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THE DATA OF NUCLEAR REACTOR PHYSICS, 1967-1968:
A BIBLIOGRAPHY

Compiled by
Jean Furnish

INTRODUCTION

This bibliography is a continuation of LA-3740-MS. Nuclear Science
Abstracts for 1967 and 1968 have been searched and the pertinent abstracts
arranged in the following order:

I. Critical Experiments, Reasonably Homogeneous
II. Critical Experiments, Lattices
III, Reactivity Measurements
IV. Neutron Flux Spectra
V. Neutron Cross Sections
Sources of data
ENDF/B tapes and other evaluated lists
Wide ranges in energy
Capture-to-fission ratios

Resonances

[« NNV - RV

Doppler effects
VI. Laboratory Summary Reports and Miscellaneous

Within each section the abstracts are grouped first by year of appear-
ance in Nuclear Science Abstracts and then alphabetically by first author
(or corporate author if no individual author is given).

Critical masses of several small metal assemblies, reported in the
1956-1966 search, are being reevaluated by H. C. Paxton and G. E. Hansen,
who will publish results later. Changes in organization of the previous
search are due to an expansion of neutron cross section and flux work. Of
particular importance are the ENDF/B and other similar evaluated data files.
Los Alamos sources for light isotope cross sections and the computer
handling of data files are L. S. Stewart and R. J. LaBauve, respectively.



I. CRITICAL EXPERIMENTS

Reasonably Homogeneous

1967
35473 (ANL-T7320, pp 159-84) EXPERIMENTAL AND THE-
ORF.TICAl. WORK AT THE ZERO-ENERGY FAST REACTOR FRO,
Andersaon, T. L.; Bjoereus, L,; Hellstrand, E.;.Haeggblom, H.;
Londen, S-O.; Tiren, L. I, (Aktlebolaget Atomenergi, Studsvtk
(Sweden)); Kockum, J, (Forgvarets Forskningsanstalt, Stockholm
(Sweden)),

Thc fast reactor FRO 18 a split-table machine with vertical fuel
elements. A quantity of 120 kg #%U 18 avallable as fuel, fabricated
into metallic plates of 20% enrichment. Of the first flve cores
studled three (numbers 1, 2, and 4) conslsted of undiluted fuel.
Corc Nu. 3 was dlluted with graphite (29 v/o) and No. 5 with graph-
itc 129%) and polythene (7.5%). All assemblies had a thick reflectoy
of Cu exeept for No. 4, which had a U reflector. Among the experi-~

* ments carrled out with FRO the following Items are dealt wtth:
critlcal mass, reaction ratlos, central reactivity coefficlents, and
heterogencity effects. Measurements of reactivity worths of multl-
plving as well as absorbing conirol rods are also summarized, in-
ctudtng atudics of Interaction effccts and streaming in empty chan-
nels. Recently, spectrometry work with proton-recoil oounters and
Dappler mcasurcments by means of foll actlvation have been initl-
ated. The latter have been carried out at 590°C, and preliminary
rcsults for 23U and 23%U have been obtained. The experimental re-
sulta haye been analyzed with various models. The spectrum pro-:
gram SPENG, which Includes a data llbrary, has been used to cal-
culate core and reflector fine-structure spectra and to derlve
multlgroup cross-scction scts for the different asscmblles. For
the critlcal-size ond flux calculations the DSN and TDC transport
theory programs have generally bcen employed and a second-order
perturbation codc has bcen used to analyze the central rcactlvity
measurements. A 118t of 41 references 1s Included. (auth)

35475

35447 (ANL-7320) PROCEEDINGS OFl THE INTERNA-
TIONAL CONFERENCE ON FAST CRITICAL EXPERIMENTS
AND THEIR ANALYSIS [HELD AT ARGONNE NATIONAL LAB- '

'ORATORY, ILLINOIS|, OCTOBER 10-13, 1966, (Argonne Nu-

tional Lab,, I11,), Contract W-31-109-eng-38, 818p, (CONF-
661019), Dep, CI'STI.

The varlous pthases of fast reactor physics consldured in the con-
fercnce werce: differential and group cross suetions, tests of cross
sccetion sets, clean ceritical experiments and their anatysis, cvalua-
tion and computution techniques, Doppler and Na reuctivity effucts,
spccial experiments and their anrlysls, spectrum missurements,
experimentul techniques and cquipment, and future progrums. A
total of 73 papers was presented. Ahstracts were prpared ber 58
of the papers; 8 pajers are included under CONF-66101Y; ntstrscts
for 6 papers appear, In Nuclear Sciches Abstracts, Vol. 21, under
the following nhstract numbers 19151, 17520, 139169, 2155, 1940y,
5683; one gmper I8 ubstracted under the report aumbeer Tt -

) Report-138¢. (M.1.8.)

For abstracts of individual papesr s see: J4dwid, 3281 - 1404,
35447, 35546~ 32563, 35645, and 356068 — 302010,

(ANL-7320, pp 205-14) ZPR-3 ASSEMBLY 48: STUD-
IES OF A DILUTE PLUTONIUM-FUELED ASSEMBLY. Broom-
field, A. M.; Amundsan, P. I.; Davey, W. G.; Gasidlo, J. M.; lless,
A.L.;Kenncy, W. P.; Long, J. K. (Arjsonne Natiohal Lab., Iil.).

A scries of relatively simple Pu-fucled asscmblies with wellp
degraded speetra has been designed for study In ZPR-3. Assom-
bly 48, the first in the scries, was chosen as the subject of an in-
ternational comparison of fast reactor calculation techniques. Each
assembly ln the proposed program will consist of a cylindrical
core surrounded by a depleted U blanket. In Assembly 48 the ma-
terial constituents of the core are limited to Pu, depleted U, Na,
graphite, and the stainless steel present In the structure and can-
ning of the Na and Pu plates. Graphite 18 Included to degrade the
neutron spectrum. The ratio of U to Pu in the core is 4.2. The
program ef measurements with Assembly 48 is stlll in progress.
The results of the critical-mass evaluatlon, flssion cross-gectlon
ratio, and central perturbation measuremcnts are described. Also
included is a brief statement of the resuits of the neutron spectrum

. and Doppler coefficient measurements. A list of 11 references is

included. (auth)




1967

35445 (ANL-7320, pp 186-93) MEASUREMENTS AND ANA L~
YSIS OF Al-, Al(4-, AND ReO-REFLECTED FAST CRITICAL EX-
PERIMENTS, Buller, D, K,; Docrner, R, C.; Knapp, W. G, (Ar-
gohne Nattonal lat.,. 11L,), . .

The seriles of critical agsemblies discussed was performed In
conhectlon with the program for development of a fast W rcactor
for nuricar jiropulslon, A pragram of eritleal experiments was
plaaned to otitain some hasic Information ghout frét W-lased sys-
tema. The appereach selected was to hegln with systems which had
slready been stuiied, such /8 Asscinblies 11 and 22 of ZPR-3 and
Assembiy L af ZUPR-6. A acrles of critleal configurationa was
constructed in which only & single changc of composition was made
frora nne asscintily to the next. The experiments werc performed
wlih the split-hed aascmibly ZPR-9. The corcs were made as close
spproximattons io cylinders as posslble in thc rectangular drawcrs
of the agsembly. Critlcality was normally achleved by varying the
core radius. In cach assembly a number of measurements were
made. In addition to erlileality, determinations of fisslon-rate dig-
tribution, neutron lifetime, and central and spatlal reactivity worths
were made. Some time was also spent studylng propertles related
to control, ineluding the cffcct of Ingerting a ring of B into the re-
flector near the core boundary. Included are: critlcallty, the spa-
tial distribution of fission raics, and the worths of various materi-
als at the core center and as a function of radlus. (auth)

35648 (ANL-7320, pp 57-64) INTERCOMPAR[S'OI& OF CAL~
CUTATIONS FOR A DILUTE PLUTONIUM-FUELED FAST CRIT- °
ICAL ASSEMBLY (2PR-3 ASSEMBLY 48), Davey, W, G, (At-
gmne Natiopal Lab., Idaho Fulls, Idaho), o
An international group of establlshments which are active In the
fteld of fast reactars was Invited to participate in a comparison of
the ealculated and measured parameters of a Pu-fueled, soft-
spectrum, simple-geometry critleal assembly to be constructed in
Argohnce Natiohal Laboratory's Zero Power Reactor-3 (ZPR-3).
The atudy of this assemily, No. 48, in the ZPR-3 scrics, 1s still
in pragress. A summary of the availahle enlculnrted data and the
measurements ohtained is presented. (auth) ¢ .

30090 (ANL-7007) PHYSICS MFASUREMENTS IN TUNG-
STEN-BASED, ALUMINUM-REFLECTED FAST REACTORS,
boerner, R, C,: Knapp, W, G.; Almenas, K. K,! Karam, R. A,
(Argonne Natlonal Lab,, Ill,), Mar, 1967, Conlract W-3i-109-
eng-38, 38&p. Dep, CFSTI, ) .

The results of measurements madc on four fast critlcal experl-
mehis performed In ZPR-9 summarlzed in support of the rocket-
design effort. The fuel 1s highly enrtehed 335U, the major dlluent
is & W~Re allov. and the reflector material 18 Al. Data on cross
section seta for W, Re. and B are Included. (J.C.W.)

35643 ' (AAEC/E~177) BUCKLING AND INTEGRAL SPEC-
TRUM MEASUREMENTS IN #3pPy/BeO SUB-CRITICAL AS-
SEMBLIES, Duerdcnh, P. (Australlan Atomlc Energy Commis-
slon Research Lstablishment, Lucas Heights). June 1967, 46p,
Dep.

Thu matcrlals buckling of four itcO moderated 2%y - Al alloy
fuelled systems having BeO—2%1lu atomic ratlos of 1707, 2499,
3749 und 4994 have been measured by the exponhential method,

* Relative fission ratea of 233U, 23U and ¥ Pu were ulsu nicasured
In the equifibrlum spectrum reglon of the same asaemblies. Be-
cause of the heterogeneous hature of the assemblles, fihe structure
correctlons were applied. Some calculations using the CRAM
diffusion code und the GYMEA code are included. (auth)

Critical Experiments:
Reasonably Homogeneous

38481 ANALYSIS OF Pu0;~-UQy CRITICA I, EXPERIMENTS,
Elch, W.J. (Westinghouse Electrlo Co,, Plttspu;gh). Trahs,
Amer, Nucl, Soc,, 10: 306-7(Junc 1967), .

From 13th Annual Mceting of the Amuricuh Nuc}cur Soclety,
Sun Ule)zo, callf,, June 11-15, 1967, Svo CONF-670602,

44948 (RF1'-1017) CRITICAL MASSES OF OIL REFLECTED,
ENRICHED URANIUM METAL ASSEMBLIES WITH POLYURE-
THANE CENTERS. Ernst, B, B. (Dow Chemidal Co,, Golden,
Colo. Rocky Flats Div,), Sept, 6, 1967, Contract AT(29-1)-
1106, 9p, Dep. CFSTI,

The critical masses of oll reflected, enriched uranlum spherical
asscmblies of Inside uranlum radil, 0.0, 4.017, 8.010, and 12.011
cm vith a low-density foam In the central cavity were measured to
be 24.3. 31.65, 52.1, and 81.3 kg. Critical masses were determined
by reelprocal multiplicatlon measurements on fully reflected as-
semblles und are compared with cslculations. (auth)

- 46944 (IN~1120) COMPARISON OF ORNL CLEAN CRITI- -
CAL EXPERIMEINTS WITH CALCULATIONS, Fox,J. K. (idaho
Nuciear Corp.. Idaho Falis). Sept, 1967, 'Contract AT(10-1)-
1230, 23p. Dep. CFSTI.

The aceuracy of several reactor codes has been determined for
a variety of criticallty problems that are of interest in critlcality
safety. This was dine by comparisons of the calculations with
data on clean crttical experiments performed at ORNL. All of
the systems sturlied werc moderated to somc degree by hydrogen.
Most of the cumparisons are with data on hlghly enriched U fueled

- eores, althaugh a few were with 2 to 5 percent enriched fuels. A
four-graup structure wus used in all cases. Transport theory was
used only for obtatning flux-weighted crods sections. The tahulated
results indicate that with properly weighted constants clgenvalue
calculations using diffuslon theory agrce well with experiments.
25 references. (auth) '

(GA-G6H08) ADVANCED RERYLLIUM ONIDE CON-
CEPTS. I'rogress Report for the Quarter Ending September 30,
1964. (General Hiynamics Corp,, San Dlego, Calif. General
Atomic Div.). ict, 30, 1964, Contract AT(04-3)-1R7. 49p,
Dep, CFSTY, !

Fffurts during the quarter were cohcentrated on apecific prob-
lema ridaieil ta the specifications for the first teat module and Its
subseguent insertion into EBOR. The development of a suitahly
fueled BeO matrix also contlhued with particular cmphasls qn de-

27667

termining the type of samplics to be Incorporated In the next irra-
diation capsnics. Cross section work and critical asscmhly ana-
lytical calenlalions were also done as preliminary checks on Pu
18alape cross sectlons data prior to Initlating a conceptual design
study of a Pu-fuelcd EBOR core. An examination of some alternate
cladding materlals was undertaken. Information 1s Included con-
cerning Th utllizatlon. Pu utllization. and EBOR test module de-
velopment. (J.R.D.)




1967

35649 (AN1., 7320, pgt 66-78) IMPLICATIONS OI-( RECENT
FAST CRITICA L FXPERIMENTS ON BASIC FAST REACTOR
DESIGN BATA AND CALCULATIONAL METIfODS, Greebler,
P.; Gyarey, G. 1..; Hulchlns, B, A.; Scgal, B. M. (General Elec-
trtc Cn.. San lose, Caltf,).

Reeent experimehtal information fram dilute, Pu-fueled critical
assemlilies was used ta test and lo provide guldance for Improving
fagt reactor design data and caleulationfl methods. Most of the
experimental data usced in this study are taken from 7ZPR-IIl As-
sembly 17 the SEFOR core moeckup). The important nuclear reac- *
toe parameters were calculated with a numtier of variations In nu-
ctear stala and calcutational teelmiques. An analysls of ihe
experimental and caleulated results shows that by careful adjust-
maout of the Important cross sectlons, a 1nuch'closer agrecment
can be achieved between calenlattons and experiments than that
hentafore reported. A complete cvaluation was made of the cross-
section and resonancc parameter dafa for Pu-239, the most im-
partant isotope in this case. Thc new data yield good agrcement
with the eritical mass of Assembiy 47. They result in a calculated
Pu-239 Doppler effect that is cssentially zero, in agreement with
the measured values. A two-dimensional calculatlon of the neutron
lifetime. using group constants that adequately account for the spa-

. tlal carfation of the neutron spectrum, ylelds a significant improve-
ment over that based on a one-dimenslonal model. A list of 40 ref-
ercnees is ineluded. fauth) . . .

8077 MFEASUREMENT OF THF. FAST-IMPORTANCE FUNC-
TION DISTRIBUTION AND OF THE GEOMFETRIC BUCKLING EM-
PLOYING A *2Cf SPONTANEOUS FISSION SOURCE. Greenspan,
Fhuid; Cady. K. B.: Aderhold, H. C. (Cornell Univ.. Ithaca, N. Y.).
Trans. Amer. Nuel. Soc., 9: 491-2(Oct.-Nov, 1966}, . ’

24183 (BNWL-SA-983) CRITICALITY OF PLUTONIUM COM-
POUNDS IN THE UNDERMODERATED RANGE, H/Pu < 20. Han-
sen, L. £,; Clayton, E. D. (Battelle-Northwest, Richland, Wash.
Paclfio Northwest Lab.). Oct, 27, 1968, Contract AT(45-1)-1830.
21p. DTIE.

Nuclear criticality control inhvolves the application of criticality
data to those operations involving fisstle materials. A varicty of
plutonium compouhds are known to exist for whioh experimental
criticality data are particularly lacking. In order to obtaln data
for nuclear safety guidance, a scries of calculations were made
to determine the bare and water reflected spherical critical
masses for 12 of these compounds ih the undermoderated range
(H: Pu = 20). Verification of the calculations was made for the’
limited critlcality data on homogeneous PuO, systems tn the under-
moderated range, and comparisons also madé for three heteroge-
neous plutonium fueled assemblies. {auth)

34161 CRITICALITY OF PLUTONIUM COMPOUNDS IN TitF
UNDEREMODFYATED RANGL , {f- i = 20, tianeca, t. F ., "lay-
ven, F. i1, sttatteiie Memorial Inst., Rtehland, Wash.).  Contranrt

AT(45- 1)-1%:10.  Nuel. Appl.. 't: 48L-T(Ang. 1%067). )
Fxperimeniat criitcality data do not exist for most pluionlum

. compannds, To ohiain gutdelines for nuclear criticality rafety uae,
a aurvey utillzing transpart-theory calculationa was made to de-
termine the critleal maases of hare and water-reflected spheres

"ag a inncilen of denslly and 1i: Pu ratio for 12 of thecae compounds
In the undcrmoderated range (it: Pu < 20). The compaunda con-
altered were: Puily, PuH,, PuN, PuC, Pu,Cy. Pu0O,, Puy05. PuF,.
PuF,. PuCl,y, Pu(NOy),, PulC,04);. Alse derived were core density
expuhenta which permit crliical magses ko be predicted for com-
pounds wlih densltics ranging dawn 1o onc-flfth of their lheoretlcal
values. The valiiity of the calculations waa cxamined hy compar-
tng resulis with the Himited criticality data on homegencous Pu0,
systens in the undermoderated range. Comparisons werc aiso
male far Pu meial systcma and far three heteragencous Pu-fueled
asscmiilles, (auth)'

Critical Experiments:
Reasonably Homogeneous

38740 CRITICALITY OF PLUTONIUM COMPOUNDS IN THE
UNDERMODERATED RANGE, H: Pu = 20. Hansen, L. E.:
Clayton, E. D, (Battelle-Paclfic Northwest Lab., Richland,
Wash.). Trans. Amer. Nucl. Soc., 10: 307-8(June 1967).
From 13th Annual Mccting of the Amcrican Nuclear Soclety,
San Diego, Callf., Junc 11—-15, 1967. Sce CONF-670602.
. . .

35384 (ANL-17320, pp 88-106) OPTIMISATION OF NEUTRON
CROSS-SECTION DATA ADJUSTMENTS TO GIVE AGREEMENT
WITH EXPERIMENTAL CRITICAL SIZES. Hemment, Pamela

C. E.; Pendlebury, E. D, (Atomic Weapons Research Estahlish-
ment, Aldermaston (England)). !

A method 18 described which enables adjustments of group cross
sectlons to be calculated In an optlmum way to fit experimental
critical slzes when resonance self-ghlelding is not important. The
mcthod uscs a least-squares fltting procedure and takes into ac-
count the experimental uncertaintles on the cross-sectlion data and
the critical sizes. It 18 fully mechanized for use with the IBM-7030
and has bceh shown to work satisfactorlly. The machlne programs
involved are’'brlefly described and an account given of some results
obtalned. The extenslonh of the method to take Into account other in-
tcgral data, such as spectra and reaction-rate measurements, in
critical systems i8 discussed along with a way of dealing with reso-
nancc self-shiclding. A list of 17 refcrences 18 Included. (auth)

8093 MEASUREMENTS OF k = FOR A PuAl—-THORIA SU-
PERCELL. ' Htll, N. A. (Battelle-Northwest, Richland, Wash,).

.Trans. Amer. Nucl. Soc., 9: 447(Oct.— Nov. 1966)..

3869¢ EXPERIMENTAL RESULTS FROM LARGE-CAVITY
REACTOR CRITICAL EXPERIMENT, Hyland, R. E. (Lewis
Research Center, Cleveland); Pincock, G. D,; Kunze, J, F.;
Wood, R. E. Trans. Amer, Nucl, Soc., 10: 8-9(June 1967).

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Calif,, Jun_e_ 11-15, 1967, See CONF-670602,

23406 (LA-3661t CIITICAL MASS #EOUCTION  Jurwis,
Guorge A.: Mills, Carroll B. (Las Alamos Sclentific Lals , N.
Mcex.). Deec. 1, 1966. Contract W-7405-chg-36. 1ldp. Duep
mn. CFSTI $3.00 cy. $0.65 nmn.

Further study into the critical muss i nuclear 1m-actors ts out-
lined. Results of the study are presented tit .5

10507 (ORNL-P-2741) THE NATIONAL CRITICALITY
DATA CENTF.IR, .Johnson, E, B, (Oak Ridge National Labh.,
Tenn,), [1966], Contract W-7405-eng-26, 10p. (CONF-
661206-2), Dep, mn, CFSTI $3,00 cy, $0,65 mn, :

From American Nuclcar Soclcty. Nationn] Toplcal Mceling,
Nnclesr Critleality Safety, Las Vegas, Nev,

A Criticality Data Center has been estahlished at the Ouk Ridge

. Nattamal Lahoratory under the sponsorship of the USAEC far the

tmrpesc of collecting from sources, tioth In the Unltcgl States and
atir-aid, informatton applicatile to critlcality safcty proiilems. The
prine ipal autpmt of the Center s typified by TID-7828, **Crittceal
(ne nstons of Seciems Containtng 239, 290, and 270 et 110~
7ete, “Naclear Safety Cnjde,’ both of which were arlginnlly the ¢
rerotis of proege ctiva'tg nat under the apanaarstip of the Centier.
the tormer sbeeaiment aummarizes most of the data avaitable at
thi- time of ite pniilicatton and will require frequent expansion. The
Etrer dormein ts presently uader revicion te incarperate the re -
anlis of nieas Fiecent measurements and to refleet the atecet.gq
ment of rediatte theareticnl analysia. ltath dacuments are inter-
aurcwnfly koo n anst uaceel  (authl



1967

8069 CRITICAL EXPERIMFENTS WITil Pun, - 1t0O, FURL
ANI1t D,0 MODFRATOR. Kutcher, J. W.; Lauby, L. i.; Purcell,
W. I.; Schmid, l.. C.; Willlams, L. D.; Worden, 4. R.  tRattelle -
Northweat, Richland, Wash.). Trans. Amer. Nucl. Soc., 9:
188-9(Oct.~Nov. 1966). !

8065 ANALYSIS OF PLUTONIUM/URANIUM AI.LOY-
Y'UELED HEATED-GRAPHITE EXPONENTIAL EXPERIMENTS.
Ergeeckl, WL (Instituto de Peaquiaas Radioativas da t'niverstdade,
Itelo llorlzonte, Ittazil). Trana. Amer. Nucl. Soc., 9 51417
(et ~Nov. L966),

14048 (BNWL—347) MULTIGROUP ANALYSIS OF SELECTED
FAST CRITICAL ASSEMBLIES. Little, W. W, Jr,; Hardie, R, W,;
Maas, L. L,
west Lab.), Dec, 1966, Contract AT(45-1)-1830, 29p, Dep,
mn. CFSTI $3,00 cy, $0,65 mn.

A modlficd verslon of the Russian data compllation 18 used to
compute nuclear parametera for various fast critical agsembliea.
Calculated and experimental values of critical mass, fisajon

ratlos, and reactivity coefficlents are compared. For the moderate’

volume Pu and U assemblies analyzed, the data predict k(s within
about 1.8%. (auth) ,

8043 CAVITY REACTOR CRITICAL EXPERIMENT. Loft-
housc, J. H. (General Electrlc Co., ldaho Falls, Idaho); Pincock,
G. D.; Kunze, J. F.; Wood, R. E.; Hylnnd R. E. Trans. Amer.
Nucl Soc 9: 340(Oct -Nov. }966) .

VERA B'U-GRAPHITE REACTOR
McTaggart, M. H,; Goodfellow,’
(Atomic Weapons Research
55p. Dep.

404671 (AWRE-R—4/63)
EXPERIMENT, Interim Report,
11.; Patergon, W, J.; Weale. J. W,
Establishment, Aldermaston (England)), [nd].
CFsSTI, UK.

Experimental work on a humber of small faat rcactor assem-
blles with U-235/graphite cores and natural U reflectors is pre-
acntced. The obfect of the expériments was to provide detailed in-
formatlon against which the nuclear data for U-235 In the energy -
reglon from 500 to 50 keV could be checked. Crltlcal masses were
measurcd for flve assemblles. (auth)

- e -

(Battelle-Northwest, Richland, Wash, Paclific North- )

Critical Experiments?
Reasonably Homogeneous

46643 (ORNL~4134) NEUTRON PHYSICS DfVISION ANNUAL
PROGRESS REFORT FOR PERIOD ENDING MAY 31, 1967. » {Osk
Ridge Natlonal Lab.. Tenn.), Aug. 1967, Contract W-7405-
eng-26. 150p. Dep. CFSTI.

CRlTlCAl ITY STUDIES—-—crl!lc-ll mass and volume of re-
flected and-unrcflected paraffin-moderated uranium - felra-
fluoride. (E)

NEUTRONS, PROMPT —decay constants In reflected and unre-
:’lc)c'!cd paraffin- modera!e(l uranium-tetrafluoride asscmbiles,

URANIUM FLUORIDE UF, —critlenlity studlen on reflected
and unreflected pnratfln moderated assenihlles of, (&)

RHAC‘I‘ORS. 'I‘HERMAL—-—crltlcnllty culculnllons frr, using
sltghtly enriched urantum

CRITICALITY STUDIES —criticrl mass of polyethylenc - mod-
erated and uninoderated enriched-uranium asacndiliea, (F)

URANIUM —critical mass of polyethylenc-moderatcd ahd
unmoderated arsemblies of enriched. (E)

URANIUM-235 —ecritical mass of polycthylcne-moderated and
unmoderate«d asacmblies of. (F)

. CRITICAL ASSF.MBLIES — critical masa of polycthylenc-

modrrrated and unmoderated enriched -uranlum, (i)

35549 (ANL-7320, pp 270-5) USE OF INTEGRAL MEA-
SUREMENTS AS SUPPLEMENTARY DATA IN NEUTRON
CROSS-SECTION EVALUATION, Pazy, A.; Rakavy, G.; Relss,
Y.: Yelvin, Y, (Hebrew Univ,, Jerusalem (Israel)),

The formulation of an cxact method for lmprovemeat of mlero-
scopte cross-scction evaluation by means of integral experiment
data is presentcd. This formulation utilizes a generallzed least
sruares method. A slmple numerical example is used to ll[ustn!o :
thc method. M.LS.}, .

"35693 (ANL-7320, pp 550-9) THE CRITICAL EXPERI-
MENTS AND PRELIMINARY ANALYSIS OF MULTIFUELED,
NONUNIFORM CORE LOADINGS FOR THE FARET PROGRAM,
'Persiani, P. J,; Hess, A,'L,; Kucera, D, (Argonne National Lab,,
1 fL).
" A serles of small, Pu-plus-U-235-fueled fast regctor cores with
steel radial and axial reflectors were constructed in Argonne's
Zero Power Reactor-3 as part of the design program for the
FARET reactor. These studles, deslgnated ZPR-3 Assembly 48,
were essentlally mockups of possible londings of the FARET core.
The primary objective of the studiea was to confirm the physics
analysls of multifueled, nonuniform core loadings ag were envis-
aged for the FARET syatem. A princlpal interest in the atudics
waa to establish experimentally the predicted reactivity control
afforded by the control-rod designs for FARET. The agrvement
obtained between calculations and the results of experiments for
control-rod worth was sufficient to eajablish the range of control
possible in the FARET rcactor. Of equal Importance waa the sub-
stantlation of the neutronlic behavior of a mixed core In FARET
when suhassemblics of different types of fucls were interchsnged.
Analyttcal calculationa weré done for all expertments, and the
methods for analysls that were adopted are discussed. (auth)
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15745 (CONF-661019-10) RLCENT FAST CRITICAL EX-
PEIIIMENTS IN THE MSCA AND 710-CE, l'etersen, G. T.;
Kunzc. J. F,; Wall, 1. B.; Hallumn, J. W,; Henderson, W, B.; War-
zek, Fo G, (General Eleetric Co.. IMeasunton, Calif. Nnclesr
Technology Dept.).  Oct. 1966, Contracts AT(04-3)-189; AT(40-
1)-2547. 28p. Dep. mh. CFSTI1$3.00 cy. $0.65 n.

From International Conference on Fast Critical Experiments
and The!r Analysis, Argonne, 1i1,
* The fast core of the Mixed Spectrum Critigul Asscmhly (MSCA)

" or the Vallecitos Atomie Laboratory, contatus a luading of enriched

U, nawral UG;, and Inconel. The neutron spectrnm in this as-
sembly {8 spatially asymptotic and representanve of ablute fusi
ceraintc reactor. Measurcments reported mclude fisslon rates of
33y, Wy, By, 20y 4nd BIND, Neutron Itfe- time dete renimed Ly
pulsed m:utrow arwd 1/V poison sulistitution, aml reactivity worths
deteranmned by pile osetllnor and direct perivd measureineats are
reported. At thc ldaho Tcst Station, work in the 710-CE concen-
trated on small, hard spectrum, refractory metal critical experi-
ments rclated to space power reactor applications. Be reflected
cores In the 20 to 50 liter range, containming c¢ssentially equal
volume nitxturcs of W, fully enriched U metal and Ta are studied,
Data from the ftrst basic critical expertment inelude central
ftsslon ratios, reflector cffects on power distribution and neutron
lifetime, and relative reacttvity worths. (auth)

35474 (ANL~7320, pp 195-203) RECENT FAST CRITICAL
EXPERIMENTS IN THE MSCA AND 710-CE, Pectersen, G, T.;
Kunzo, J. F.; Wall, I, B, Hallam, J, W,; Henderson, W. B.; War-
zck, F. G, (Gencral Electric Co,, San Jose, Calif, Nuclear
Technology Dept.). .

The fast core of the Mixed Spretrum Critical Assembly contalns
a loading of 405 kg %U0,, 1540 kg *2UO0,, and 1060 kg of Incohel
In its 400>Ilter fast-core matrix. Both calculstion and experiment
detaensiraie thei the neutron spicctrum 1 thta asaemtdy i= spatially
asymiotte and representative of # ditute fasi ceramic renctor. Re-
ceni ieasareiients to he reported lo this paper faeinde ftaston
rates of M g 2% 2%y and BIND, and neutron 1ticttme as de-
termtned f: onfent neutron and 1/v poison suhsttintten, gnd rege-
tivity worths an determined loe pile osclilator, anststres t perlsd
meaaurements. Work in the 710-CE at the Idrhn Trst Stattun has
heen cooentrated ah ameatl. hard-speetrum, refrartory metad
eritleal experimenta related to spner power reactor appticattine.
in partienlar. Be-reflected cores In the 20- to 50-liter 1ange, con-
taining easenitally equal volume mixtures of W and fully enriched

U metal and some Ta, have been stadled Some of these sssem=
tiiies provhie necessury design dafa for caajuct space renctors,
whtie cabers are priveily devoted to busie physics messurements
and furmish very uscful mtgral inta for evaluation of higher-
encrgy Cruss sceiiohs and spectalized transport probicias  Data
repartel i tns pupier are taken from the first bnsic erltical ex-
periment ond includee: central fission rutlou! reficetor u!f\-v!g

ohh puw T distrtbnticm nad neotron lifettme, and refattve renctivity
wurths. A list of 14 references is Included. (auth) .

.tract AT(40.1)-2R47,

Critical Experiments:
Reasonably Homogeneous

14072 (GEM P—4’fZ) TEST PROGRAM AND PROCEDURES
FOR A MOCKUP AND UF,; NASA CAVITY REACTOR CRITICAL
EXPERIMENT AT THF. LOW POWFR TEST FACILITY, Pin-
¢ock, G, D, (General Electric Co., Cincinnail, Ohto. N\.xclenr
Materlals and Propnlaion Operatton). Dec, 23. 196¢,  Con-
18p. Dep, mn, CFSTI $3.00 cy. $0.85
mh.

l'll'ho test program aad procedures for an accurate mock-up of
2 gaseous UFg experiment In thn cavity reactor using sheet fuel

al UF, experiment are documented. The fuel
:'r:%fuwl“l’nbgo:l? :ﬁ:l wﬂl‘be g: Inches or 0.67 of the cavity radlus.
Measurements wiil be made to delermine k excess, rod worth, re-
actor material worths such as fuel, Al, ete., and power and flux
distributions tn the cavity and reflector reglons. The purpose of
the expernnenta ts to determine absolute differences between the
muock-up reactor ustng soitd shect fuel and the same 8ystem con-
tatming gaseous UF,. (auth)

R
4934 (BNWL-RA-780) THEORETICAL ANAIYSES OF
#iMOGENEOUS PLUTONRIM CRITICAL EXPERIMENTS,

tichey. C, R, (Battelle-Narthweat, Richland. Wash, Dactfic
Northwest L.ab,). Oct, 3, 1966, Contract AT(45-1)-1R30,

tep, lIep, CFSTI,

A esomotational analvais of date from an accumulation of clean
experiments with plutonium fucled fsscmhlics is presented. Sim-
ptitteatien approximations of the tranaport equation and crosa
sectton data are evaluated. Associated.errors are predicted.
Crttlcally safe masses and dimrnslons arce presented for sque-
ons Pu(Nt)y), solutions and 23*Pu - water mtxtures. A theory—
erperiment compariaon ia presented. Calculated eigenvalues are
inhutated as a function of Sy order and /s a funetion of arisotrople
aatiering order. 1L references. (M.L.S.1

44947 (RFP-1021) CRITICAl, MASSES FOR. PARTIALLY
STEEL REFLECTE® ENRICHED URANIUM METAL ASSEM-
BLIES. Rothe. Robert E, (Dow Chemical Co,, Golden, Colo.
Rocky Flats Div,). Sept. 18, 1967. Contract AT(29-1)-1106,
16p. Dep, CFSTI, '
Sixty-one critlcal masses were measured for spherical or
hemtspherical enriched U assembllcs. The assemblies differcd
in the amount of mild- steel reflector outside the U. They also
dtffered In the slze of a central cavity in the It. The cavity was
Jormed by the omisston of small-radtus U cmpponents from the
assembly. This central cavity contained either air or mild steel.
The critieal masses were detcrmined hy the extrapolation of
reciprocal multiplicatioh data for subcrttical assemhlies. (auth)

356768 (ANL-7320, pp 231-6) PHYSICS PARAMETERS OF
LARGE DILUTE URANIUM CARBIDE CORES., Rusch, G, K,;
Karam, R. A.! Katp, W: Y.; Main, G, W, (Argonne National Lab,,
1L,). ' f

Descriptions of the cores, critical masses, sodium-coefficient
studtes, and radial reactivity worths of core materials of large
dilute uranlum carbide Assemblies 4Z and 5 In ZPR-6 and Assem-
bly 11 in ZPR-9 are presented. Assemblleg 4% and 11 are zoned.
core systems. Assembly.5 i8 a 2600 liter carbide reaetor. Th
cores of all three Assemblies are similar, M.LS.) ’

8072 FAST-SPECTRUM REFRACTORY-MFETAL CRITICAL-
FXPERIMENT MEASUREMENTS. Stms, F. L. (General Elec-
tric Co., Idaho Fallg, ldaho); Kunzc, J. F.; Walgh, W. P.; Hen-
derson, W. B. ° Trans. Amer. Nucl, Soc., 9: {88-9tOct. - Nov,
fa66).
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21553 (WAPD-TM-621) ANNULAR SEED-BLANKET REAC-:
TOR CRITICAL EXPERIMENTS. Smith. G. G,; Beck, J. W.;
Glicksteln. S. S,; (and others) (Bettis Atomic Power Lab., Pitts-
burgh, Pa.). Feb. 1967. Contract AT(11-1)-Gen-14. 69p. Dep,
mn, CFSTI $3.00 oy, $0,65 mn, . :
A serles of onc-, two-, and three-module cores contalning highly:
enriched UO, sceds and ThO, blankets have been studied. The pur-
pose of thls program was.to compare design calculatlons with
various measured core parameters. These parametera lacluded
the critlcal elgenvalues, seed power distributlons, fast and thermal
acilvation traverses, cfl!hcrmal to thermal Th capture ratlos,
epithermal to thermal #3%U flsslon ratlos, thermal dlsadvantage -
factors, and fast advantage factors. In additlon, some Informatlon
on core Intermodule coupling wag obtained. Each module of the ag~
semblies conslsted of a narrow hexagonhal annular 23U seed and ..
an Inner and outer ThO, blanKet. The cores were designed to be '
nearly clean critical with no significant Internal structure except
fuel rod cladding In the acttve portlon of the core, This allowed
a falr test of the design model on highly absorbing narrow seed
reglons In a ThO, blanket. The deslgn model was found to agree
quite well with experimental results. The critical elgenvalues for
all cores were conslstent and close to unity. Near the seed-blanket .
.Interface, discrepanclea between calculated and experimental
traverses were noted and have been explained by spectrum-
welghtcd cross sectlons and a higher order approximatlon to '
transport calculations. Monte Carlo calculatlons gave good agree=~
ment with experiment for thermal disadvaritage factors and fast
advantage factors. Fast leakage effects were found to be im-
portant In the calculation of the fast advantage factor in the seed
region. (auth) . g .o

38533 CRITICAL EXPERIMLNTS WITH THE UO,-2 WT
PERCENT PuO, BATCH CORE IN THE PRTR, Smith, R, L.}
Kutcher, J, W.; Lauby, J. H. (Battelle- Iuclfio Northwest Lab,,’
Richland, Wash,), Trans, Amer, Nucl, Soc,, 10: 186-6(June
1967). . :

From 13tk Annual Meeting of the Amerlican Nuclear Soclety,
gSan Diego, Calif.,, June 11-15, 1987, See CONF-870602.

10592 (LA-DC-8386) CORRELATIONS OF EXPERIMENTS
AND CALCULATIONS, Stratton, William R, (Loa Alamos Scl-
entific Lab,, N, Mex,), [1966], Contract W-7405-eng-36, 43p.
(CONF-661206-3), Dep. mn, CFSTI $3,00 cy, $0.65 mn,

From Amerlcan Nuclear Soclety, Natlonal Toplcal Meeting,
Nuclear Criticallty Sufety, Las Vegas, Nev, .

A theoretical technique to Interpyret critical data using one-di-
mensional codes for spheres, slabs, and Infinite cylinders of 33%U,
23317, and 3Py was compared with data determined expertmentally.
Calculatlons for highly enriched 28U thermal and fast systems,
even though cross sectlons for.fast and epithermal cores were
chosen, gave satisfactory results. A tendency for progressive
overestimates of critical radii with decreasing earlchmeant was
sech. A trend of Inbreasing orror with decreaslng HAU ratio for
systems enriched to 5% 23U or less was noted. For a given 33U
enrichment, a calculational blas may be determined and applied
with confidence. (F.S.) :

‘ 38644
* MENTS AND CALCULATIONS,

" May 1967,

Critical Experiments;
Reasonably Homogeneous

44941  (LA-3612) CRITICALITY DATA AND FACTSRS
AFFECTING CRITICALITY OF SINGLE HOMOGENEOUS
UNITS, * Stratton, W, R, (Los Alamos Sclenttflc Lab,, N,
"Mex,), July 1964, Contract W-7405-eng-36, 53p. Dep. .
CFSTI, .
The crittcal parameters of single homogencous unlts are exam-
Ined and tabulated. The study Inclédes both theoretical and experl-
_mcntal results which are compared extenstvely in.order to estab-
.1ish the accuracy of the thcoretical mcthod. The experimental data
are reduced to standard conditlons to facllltate this comparison and
to investigate the conslstency of the farge humber of critlcal ex-
periments. Glven the valldlty of the calculational scheme, the
vacious affects of diluénts (Including moderators), reflectors, den-
slty charges, and polsons are studled. Finally, by application of
the theory, results are obtalned which ate lnaccesslble or very

_difficult to obtaln by experimental methods. (auth)

(RFP-907) ENRICHED URANIUM-METAL MEASURE-
Tuck, Grover (Dow Chemilcal Co,, Golden, Colo,
July 26, 1967, Contract AT(29-1)-1106, 38p,

38449
MENTS, NO, 1,
Racky Flats Div,),
Dep, CFSTI, ..
. The crittcal masses of ofl-reflected and moderated enriched
nrahlum (93.12%, uranlum-235) spherical and hemilspherical shell
assemblies have beeh measured at inside radll of O, 4, 6.87, 8,
and 12 centimeters (cm). The measurements are described and
compared to calculated values for spher{cal aufmbl[?s..(wth)'

8047 CRITICALITY OF AQUEOUS SOLITIONS OF 5’!" R
CENT ENRICItED URANIUM., Wehster, J. W ; Johnson, F R
{(Oak Rfdgc Natlonal 1.ab., Tenn.). Trans. Amer. Nnel, Boc.. &
614-16(Oct.-Nov. 1966).

CATALOGUE OF SHA EXPERI-
Supplement I, Welnsteln, 8.;
Relter, R, A, (Knolls Atomto Power Lab,, Schenectady, N. Y.).
Contract W-31-109-enge52, 18p. Dep, CFSTL
Elght additional SHA critical conflgurations were assembled
using the first and seoond solld homogeneous fuel materisls and

(KAPL-M~6701)

. ah assortment of internal and external reflectors. The experl-

mental values of the effectlve multiplication constants, dlmen-

! slonal drawlngs of the systents, and details of thelr constructlon

are presehted as a supplement to the SHA catalogue. (auth)

.
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22799 (AHSB(S)Handbook-5(Pt.1)) HANDBOOK OF EXPERI-,
MENTAL CRITICALITY DATA, TART 1. Chaptersl to 4,
Abbey, F, (comp,) (United Kingdom Atomlc Energy Authority,
Rislcy (England), Authority Health and Safety Branch), 1967,
122p, Dep. CFSTI, UK.

Critlcallty data from the literature aro compiled into tabulated
form. These tables are brokeh down Into: single unmoderated
3y cores; single unmoderated plutonlum cores; single 23U corea
moderated by deuterlum, berylllum, or carbon; and single pluto-
alum cores moderated by douterium, beryl[l\lm, or carbon. Data
are given varlous gecometric conflgurations. 67 references.
(M.L.SJ
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32958 (AHSB(S)Handbook-5(Pt,2)) HANDBOOK OF EXPERI-
MENTAL CRITICALITY DATA, . PART 2, CHAPTERS 5 AND 6.
Abbey, F, (comp,) (United Kingdom Atomic Energy Authorlty,
Risley (England), Authority Health and Safety Branch), 1968,
124p, Dep, CFSTI. UK.

Crlticality data sre tabulated for: single 3°U coros moderated
by hydrogen and single Pu corcs moderated by hydrogen. The
results for htghly enriched svstems are categorized according
to: unreflected spheres of aqueous UO,Fy and UO,(NOy), and
spherical systems reflccted with water and polycthylene; aqucous
evlindrieal systems - both reflected and unrefleeted: reflected and
unreflected aqueous parallelepiped cores; uranium metal cores

dtluted with lucite and with Incite -graphite; and annular cylindrical

aqucous corcs. The reaults for low and intermedlarte enrichment
aystems sre categortzed as: bare ayuevus corcs of apherical,
cylindrical, and reetilinear paralleleplped conflguratlons; singlc
material reflected syatema; and composite reflectars. Critlcality
data for heterogencously potsoned aqucaus systems are trhulated.

Pu fueled aqueaus systems arc catcgorlzed actording to spherical,

eylindrieal, or parallelepiped. 57 refcrences. (M...8))

35423 (APDA-224) QItARTERLY TECIINICAL PROGRESS
REPORT ON AEC-SPONSORED ACTIVITIES, JANUARY-MARCH
1968, (Atomlc Power Development Assoclates, Inc., Detralt,
Mich.), Contract AT(11-1)-865, 87p. Dep, CFSTI.

CRITICAL ASSEMBLIES-— phystcs measurements for pluto-
nfum-fucicd ZPR-3 Assemhly 48, analysis of one-dimensional .
24-group spherical-geometry: physics meraurements for
uraninm-fucled ZPR-6 Asgembly 2, analysis of onc-dimen-

_ sinnal 2i-grunp spherical-geometry

Critical Experiments:
Reasonably Homogeneous

12087 (BNWI-472, pp 5.1-16)  CHITICAL MASS 191YS1CS,
(Batwlle-Narthwest, Itichland, Wash, Pacific Northwest Lah,),
Crllicality experiniunts, bare and water reflected, weru continges
with the 42 » 42 in. sluh ussembly having adjustatile thtekneos b
plutonium concemration was 58 g/htee and acel nwlarities were
2.3 and 5. Tho plutoniuin contained 4.8 wt % 2Py Evaluatta, af
the rffect of vessul walls, fatttee rotafoccenwt, und tuod watty
was made., Correlitlon of stab exporiswntal ditecind tanaad cof
culatton theory wen o b0 feeee sgreenent, Tho clesn eritival bare
und watuer reflected nftnlte siab was experimentatly estiated to
be 15.7 und 10.1 em respectively for 58 g Pu/itter at an acid molar-
ity of 2.3. Critlcality expuriments were perfaranst ta pruvide das
for nucleur safety jrpldahcu on hundling, stortag, and shipping ol

. United Kingdom nut typo casks conialhing 6.6 kg plutomuns i

each, Experiments were carricd out with the nine casks bae and
reflected with Lucttu, Fffeet of Lucite moderator ahd catemens
plattng was studicd qualitatively. The bare array indieata) crm.
cality at ubout 14 casks; the reflected array guve 1UY; casks for
criticality, Critical bucklings and musses were measured for 4
range of lattice spacings ot 2.1 wt ‘4 ehriched U fuel tubes in hight
water. Criticality experiments weré performed tn support of the
Gns Cooled Fast Breeder leactor (GCFR) program. The exper]s
ments wure dusigned to simulate water entry into the GCFR core
and to check busic neutrontc data and computational techmques.
An experimental program to provtde data for determining the
minjmum eritical 235( enrtchment of hydrogenous uranyi attrate
systems was compic{ed tn the PCTR, Data reductton and ardyns
are currently 1n progress, Some experimental results are pru-
sented as raw data. Thu dead time problem connucted with Russt-
alphu meagurement nsing multi-channel equipment was ctreum.
ventced by dsing, esscntially, a multiple single chinnet giproach. A
system was asscmbled employing fust solid state equipmeat inhoye
that it will be uscful for cpithermul and fast neutron systems. A
systcm for experimentally ineasuring the Py probabiltty of reatos
noigu for varlous time Intervuls was assembled in hopes of fnmnd-
ing an Indcpondent meusurement of the promipt heutron decay con
stant. A ncw scries of critlcal oxperiments was bujrun at the (iy
ca! Masg Laboratory with PuO,-potystyrene coinpaets and the
Remotc Split-Table Muchinu. Thuse experlinents are u cimtinuan 4
of the basic rescarch program to provide data for evaluattng the
effects of moderation and 2°Pu on intermediate hentron sjuchs
plutonlum aystoms. Tho current series of exjieriments dio cole
cerned with fuel having an ntomic i1/ Pu of 5 and a 2%y isutopts
content of 11.5 wt ‘b. (auth)

22804 tBNWL~685) 'REACTOR I'RYSICS DEPARTMENT
TECHNICAL, ACTIVITIES QUARTERLY REPORT, OCTOBER,
NOVEMIEit, DECEMBER 1967, (Batteile-Northwest, Rtchland,
Wash. Pactfic Northwest Lab,). Mar, 1968, Contract AT(45-
1)-1830. 108p. Dep, CFSTL '

CRITICAL ASSEMBLIES —critical mass measurcments Inh the
Critical ‘Approach Facility; neutron buckling mcasurements
in the Critical Approach Faclllty: control rod reactivity worth
mcagurements in the Critlcal Approach Facility; neutron .
spectrum measurements in heterogeneous plutonium fueled,
integral

CRITICALITY STUDIES—critical measurements using pluto-
_ nium nitrate ln slab geometry
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8114 STUDIES OF CRITICAL ASSEM OMO- -
GENEOUS' MIXTURES OF PLUTONIUMEOX?I%E:N%FI.’%%%?-
STYRENE. Baxter, Alan M. (General Atomlo Div., General
Dynamics Corp., San Dlego, Calif.); Clayton, E. D.; Hansea, L. E,
Trans, Amer, Nucl, Soc., 10t 536 (Nov, 1967). . .

From 15th Conferénce on Remote Systems Technology and
Atom Falr, Chicago, 1ll,, Nov, 5-9, 1967, See CONF-671102.

8119 MINIMttM CRITICAL U ENRICHMENT FOR URANYL
NTRATE HYDIEOGLENOUS SYSTEMS, Blerman, S. R.; Heas,
tis Mo (ftattelle- Pneific Northwest Lab,, Richland, Wssh.),
Trans, Anhier. Nuel, So¢,, 10: 539-40 (Nov, 1967),
Ironr’ 15th Cenference on Rentote Systems Technology and
Afom Falr, Chleago, [l[... Nov, 5-9, 1967. See CONF-671102,

21749 MINIMUM CRITICAL 3% ENRICHMENT OF HOMO-
GFNFEOUS, HYDROGENOUS URANYL NITRATE SYSTEMS,
Blerman, S. R.; Hess, G. M. (Battelle Memorial Inst,, Richland,
\iwgnsh.). Nucl. Scl, Eng., 32: 135-9(Apr, 1968), (BNWL-SA—

79).

The data presented cstablish the minimum.critical enrichment
of 25U In homogehcous uranyl nitrate at 2,104 with a standard
devlation of 0.010 wt %. This rcsults In a Jower Himit of 2.07 wt %
at the 99'% confidence level. Optimum ncutroh moderation for 2.14,
2.26, and 3.04 wt 'h enriched uranyl nitrate homogenepus systéms .
occurs at H/U ratlos of 8.0 # 1.0, 9.3 ¢ 0.5, &nd 10.5, tcspectively.
The minimum critical enrichment 1s the enrichment fequired to
abtaln an Infinite neutron multiplication factor of unity under con-
ditians of optimuin mwderation, (M.C.G.) . '

CRITICAL EXPERIMENTS Wl'l‘l? HOMOGENEOUS
PuO,-POLYSTYRENE AT 5 H:Pu. Blerman, S, R.; Hansen,

L. E.; Lloyd, R, C.: Clayton, E. D, (Brookhaven National Lab.,
t'pwon, N. Y.). Trans, Amecr, Nucl. Soc., 113 380-1(June 1968).
From 14th Annual Meeting of the Americsn Nuclear Saclety,

Toronto. See CONF 680601,

33062

37530 (BNWL-8A-1630) CRITICAL EXPERIMENTS WITH
HOMOGENEQUS PuO,~POLYSTYRENE AT 5 H:Pu, Blerman,

S. R.; Hansen, L, E.; Lloyd, R. C,; Clayton, E, D, (Battelle-
Northwest, Righland, Wash, ' Puclflc Northwest Ldb,),” May 21, °*
18(8. Cantract AT(45-1)-1830. 13p. (CONF-680601~18), '
Dep, CFSTI.. T e

From 14th Annual Meeting of the American Nuclear Society,
Torontd, Ontarlo, : : ’ ‘
Criticallty parameters for mixtures of fuel having ah 11.5 wt %
20Dy Isctoplo concentration and an alomic H/Pu ratlo of 5 are
presented. Experimental data sre obtained from both bare and
_reflected rectangular paralielepipeds of PuO,—~polystyrene fuel.
(p.c.C) : : Lo
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i. .

35655 COMPARISON OF MEASUREMENTS IN SNEAK-1 AND
ZPR 1ll-41, Boehme, R.; Barleon, L,; Boehnel, K.; (and others)
(Kernforschungszentrum, Karlsruhe, Ger,), pp 55-77 of I“ast
Reactor Physics, Vol, 1, Vienna, International Atomic Energy
Agency, 1968,

From Symposlum on Fast IReactor Physics and Related Safoty
Prohiems, Karlsruhe, Germany, See STf/PUB-165(Vol.2);
CONF-671043~1Voul,2),

The experimi:ntul program of the Karlsruhe Fnst Zero Power
Reactor SNEAK stuarted in the uutumn, 1966 with measuremenis
oh a 440 -liter uranium assemtily, a mock-up of ZI’R {il-41. Dur-
Ing a foue- munih aeriod the experimentel Installations and tech-
nigues of SNEAK were successfutly tested, The lastallnilony
Include & nvabile drawer enameeted to an gutmnntle smnple
changer operating ia n horlzonial experlinenial chunnel, a vertl-
cal drive uatt, 4 pile vacillator, aad a pulsed neutron geneeator.
Tie techntyues used Include spectra measurements with proton
recoil counters and foil actlvation, and scveral technlques for
determiaing ceacter power and fi/1, e.g., Roussi~ und pulsed heu-

tron source measurements, In the experimental program quanti-
tles such as critical mass, react{on rate ratioa, heutroh spectrum,
material worths in the center, radial and axial traverses, 8/1, and
reactor power were determined The results were generally th
good agrecment with thuse of the ZPR I1] experime-=ta, and the
remalning discrepancics are discussced. These are partiy due to
small devlattons In the material composition of the two gescm-
blles. The experimental data are also comparced with calculationa
uslng the 16-group YOM, 26-group KFK, and 26-group AUN cross-
sectlon seta. While critical mass is best calculated with YOM, the

® YOM spectrum I8 too hard, and both KFK and ABN give better
agrcement with the experimental spectrum. (auth)

. . .

25078 (CEA-R-3367) EXPERIENCES DE CRITICITE REALI-
SEES AVEC UNE SOLUTION HOMOGENE DE PLUTONItM, RE-
SULTATS EXPERIMENTAUX, INTERPRETATIONS THEORIQUES,
(Critical Experiments Carried Qut with a Homogeneons Plutonium
Solution, Experimental Results., Theoretical Intcrpretations),
Bouly, Jean Claude; Caizergues. Robert; Dellgat, Edouard; Houelle,
Michel; Lecorche, Pierre (Commigsariat a I'Energie Atomique,
Saclay (France), Centre d'Etudes Nucleaires), Dec, 1967, 90p.
(in French), Dep, . '

Recgultg of a serles of experimental and theoretical criticallty
studles on plutonlum arec glven. A comparisonh of theorotical and
exprrimeatal values for critical helghts of solutions is made; cf-
fects of nitrogca, Introducod In the form of the nitrate lon, oh the
reagtivity of the flssile media are evalusted; the effects of %Py
on the reactivity of the medla are analyzed. Influence of moder-
stors which are Introduced {nto the aolutlon Is investigatcd; ef-
fects of dimcnslons of the Inner cavity of annular cylinders ars
analyzed. (suth) .

A L

48735 (NP-17606) CRITICALITY OF THE LIQUID MIX-
TURES OF HIGHLY-ENRICHED UFy AND HF, Caizergues,
Robert; Dellgat, Edouard; Lecorche, Plerre; Maubert, Louis;
Revol, Henrl (Commissarist & 1'Energie Atomique, Saclay

. (France), Cehtrb d’Etudes Nucleaires), Apr. 1968, 88p. (la
French), (R-68.1), Dep. °

Critical mass 1s determined for & UF¢-HIF mixturc as a function

of B5% concentration; the liquld-vapor equilibrium is cstablished
for the system. Schematics of the UFy-HF clrcuit are showun,
experimental apparatus 18 deacribed. Density of the binary system
is tabulated as a function of temperature; critical uranium con-
centration 1s shownh 28 & lunction of temperature. Vartation of

the cffectlvo multiplication coefficlent 1a shown as a function

. of sphere dlameter. Effocts of the wall of the aphere and tem-
perature effects on the reactlvity of the mixture are determined.

. &3 references. (M.L.8))
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47022 MULTIREGION FAST REACTOR EXPERIMENTS.
Carpenter, S. G.; Mountford, L. A.s Springer, T, H.: Strominger,
D.; Tuttlc. R, J. pp 91-109 of I Reattorl Velocl, Rome, Comitato
Nazlnnale Energia Nucleare, 1967,

From 8th Nuclear Congress, Rome, June 1963,
(Vol,2), .

A deserlptlon of an Al -33%U-fueled critical aggembly Is pre- N
sehted. The critical assembly uses reduced-density Al for Na and -
grophitc and Be for moderators. Calculations for the kinetic prop- 1
ertics of the nine critical assemblles are presented. (auth)

-

See CONF-193- .

50760 DETERMINATION OF EFFECTS OF CROSS SEC-

TION ERRORS ON FAST REACTOR CALCULATIONS. Celentano, .
Romano; Gandini, Augusto (CNEN, Rome). pp 71-85 of Fisica

del Reattore. Rome, Consigllo Nazfonale delle Rlcerche, 1966.'

(In Itallan). . '

+ From Conference on Physics of Reactors, Milan,
469. .
Fuel volume fractions for six reference fast reattyr cores are
tabulated; core volumes range from 400-2590 I, Sensltivity of
renctlvity to change in cross scction is evaluated; results are tabu-
latcd for each eore volume, Effects of cross sectloh varlation on
initial converslon factors 18 dlscussed. (M.L.S.)

See CONF-

35637 INVESTIGATION OF THE CRITICALITY OF LOW-
ENRICHMENT URANIUM CYLINDERS, Chezem,C.G, (Los
Alamos Scientific Lab., N, Mex,), Nucl. 8cl, Fng., 33: 139(1968),
An attcmpt to achleve a near-critical assemhly with a minimum
average 2°li enrichment of an unreflected, urantum metal, 21-In.-
diam cylinder has been completed. Data were required for the
design of a low-enrichment, uranlum metal, rcflecied system.
Uillizing only thc materials on hand, 21-in.-dlameter platcs of
93.2'% enriched uranium and normal uranlum, four low-enrichment
cylinders were investigated. The thickness of the normal urantum
plates dictated the exact enrlchments attalnahle by inlerleaving the
plates in a cyclic manner along the axis. The critical parameters
were obtained by extrapolation of inverse multlplication curves,
which extend to 93 to 95% of the critical height. Corrections for
the reflecting propertles of the vertical support structure and the
building itself were applled. The significant results are tabulated.
A least-squares analysis (quadratic) of the data, Inverse critical
helght squarcd va percent enrichment, ylelds results which ex-
trapolate to an infinite-height enrichment of 10.5 ¢ 0.2%. (auth)

3896 {RFP-1033)' CRITtCAL MASSES OF STEEL-MOD-
ERATED, ENRICHED URANIUM METAL ASSEMBLIES WITH
COMPOSITE STEEL-OIL REFLECTORS. Coonfield, Donald C.;
Tuck, Grover; Clark, Haroid E.; Ernst, Bruce B, (Dow Chemi-
cal Co,, Gulden, Colo, Rocky Flats iitv.). Nov, 7, 1967. Con-
tract ATt29-1)-1106. 13p. Dep, Ct'STI. *
Critical hasses have been determined, experimentully and cal-
culated, for enriched U metal spherical assemblles, moderated In-
teraully with a sphicre of mild steel of radius 8.01 centimetuers.
The assemblics were reflected with varlous thicknesses of mild
steel fullowced by an effectively infinite amount of oil. An Irregu-
larity was noted th the grapt of the experimental and calculated
critlcal massos as a fuaction of reflector “‘_S‘-'l thtekness, (auth)

33035 A '*BENCHMARK" SERIES OF PLUTONIUM-FUELED

FAST CRITICAL ASSEMBLIES." Davey, W. G. (Argonne Nattonal

Lab., Idaho Falls, ldaho); Broomfleld, A. M.; Amundson, P. I.;

(and others). Trans. Amer. Nucl, Soc., 11: 239-40(June 1968).
From l4th Annual Meeting of the American Nuclear Soclety,

Toronto. See CONF-680601. )

Critical Experiments:
Reasonably Homogeneous

33123 - KRITICIHESKIYE PARAMETRY SISTEM S DELYASH-
CHIMISYA VESHCHESTVAMI | YADERNAYA BEZOPASNOST';
SPRAVOCHNIK, (Critical Parameters of Systems With Flsslon-~
able Materlals and Nyclear Safety; a Handbook), Dubovakli, B, G.;
Kamacv, A, V,; Kuznetsov, F, M.; (and othersg), Moscow, Atomiz-
dat, 1966, 225p. - )

Prescnted 18 a handhook Intended for speclallsts concerned with
the problems of assuring nuclear safety, for peraons calculating,
deslgning, opcrating, and studying the physlcs of nuclear reactors
of varlous typks, and for studcnts tn sssoclated departments.
Methods of creating and maintaining conditiona which wlil exclude

.the possibllity of an aceidentrl chatn reaction during the pro-

' cesslng, storsge, and transportation of finslonhable materialg are

' discussed. Thc book 1g8 bascd malnly on the results of studles
published beforc 1965. In additlon to Informdtion on critical pa-

. ramcters of systcms with fisslonalile materlala, the fundamental
concepts of criticality, principlea for asauring nuclear ‘anfety, &
review of cases of the occurrence of uncontrolied chain reactions, '
and thc hasle standards for nuclear safety are ineluded. (ATO)

. . R h .

32975 (LA-3883) CRITICAL DIMENSIONS OF 1IOMOGE-"
NEOUS SPHERES CONTAINING 235U, 2%y, AND CARBON FOR
VARIOUS C/ 3% RATIOS AND 3%y ENRICHMENTS. Engle,
L. B,; Stratton, W. R. (Los Alamos Scienttflc Lab,, N. Mex.),
Dec. 15. 1967, Contract W-7405-eng-36. t3p, Dep. CFSTI.

The critical dimenslons of homogeneous sphercs containlng U,
By, and carhon at varlous C/?¥( morerating ratios and 23 en-
richments are presented. Some values of k., for these mixtures
are Inclnded. (auth)

‘2324 (RFP-1025) CRITICAL MASSES OF SPHERICAL
AND HEMISPHERICAL STEEL-MODERATED, OIL-REFLECTED
ENRICHED URANIUM ASSEMBLIES. Ernst, Bruce B.; Tuck,
Grover thow Chemtcal Co., Golden, Colo. Rocky Flats Div.).
Nov, 6, 1967. Contract AT(29-1)-1106. 8p. Dep. CFSTI.

Critlcsl masses were experimgntally determined for steel-
moderated. otl-reflected, sphcrical and hemispherlcal enriched
uranium assemblies having Inside radii from 0.0 to 12.0 em.
(auth)

18573 EXPERIMENTS ON THE ZR-3 CRITICAL ASSEMBLY
IN CONNECTION WITH THE DEVELOPMENT OF THE WWR-SM
CORE. Frankl, Laszlo; Gacsl, Lajos; Szabo, Ferenc; Szaklajda,
Laszlo; Varkonyl, Lajos, KFKI (Kozp, Fiz, Kut, Intez,) Kozien,,
16; 3-33(1968), (In Hungarlan), ; .

* The ZR-3 critical system was bullt as a part of the International
cooperation for the reconstruction of the WWR-S Treactors. The
optimum conflguration‘of the WWR-SM reactor and a possible load
for the sccond operational cycle were evaluated on this zero power
-critical assembly. The results of measurements carrfed out on
thesc two eorc conflgurations are given, (auth)

33059 MEASUREMENT OF THE CRITICAL MASS OF A
WATER-REFLECTED PLUTONIUM SPHERE, Geer, W, U.;
Smith, David R. (Los Alamos Sclentlflc Lab., N. Mex,), Trans.
Amer, Nucl, Soc,, 11: 378(June 1968),.

From, 14th Annual Meetlng of the Amerlcan Nuclear Society,
Toronto. See CONF-680601,.
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53417 (LA-DC-9370) MEASUREMENT OF THE CRITICAL
MASS OF A WATER-REFLECTED PLUTONIUM SPHERE, Geer,
W. U.; Smith, David R. (Los Alamos Sclentific Lab,, N. Mex.),
[nd], Contract W-7405-eng-36, 3p. (CONF-680601-38), Dep.’
CFSTI. .
From 14th Annual Mceting of the American Nuclear Soclety
Torounto, Ontarlo, ,
Criticaltty mcasurements for a water-reflected Pu sphere are
presented. The high purlty plutonlum was fabricated and ma-
chined into & mass of 5546 g. The sphere was coated with Cu .and
encloscd In & Plexiglass shell. Monltoring of the noutron counting
rate due to the Pu provided {requent checks of the multiplication
of the sphere as water wag slowly added to the sphere-containing
4 x 4 ft tank. One-dimensional DTF calculations are ptesented.
The sphere was remachined to remove 200 g and the water-adding
procecure repeated. Results are discussed, (D.C.C\) :

(DOCKET-50231~1) SOUTHWEST EXPERIMENTAL

Facility Description and Safety Analy-

(General Electrio Co,,

Dec. 7, 1967,
t

18547
FAST OXIDE REACTOR,
sis Report, Amendment 6, Suppl, 1,
Sunnyvale, Callf. Advanced Products Operation),
57p, Dep, CFSTI,

Supplementary Informatlon on analysls of SEFOR mockup critlcal
experiments In ZPR-3 Is glvea, Information Includes: ratlo of
prompt neutron lifetime to effective delayed neutron fractlons, '
reactlon ratios, reactlon-rate traverses, 23*Pu traverges, and an
evaluall)on of reflector leakage probabilitles. 24 references. N
(M.L.S.

30303 (GEAP-5271) IMPLICATIONS OF RECENT FAST
CRITICAL EXPERIMENTS ON BASIC FAST REACTOR DESIGN
DATA AND CALCULATIONAL METHODS, Greebier, P,; Gyorey,
G. L.; Hutchings, B, A,; Segal, B, M, (General Electric Co,,
Sunnyvale, Callf. Advanced Products Operation), Oct, 1967, .
Contract AT(04-3)-189, 37p., Dep, CFSTI, '

Recent experimenial Informatlon from dllute, Pu-fueled critical
assemblies 18 used to test and to provide guidance for tmprovipg
fast reactor design data and calculational methods. The experl-
mental data are taken from ZPR-III Assembly 47 (the SEFOR core
mockup) and ZPR-III Assembly 48. The Important nuclear reactor
parametcrs are calculated with a humber of varlat{ons in nuclear
data and calculatlonal techniques. An analysis of the experimeatal
and calculatod results shows that by. careful adjustment of the im-
portant cross sections, wcll within experimental uncertalntles, and
hy Improved accuracy la the calculational methods, a much closer
agrcement can be achleved between calculations and experiments -

. .than that hcretofore reported. A complete evaluation 18 made of
thc cxoss-sgectlon and rcsonance parameter data for Pu-239, the

mdst important lgotope in this case. The new data yield good agree-

mont with the critical masses of ZPR-II0 Assemblles 47 and 48.
They result tnh a calculated 29Pu Doppler effect that s esseatially
zero, In agrcemeant with the measured values. ‘A twg-dimenslonal
calculatlon of the neutron lifetlme, using group constants that ade- -
quately dccount for the spatlal varlation of the neutron spectrum,
ylclds a'signlficant Improvement over that based on a one-
dimenslonal inodel. (50 references are Included). (auth)

33058 UNREFLECTED PLEXIGLAS- GRADITE-URANIUM
CUITICAL MEASUREMENTS, lloogterp, J, Carlton (Los
Alanios Sctentific Lab,, N. Mex,}, Trans. Amer, Nucl, Soo,,
11: 389-90(June 1968), .

From 14th Annual Meeting of the American Nuclear Soclety, .
Toronto. See CONF-680601,

10

" Tenn.).

Critical Experiments:
Reasonablv Homogeneous

25089 (LA-DC-8521) MINIMUM CRITICAL MA.
George A.; Mills, Carroll B. (Los Alamos Sclen!lflcssI:nb:h;vu.
Mex.). [nd]. Contract W-7405-eng-36, 10p, Dep, CFSTI.

A cubical core of enriched (93.15%) 23U foll In a cublcal Be re-
flector was used to establish minlmum crftical mass measure-
meats. Three core sizes, of bages approximately 8 In., 6.5 in,
and 6 1n. square, were made critical by adjusting core helght. )
Resgults of the experimental study are presented. (D.C.C.)

33065 . EFFECT OF STEEL-WATER REFLECTORS ON THE
CRITICALITY OF LOW-FENRICHED URANYL FLUORIDE SOLU-
TION., Johnson, E, B,; Newlon, C, E. ' (Oak Ridge Natlonal Lab,,
Trans, Amer, Nucl. Soc,, 11: 383-4(June 1968),

* From 14th Aanual Meeting of the American Nuclear Soclety,

Toronto, 'See CONF-680601, o .

35599 " (K-D-2006) -EFFECT OF STEEL-WATER REFLEG-
TORS ON THE CRITICALITY OF LOW-ENRICHED URANYL
FLUORIDE SOLUTION, Johnson, E, B, (Oak Ridge National
Lab,, Tena,); Newlon, C, E, (Oak Ridge Gsseous Diffuslion *
Plant, Tenn,). [1967], Contract W~7405-eng-26, 8p, (CONF-
680601-16), .Dep, CFSTI. : ¢

From 14th Annual Meeting of the American Nuclear Society,
Toronto, Ontarlo,

The effcct of composite reflectors of steel and water on the re+
aetlvity of single cylinders of aqueous aolution of low-enriched
UO,F; Is described. The results are applicable to evaluation of ¢
.criticallty safety of shipplng contalners and for verification of
_calculational models. (D.C.C.) ) ’

35605 (ORNL-4263) CRITICAL EXPERIMENTS FOR
THE REPETITIVELY PULSED REACTOR SORA, Kistner, G,;
Mihalczo, J, T, (Oak Rldge National Lab,, Tenn,), Junhe 1968,
Contract W-7405-eng-26, 105p, Dep, CFSTI.

A serles of static critical experiments has been performed oh
an accurate mock-up of the SORA Reactor, SORA 18 a NaK-cooled
repetitively pulsed fast reactor which will be used as a high Inten-
sity ncutron gource for time-of-flight experiments. The renctlvity
of this reactor ts varied by a movable reflector. Those parameters
which are related to the kinctics of the reactor have been Investl-
gatid thoroughly in the critical experiments, They have been mea-
surcd for beryllium and for iron reflectors of several sizes and for
various core and fixcd reficetor conflgurations. The tninl reac-
tivity of the mavatile reflecturs varied from 3.7 dollurs for a

* Il-¢m-wlde tron reflector to 12 dallars for a 26.2-cm-wlde beryl-

lium reflector, ‘Fhe reuctivity of the movalile veflectr as a fime-
tlan of 1ts punltlon has heen shown to have a parabolte dependihcu
on posltion characterlzed by the paramcter a, which varicd from
4 t0 9.9 cents/cm?. The prompt neutron time decay 1s deserlbed
by a fast decay constant which varled hetween 0,30 and 0,55 psec~t
and a slow decay constant which varled between 0.05 and 0,10
usce™'. The eritical mossces for the varlous experlments wos be-
tween 50.3 to 57.3 kllograms of uranlum enrlched to 93.2 wt %
BiY, Using space independent neutron kfneties with one deluyed
neutron group, 1t hus been shown that with a 24-¢m-high, 7-¢cm-

thick, 21-<;rh-w1de beryllium reflector the assembly will produce
pulses approximately 50 usec wide at half maximum power with a
peak-to-minlmum power ratlo of approximately 4000. (auth)
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35457 MASURCA 1-A AND [-B-PRELIMINARY RESULTS,
Kremser, J.; Barberger, M.; Bruna, J, G,; Brunet, J. P,; Moug-
niot, J, C.; Schmiit, A, P.; Vetriere, P. (CEA, Cadarache,
France), pp 3-33 of Fast Reactor Physics, Vol,Il, Vienns,
Internatlonal Atomic Energy Agency, 1968, (In Ftench),

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany, See STI/PUB-165(Vol.2);
CONF-671043—(Vol,2). . o

The MASURCA fast-ncutron critical model at Cadarache went
critical in Dceember 1966 with a plutonium configuration, using
graphite as diluent so as to ohitain a ncutron spectrum lylng
wlthin the spectral range of high-power fast rcactors. The con-
structton of the ffrst core. compnsed of the MASURCA 1-A lattice
using a U - Pu -Fe alloy with 25% Pu, and expcrimental techniques *
are described. Speetral index mcasuremont data and reactlvity
coefficlents for varlous materials are quotcd. The materlal
buckling value of the assembly was determined experimentally
using spatial distributions for varlous reaction rates. Some
measnrcmenl data are compared with the eorresponding theo-
retieat vnier eatealated from tranaport theory or by a Monte
Carin methesl. The canses of ¢rrar and imgravements which
ehenll be meade tn experimental methods and In interpretation of
the meaaurements are discusacd. (auth)

44874 (NASA-CR-72329) CAVITY REACTOR GAS-CORE
CRITICAL EXPERIMENT. Kunze, J. F.; Masson, L, S.; Pln-
cock, G. D.; Wood, R. E,; Hyland, R, E. (General Electric Co,,
Idaho Falls, Idaho. Nuclear Materlals and Propulslon Operatlon),
Nov. 6, 1967, Contract C-67747-A. 2lp, (CONF-671102-

42),

From 15th Confercnce on Remote Systems Technology ahd
Atom Fair, Chicago, I,

A gaseous UF¢ core configuration was made critical in a 4 foot
diameter, 43 inch long, tank and critical loadlng mcasurements
were made. The results from the real gas conflguration are com-
pared with those from a mockup U-foll oonflguration of the same
dimensions. it i8 concluded that the mockup provides ah adequate
represeatation of the gas core and can be used to slmplify studles
of varlations in materlals and geometry for the cavity reactor
concept, (H.D.R.) .

18570 EXPERtMENTAL AND THEORETICAL INVESTIGA-
TIONS ON THE PHYSICS OF FAST REACTORS. Lelpunskil,

A. 1.; Abagvan, L. P.; Razazyants, N. O.; (and others), pp 445-
91 of Fast Breeder fteactors. Evans, P, V. (ed,), Oxford, Per-
gsmon Press, 1967,

From British Nuclear Energy Society Conference on Fast
Breeder Reactors, London, See CONF-660502,

A reactor of the BN-350 type was studied by the use of critical
assemblies with two enrichment zones. Critical parameters were
calculated and cross section ratios measured In the center of the
agsemblies. Perturbations causcd by different materlals. including
33y, Ta. Re, Fe. Nb, Mo, and W, were investigated. Control rod
effectiveness was studied and hetcrogeneity effects analyzed.
Prompt neutron lifetime was measurcd by means of two enriched
BF; proportlonal counters. Neutron propagation in UO, and the °
Dopplcr effect In 3*U werce studled. Space-energy neutron dis- |
tribution tn the thick oxide blanket of the BR-1 reactor was mea-
sured. Some problems in calculation theory and methods are
dlost;rlbed. including theorics of neutron propagation and ¢ransfer.
tUK .

11

" 33083

. L. E. (Brookhaven Natlonal Lab,, Upton, N.

+0 TO 6,

Critical Experiments:
Reasonably Homogeneous

CRITICALITY OF PLUTONIUM NITRATE. SOLUTIONS

IN SLAB GEOMETRY. lLloyd, R. C.: Clayton, E. D.{ Hansen,
{7.). Trans. Amer,
Nuel. Soc., 11: 381-2(June 1968).
From 14th Annnal Meeting of the American Nuclear Society,

Toronto, See CONF 880601, o

16289 (ORNI1.-TM-2082) ' CRITICAL FXI'"ERIMENTS WITH
FNRICHED URANIUM MFTAL~DPOLYETHYLENFE, - PLEXtGLAS,
ANL --TEFLUN MINTH®RES,  Magnuson, D, W, (Ork Risge
National Lab,, Tenn.), Feb, 1968, Contract W-7405-cng--=F.
38p. Dep, CFSTI.

Reflected and unreflected critical experimonts were performed
at il 25U atomic ratios from 0 to 5 in rectangular geometry with
layera of enriched uranium and polycthylene. Base dimenaiona of
the gasemblics were 5 = 10 and 10 » 10 in. In some unrefle-cted
experiments. the melal was tnterleaved with Plexigias and wtth
Teflon at only the latter haae dimenkions. lleterogencity effects
were found to be amall from experiments assembled from the
apme or approximately the same matcerials but with different
layver thicknesses Values of K,q. criculaited with the KENO Monte
Cario codc. are in cxcellent agreement with the experimental
values By equating gcometrical bucklings for rcclangular and
sphrrical geomeiry. these data were converted to crifical masses
fur spheres. Comparlsons of the expcrimental values were nade to
the critical mrsscs caleniated hy the ANISN transport code for
homogencous apheres. (auth) .

. -

CRITICAL EXPERIMENTS AT H:¥*U RATIOS FROM
Magnuson, D. W, (Oak Ridge Natlonal Lab., Tenn.).
Trans, Amer. Nucl. Soc., 11: 383(June 1968).

From 14th Annual Meeting of the American Nuclear Soclety,
Toronto, See CONF-680601. .

33064

6108 SUPERPROMPT CRITICAL BEHAVIOR OF A ttRA-
NIUM-MOLYBDENUM.ASSEMBLY, Milhalczo, J; T. (Oak Rldge
Natlonal Lab,, Tenn.); Lynn, J. J.; Watson, J. E.; Dickinson, R, W,
Trans, Amer. Nucl. Soc., 10: 611-12(Nov, 1967).

From 15th Conference on Remote Systems Technology and
Atom Fa_lr. Chicago, 1iI,, Nov, 5-9, 1967, See CONF-671102,

14287 ' EXPERIMENTAL REACTOR WITH GASEOUS UF,.
NO. 1. THE CALCULATION OF THE CRITICAL MASS, Ogushi,
Terumune (Chuo Univ., Japan); Yumoto, Ryozo. Chuo Daigaku
Rikogakubu Kiyo. 8: 125-33(Dec. 1965). (in Japanese).

The critical mags of expertmenta! reactor with gaseous UF, ts
dctermined. The reactor was a partly heterogeneous type, with a
Be metal moderator and a graphlite reflector. The core of the re-
actor was of cylindrical shape, 116 cm in diameter and 103 cm
hetght. The Be moderator was in the form of tubes of 4.0 cm
squarc in cross-aectlon. ,Gaseous UF¢ was filled In 148 channels
arranged In a square lattice with 8.0 cm pitch. Aluminum tubes
of 4.0 cm square in cross-scction and 0.1 cm thick were used to
.make thosc channcls. The side reflector was 50.0 cm thick, and
the upper and the lower reflectors were both 60.0 em thick. From
the results of the calculation by one~group theory of four factor
formula, tt was shown that the reactor can reach critical mass
with that of 2.3 kg 90% enriched UF, at 0.9 atm. and 80°C. (auth)
{NSA of Japan)
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3881 (NASA-CR-72234(Vol.1))~ CAVITY REACTOR CRIT-
ICAL EXPERIMENT. VOLUME I. Flnal Report. Pincock, *
G. D.; Kunze, J. F. (General Electric Co., ldaho Falls, ldaho,
Nuclear Materials and Propulsion Operation). Sept. 6, 1967.
Contract C-67747-A. 380p. Dep. CFSTI. .

A serles of experimenta were conducted at the Idaho Test Station
on a large '‘cavity’® reactor conslsting of a cavity 183 cm In dlam-
eter of 122 ¢m long surrounded by 91 cm of heavy water. The
cavity waa fucled with uranlum-235, Measuremonta were made on
varlous conflgurations, including such vuriatlons as fuel dlameter
and shape, beryllium baffles in the refluctor and Insertlon of
various structural and vperating maturiuls characteristio of a
nuclear rocket reactor. 11 roferences. f(auth)

6123 A COMPARISON OF CALCULATION AND EXPERI-
MENT FOR ZPR-3 ASSEMBLY 48, Pitterle, T, A. (Atomic
Power Developmehnt Assoclates, Ino,, Detrolt); Yamamoto, M,
Trans, Amer, Nucl, Soc,, 10: 530-1(Nov, 1967), '

From 15th Conference on Remote Systems Technology and
Atom I-:nlr, Chicago, Ol., Nov, 5-9, 1967, See CONF-671102,

25075 (APDA-201) CROSS SECTION EVALUATION AND
CRITICAL EXPERIMENT ANALYSIS FOR FAST REACTORS,
Pltterle, T. A,; Yamamoto, M, (Atomic Power Developmsnt
Asaociates, Inc,, Detroit, Mich,), June 1967, 10lp, Dep.

For Edison Electric Inst,, New York,

A neutron cross sectlon evaluation and critical experlmeat anal-
ysls conducted in support of PuD, core studlea for the Enrlco
Ferml Reactor are presented. Cross sections of primary impor~
tance for fast reactor analysls were evaluated for use with the
Argonne Natlonal Laboratory (ANL] MC? code which generates
multigroup «data from basf{e cross section daia. The resulting
multtgroup ernss acctlone were uacd for diffuston theory caleu-
lationa of Z1'R-T1] Asremblics 47 snd 18. A Comparison of cal-
cuintinn with experiment is prcsented for these critical experl-
ments. (ruth)

35344 RE-EVALUATION OF 235U, 2y, AND 2Py CROSS-
SECTIONS BASED ON MICROSCOPIC AND lNTEQRAL DATA,
Rakavy, G,; Reiss, Y.; Samoucha, D, Yelvin, Y, (Hebrew Univ,,
Jerusalem), pp 255-66 of Fast Reactor Physics, Vol. I,
Vienna, International Atomic Energy Agency, 1968,

From Symposium on Fast Reatctor Physics and Related Safety
Problems, Karlaruhe, Germany, ' See STL/ PUB-165(Vol.1);
CONF-671043—{Vol.1), . A

A generalized least-squares method to Improve mlicroscoplo
eross-sectlon evaluatlons by meana of Integral data was applled
to re-evaluate the cross sections of ¥%U, ¥y, and 2Py, using
critical-mass data of 24 slmple metallle systems composed of
thege 1sotopea. It was found that, after some minor modlifications
of the orlginal cross dectlon set, most of the experimental Inte-
gral data could be reproduced. The cross-section modifications,
as 2 rule, were of the order of a few per cent and well within the
uncertainties In the cross-sectiona. The exceptfon to the rule wus
the B%Py fission crosa sectlon In the energy range up to about 150
keV, which had to be decreased by 15 to 20;:. This reault Iade-
_pe;u_ientl_y conflrma the recent measurementa.of White et al. (auth)
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'10069 THEORETICAL ANALYSES OF HOMOGENEOUS
PLUTONIUM CIITICAL EXPERIMENTS, Iichey,C. R,

(Battelle Memorlal Inst,, Richland, Wash,), Nucl, Scl. Eng.,
31: 32-9(1968),

A computational analysls was made for the large number of
avallable critical experiments with hydrogenaus mixtures, The
calculations were made using both multigroup S, and diffusion
theory with 18 energy groups obtalned with the GAMTEC-1I code.
Resonance capture by the, isotope 249Pu was treated In the NR and
NRIA approximatlona. The reaults are given as a paramctric
survey for Pu densities ranging from 0.015 to 1.0 g/cmd. The
calculated minimum critical mass of 23%Pu 1s 517 g for water-

- reflected aqueous Pu(NOy), solutions and 531 g for similar mix-

tures of 2%Pu and water. 14 references. (autht

137407 (BNW1~801) REACTOR PHYSICS DATA FOR THE
{UTILIZATION OF . PLUTONIUM IN THERMAL POWER REAC-
'TORS. Schmid, L. C,; Leonard, B, R. Jr,; Liikala, R, C.;
18mith, R, J. (Battelle-Northwest, Richland, Wash, Paclflc
"Northwest Lab,), May 1968, Contract AT(45-1)-1830, 143p,
Dep, CFSTI,
. Experimcntal reactor physics data have been and arc currently
being obtained In the United States to study the utillzation of pluto-
" nlum in prescnt-day thermal reactors. A reference for what data
exlst and where It can be found 18 presented. References to data
for lattices moderated with 11,0, D,O, and graphite are included.
However, discussjons are centercd around the use of plutonlum in
H,0 reactors because these reactor types are of most Interest in
the United States. Problems connected with calculating H,0-
plutonlum systems are illuatrated uaing the data, and areas are -
mentiohed in' which needs for additional data still exlst. Cross
scctlons, criticallly, reactivity cocfficlents, kinetics, and burhup
data are referred to and concluslons are made about the use of
the data in evaluating methods and cross sectlons for H,0 mod-
erated reactors. 391 references. (auth)

ANALYSIS OF SOME #*U-GRAPHITE CRITICAL EX-
PERIMENTS, Sehgal, Bal Raj (Brookhaven National Lab,,
Upton, N, Y,). Trans. Amer. Nucl, Soc,, 10: 535-6 (Nov, 1967),
From 15th Conference on Remote Systems Technology and
Atom Falr, Chlcago, IIl,, Nov, 5-9, 1967, See CONF-671102,

6113

' 32997 EXPERIMENTAL COMPARISON OF FAST- AND
" THEERMA L-NEUTRON BUCKLINGS IN A CRITICAf. ASSEMBLY,
Shaw, lRobest A, (Clarkson Cull, of ‘T'ech,, Iutsdat, N, Y.}
Clark, Duvid D, Trans, Amer, Nuel, Soc,, [1: 48-9{June 1908),
Froth 14th Annual Mceting of the American Nuclear Satety,
Torodto, _Sce CONF-6806UL,

I'33080
. SPHERES.
house Lleetrle Corp,. West Mifflin, Pa,),
Soc.. I1: 305-6(tune 1968),
From 14th Annual Meeting of the American Nuclear Soclety,
*Toronto, Sce CONF-680601.
N .

ANALYSIS OF A SET OF HOMOGENEOUS U-H,0
Stauh, Alan; Harrls, D, R,; Goldsmith, M, (Westing-
Trans. Amer, Nucl,

‘



1968

20410 (GA-8166) NEUTRONIC MEASUREMENTS IN NON-
Uittt AL MEEA | Stevens, C. A, (Gulf General Atomie, Inc.,
Sain ege, Ualtfl),  11967], Cuntraet AT(04-3)-167. 34p,
(Nt -csnms—{a],  Dep, CFSTIL,

i'1vem “nd 1 enlerence 1m Neutron Cross Sections and Tech-
nclagy, Washtngton, 10, C,

Seceral tapes of sabrrttical experiments that are Intended to
provtde tategral checks o cross scetlons and computational meth-
ots th fast reactors and fast ncutroh ghielding are discussed.
Theae thelude studies of the time response to a puised ncutron
source, steadyv-atate neutron gpiectrum measurements, and trans-
mission measurements. The methods which are used to analyze
thesi© experimients are described, with the etiphasis placed on
wtint cross seetton informatlon can be extracted from them. A
disrription «f how cross scetion averaging procedures are actually
performedd in somc of the more sophistleated codes deslgned for
this purpuse is ineluded. (nu!h)

8117 CHTI'ALITY OF 28tt AQt* 12008 NITRATE SOILUTION
IN REFLECTED AND UNREFLECTED ARItAYS, Thamas,
J, T. (Cak Rldge Natlonal La¥.,, Tenn,), Trans, Amer, Nucl,
Soc., 10: 538-9f{Nov. 197},

From 16th Conferchce on Remote Systems Technology and
Atom Fafr, Chicago, Ol,, Nov. 6~9, 1967. See CONF-671103,

1564 (ORNL-CDC-2) CALCULATED NEUTRON MULTIPLJ-
CATION FACTORS OF UNIFORM AQUEOUS SOLUTIONS OF 33y
AND 3%U, Webster, J. Wallace (Oak Ridge Nattonal Lab., Tenn.).
Oct. 1967. Contract W~7405-eng-26. 39p, Dep. CFSTI.
Computatlons of the effecttve neutron multlplicatlon factor of
single units of aqueous solutions of BYO,F, and UO,F, are
reported for guidance in the spectfication of limits applicable to
processes, such as storage ahd transport. for these fissile iso-
topes. Graphs are presented of k. as a functloh of such param-
eters as the mass of fissile material, the chemical concentra-
tion, the dimenslons of spheres and infinitely long eylinders, and
the thtckness and areal density of tnfinite slabs. Transport
theory (DTF) codes in the S appraximation with Hangen— Roach
cross scctlons were utilized and the results agrec with relevant
expertments to within 0.01 It k.. (auth)

6118 THE NUCLEAR SAFETY OF AQUEOUS SOLUTIONS
OF 33y AND 3%y, Webater, J. Wallace (Oak Ridge National
lab,, Tean.), Trans, Amer, Nucl, Soc¢,, 10: 539 (Nov. 1967),
From 15th (im{crence on Remnte Systems Technology and
Atam Fasr, Cigenyges, 111, Nov, 5 9, 1967, See CUNF-671102,
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12232 {BAW-3647-2) PHYSICS VERIFICATION PROGRAM.
Quarter!y Technical Report No, 2, July—September 1966, (Bab-
cock and Wilcox Co,, Lynchburg, Va.), Now, 1966, Contracts
AT(30-1)-3647; 41-2007 (RDE-1526), T7lp, Dep. mn, CFSTI
$3,00 cy. $0,65 mn, ' :
The results of critical experiments on cores IV, V. and VI are
reported. In all assemblies the hasic lattlce consisted of 0.475-
inch-ND rods of 2.45%-enriched UO, arraycd on a square pitch
of 0.4 11 tnch and modexated by 11,0. The water was poisoned
with tt,010¢, tatout 1.5 gm B‘L1 to obtain critical asscmtilies ap-
proxhinately 5 fect In diameter. The reacttvtty worth of Ag-In—
C'd control ptns arranged in configurations typlcal of power
rcactors was mcasured in these cores. The results of mea-
rurements of py. the modified converslon ratlo, and the eplither-
mal neutron spectrum ate algo reported. (auth) .

35545 (BAW-393-10) THORIUM FUEL CYCLE FOR HEAVY
WATER MODERATED ORGANIC COOLFED REACTORS. Technlcal
Progress fleport No. 7, October 1966-March 1967. (Babcock and
Wtlenx Co., Lynchburg. Va, Atomic Fnergy Div.). May 1967.
Contract AT(38-1)-393. 18p. Dep. CFSTI. s

Work directly relating to the thortum - KWOCR design and
development was closed out. Arsistance was glven to the Eval-
uated Nueiear Data Ftle Task Farce at Brookhaven. This‘in-
cluded suppiytng nuclear data for 23U, 232Th, and lumped fissioh
products. Evaluation work was done on.varlous reactor concepts
being considered. (M.C.G.) ’ .

.
27730 ANALYSIS OF GRAPHITE MODERATED URANIUM
AND PLUTONIUM/URANIUM OXIDE FUEL CLUSTERS USING
THE LATTICE CODE WIMS, Barclay, F. R. (Atomic Energy
Establlshmcent, Winfrith, Eng.). J. Brit. Nucl. Energy Soc., 6:
155-60(Apr. 1967).

The performance of the lattice code WIMS wagd studled by the
analysis of graphitc moderated cxponential experiments fuelled
with clusters of UO; or Pu/UO, rods at temperatures up to 390°C.
Earlier work on single metal rod systcms showed that the best
agreement In reactlvity between U and Pu/U fuel was obtalned by
using a 39py 5 value of 2.098 (at 2200 m/'8). The usec of thc IAEA
recommended n of 2.114 1n the work showed a sighlficent depen-
denee of reactlvity on 2 enrlchment, which was largely rc-
moved by using an n valuc of 2.09%. (UK)

15

. -
15744 (CONF-660221~, pp 287-90) ANALYSIS OF UNIFORM
LATTICE EXPERIMENTS WITH THORIA-URANIA FUEL IN
HEAVY WATER AND LIGHT WATER AS MODERATORS, Bhatta,
H, K. (Atomic Energy Establishment, Trombay (Indta))¢ "

The METHUSFLA! -1 and CAROL codes for ThO, -3%U0, or
ThO, - 233UQ, lattices with heavy or light water as moderator wete
assessed. Experimental bucklings were uscd to calculate thu Keg
for uniform critical Latticu experiments perforihed at Argonnu
Natiunal Laboratory, Brookhaven Natlonal Laboratory, and the
Babcuck and Wilcox Company, (H.D.R.) |

25722 ANALYSIS OF CRITICAL EXPERIMENTS WI'l'H OR-
GANIC-MODERATED ASSEMBLIES. Bitelll, G.; Martinelill, R.;
Orestanho, F, V,; Santandrea, E. Nucl, Scl. Eng., 28: 270-6(May
1967).

The results of critical experiments, performed with organic-
moderated plate-type assemblles containlng U enrlched to 90%
in 3%, in the zero-power reactor ROSPO, are reported. Several
cores. differing in crittcal radius and in ratio of U-to-stainicss-
stecl plate number, have been Investiguted. The comparison with
the reactivities calculated by a standaird two-group calculation
procedure shows ah overestimate of lhe k.'s with a systcmatlc
dependenve on the core radius, A satisfactory agreement is found
for large-size cores. 1t s shown that simple calculational im-
provements, such as a four-group evaluation of the nuciear con-
stants, and 2 more detailed treatment of core-radial reflector
interface zohe, lead to 2 homogeneously good agreement over
the whole range of core dtmensions. (auth) )
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30249 (ANL~7203) 'HIGH CONVERSION CRITICAL’EXPERI-
MENTS, Boynton, A, R,; Baird, Q. L.; Plumiee, K. E,; Redman, -

W. C.; Robinson, W, R.; Stanford, G. S.
‘ui), Jan, 1967,
GFSTI,

A program of critical expuriments has extended the range of
mcusgurcd nuolear parametcrs of light-water-moderated, slightly
enriched, UO, latticss further Into the undermoderated reglon.
The 11-to-2**J atom ratlos In tho cores assembled ransged from
about 5 to 0.5, The Initlxl converslop ratlo, 23%U-to-23°U flgsion
ratlo, 23% capture Cd ratlo, thermal dlsadvantage factor, and
Cd ratlos of various materials reported were measured in the
full range of lattices; the bucklings, crittcal musses, and reflec-
tor savings reported were measured In'thte looser assemblics.
Inforination on temperature coefficiont und control-element and
various materlal worths 1s included. Although the experimental
results are not compared with calculatlons, these results are
correlated with results obtalned at other laboratories with
similar fuel at higher H-to-23%U ratlos. (authj

(Argonne Natlonal Lab.,
Contract W-31-109-eng-38. " 81p. Dep, ’

1224¢ MATERIAL BUCKLINGS IFOR 1,002, 1,25, and 1,95 WT
PERCENT 23U ENRICHED URANIUM TUBES IN, LIGHT WATER,
Brown, C. L.; Lloyd, R. C. (Battclle Memorlal Inst,, Rlchland,
Wash,). Nucl, Sci., Eng., 27: 10-15(Jan, 1967), (BNWL-SA-267),
Materlal bucklings and extrapolation distances were measured .
for several »llghtly enriched U-metal tube luttices and tube-in-
tube assembly lattices In 1tght water. Tho tulies measured were:
1.002 wt % 238U cnriched U (2.34-1n. OD; 1.79-in, ID); 1.25 wt &,
38y enriched U (2.37-1n. OD; 1.80-1n. ID); and 1.95 wt & 33U ¢n-

rirhed U (2.28-1n. OD; 1.41-1n. ID). The tube-In-tube fssemblics .
.measnred were: 1.002 wt % 35U outer tubes (2.34-in. OD; 1.79-In.
D) conlalntng 1.002 wt % 235U Inner tubes (1.18-1n. OD; 0.49-1n.
): and 1.25 wi % 235U outer tubes (2.37-1n, OD; 1.80-1n. WD) con-
trining 0.95 wt % 35U lnner tubes (1.18-in. ON; 0.48-1n. ID). Max-
Imnm hucklings for the tubes were found to be 25.00, 47,10, and
R2.00 m~2, respectively; and for ihe tube-In-tube assemhlics,
27,40 and 38.10 m~2, respectlvely¥. Based on the measurcments,
critical parameters for use In huclear aafety analyscs were cal-
culated. (anth) ' )

3871% HXF‘I-‘:RH\&ENTAL BYUCKLING MEASUREMENTS WITH
2.1 WT PERCENT ENRICHFI) URANIUM TUBES IN LIGHT
WATER, Brown, C, L. (lattelle-Pacific Northwest Lab,,

Richland, Wash,); lfsnsen, 1., F,; Toffer, H, Trana, Amer,
Nucl, Soe,, 101 191-3(June 1967). -

From 13th Annual Mecting of the Amerlcan Nuclear Soclety,
s$nn fliego, Callf,, June 11-16, 1967, Sce CONF-670602,

83 TEMPERATURE DEPENDENCE OF NUCLEAR RE-
ACTINN RATES IN A Pu—H,0 LATTICE, Carver, J, G
Porter, C. R. (General Electric Co,, Pleasanton, Callf.),
Amer, Nucl. Soc,, 10: 130(June 1967).

From 13th Annual Meecting of the American Nuclear Soclety,
San Diegn, Caltf,, .nne $1..15, 1967, See CONF-670602,

Trans.
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1401 x © MEASUREMENT OF A NATURAL URANIUM
.GRAPHITE LATTICE IN RB-1 BY THE NULL REACTIVITY
METHOD. Casall, F. (CNEN, Bologna); Ghilardottl, G. Energ.
Nucl. (M{lan), 13: 480-90(Sept. 1966). X

Measurement of the {nfinite multiplication constant 1s described
'for a natural U graphlte lattice, simflar to the old Brookhaven
lattice, carrled out In the critical assembly RB-1, by the null re-
actlvity method. ‘'With respect to past méasurementa of this type,
the experimental procedure and the Interpretatlon of the results
were made more consigtent and complete. The modifications latro-
duced are discussed In detatl. A prellminary assessment was also
made 9{ the effect of spectrum mismatching. (auth)

25712 (BAW-3647-03) PHYSICS VERIFICATION PROGRAM,
Final Report, Clark, R, H,; Baldwin, M, N.; Pettus, W, G.; Pifts,
T. G,; Flickinger, R, B, (Babcock and Wilcox Co., Lynchburg,
Va, Research and Development Dlv,), Mar, 1967, Contract
.AT(30-1)-3647, 188p, Dep. CFSTI,

A program to determine the huclear propertles of water-
modetated, slightly enriched, uranlum dlox!de lattices pertu.rbed
by clusters of Ag-In-Cd pofson pins and dissolved borlc acid is
‘described. Core parameters and conflguratlons typlcal of those '
in water-moderated power reactors were studied. The unper+

. turbed basic lattice conslsted of 0.475-Inch-OD rods of 2.46%-

enriched UQ, on a square lattice pltch of 0,644 Inch, and core
radll varled from 19 to 65 ct. Borlc acld, In concentrations from
0 to about 1500 ppM, wus diagolved in the moderutor to control
excess reactlvity. ' Power reactor fucl elements, Incorporating
clusters of Ag-In-Cd pulson pins and typleal struclural materlal,

‘-were slmuluted In the centrul regloa of the lurgest coru. Mea -
* suremcnts were made of critlcal size, reactivity worth of polson
, pins, buckling, reflector suvings, thermal dIsadvantage factor,

epithermal absorption in 23%U, converslon rutio, meutron spectium,

* radial and axial power distribution, und temperature corfiactent.

Experlmenlal resulls of the program, many of which have been re-
ported In quarterly technlcal reports, are pirescented. in sohie

-‘cascs the data huve been re-anulyzed, and the reported results

.’u_l_ay_dlffer slightly from those reported earlier (J.R.D.)
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27731 FVALUATION OF SOME UNCERTAINTIES IN THE
COMIUAHSON BETWEEN THORY AND LXPLERIMENT FOR
REGULAR LIGIIT WATER LATTICES. Fayers, F. J.; Kemshell,
P, It.: Terry, M, ., (Atomie fincegy Entatilishment, Winfrith,
Eng.). J.ltril. Nucl, Lnergy Soc,, 6: 161-81(Apr, 1967)."

The prinelgat (aclors inflnencing e accuracy of ecnmparisons
betwern thinery and experiment for regular water -ihoderated lat -
tices are exaihimed. Hy the nsie of morr clatiwrate itheoretical
methods, the mrenracy of 1he phestes mefheats used i the WIMS
fattice vty i ¢ statdished aith regard fa leakage, fast ftssion
coents ta T, resenaboe eaptares fo 2% and thetnal diqadean -
tagre facters The odifitenlty of tinking eoreectivne for the non-
asvingiette nata e al the ftax te tmckltegs inferred froon megsnre -
mems in i expenenttnl rores te ccnatned and the eaftdity of
a e dtmenstnaf analysis of this cifect s qnestlaned  Sntiject to
thts Ihmitntiem 14 ts shown 1bkat the crongmtai fonnd metheds are anf-
ftoferale accarate ta allew sdesfactions ta be made renesrning the
grass elimoneterisites ot fondahentnl nuciear data through coemipar-
laon of the predieted reactivitica and reactlon rates with experl-

ment  Results far & gérits of UG, LattteeX uaing lath critical and
xgenentiel technignes ane given and fncther camparlsans are
nnde fur & seleetion of experiments vatng bath U0, anit U metal
fuel. The results of reduclng the hrakage hy pedsoning with 8 in
these experiindnts are also descritied. ‘Fhe results ohtained sup-
port the need to introduce a madification ta the regohance Integrals
for 2y as computed from fundamenial data, and infarmatlon 18
provided on a preferred value for the ratio of cpithcrmal capture

to fisslon in 233U, A pltch-dependent error In the fast flasion factor .

and a discrepancy in temperature coefficient are identified, but
efforts to lsolate the cause of these crrors were not successful.
(UKL

15748 (N-66-33021) CRITICAL MASS STUDIES WITH ',I‘HE
NASA ZERO POWER REACTOR II, 1lI, HETEROGENEOUS
ARRAYS OF CYLINDRICAL VOIDS, Fox, Thomas A,: Mueller,,
Robert A,; Ford, C, Hubbard
Administration, Cleveland, Ohlo, Lewis Research Center),
Aug, 1966, 25p, (NASA-TN-D-3555), CFSTI $3,00 cy, $0.65
mn, .
The NASA Zero Power Reactor II (ZPR-II) has been used to de-
termine experimentally several critical eylindrical configurations
of aqueous fuel solutions that contain heterogeneous arrays of :
volds. These volds are cylindrical. are symmetrically arranged
parallel to the axis of the rcactor, and extend the height of the
core. The study covered a wide range of highly enriched aque-
ous UO,F, fuel concentrations. The specific reactor vold coufig-
urations consisted of symmetrical arrays of L. 7, 19, 31 4nd 37
tubcs approximately 7.6 ¢cm in dlameter arranged in hcxagonal
geometry with pltches of 9.652 or 10.922 cm. In addltion to the
critical mass and geometry. data are presented on the thermal
heutron flux distributlons in thc central radlal plane, and on the

variation of void reactivity importance with radial position. These -

data explaln qualltatively sume of the reactlvity effects assoclated’
with the diffcrent vold spacings. (STAR) ’

17
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23715 (EUR-SIZG.I) MISURA DELLA COSTANTE DI MOLTI-
PLICAZIONE INFINITA DI RETICOLI A URANIO NATURALE E
GRAFITE NFEI.L'INSIEME CRITICO RB-1 CON IL METODO
DELLA REATTIVITA' NULLA. (Measurement of the fnflnite
Multlplication Constant of Natural Uranlum-Graphlte Lattices in
the RB-1 Critical Assembly by Means of the Zero Reactlvity

Methdd). Ghlllardottl, G, (Socleta Naztonale Metanodottl, Mllan
(Italy). Laboratori Reunitl Studl e Rlcerche). Oct. 1966. Con-
tract 038-64-3 TEGI, 212p, (In Italian), Dep, mn,

The development of the zero rcactlvity techhtque (PCTR) applied
to natural U/gralphne latttces and tts comparison with the suhstttu-
tton method arc descrtbed. The experiments were carried out in
the critfcal asscmbly RB-1 at the Montecuccolino lahoratory, Bolo-
gna. Two serjes of measurements werc conducted on two lattices
dtifertng only with rcgard to the fuel clcment. one consisting of a |
sulid 29.2 mm dia rod in & can. the other being a tube 30 mm to 50
mm OD; channel dia 70 mm square latticc pltch of 224 mm. These
fatticea were choscn from those tested in the Marius critical as-
sembly by the substilution method. Re¢'sults show that a conststent

., and complete experiniental procedure has been devised for mea-

suring the Ky of natural-U/graphite lattices by mcans of zero re-
actlvity method. The same applies to the procedure for analysis
of the experimental data. The error in (Ky— ) inherent in mea-
surement can in our opinlon be reduced to 2%. This limit was
reached In the 1ast experiment on lattices consisting of tubular
clements, Agrecment proved to be good wtth the results obtained
by the CEA in the critical asscmbly Marlus. (tr-auth)

35688 (A1:CL-2641) CANDU-ItLW EXPL{UMENTS IN Zi:1).
2, DART 1il. BUCKLING AND LOSS OF COOLANY EXi‘kid-
MENTS. Green, i 12,5 Kay, it. E; Coipitts, C. W. (Atennc
Energy of Canadu Lid., Chalk fllver (Oniurio)). Msy 1967,
44p. Dep, CFSTi, CAN $1.00,

Experiments have been pcrformed in simuluted CANDU- BL.W
Iatttces in ZED-2 (square urrays of 28-rod U0, clusicrs st s
spacing of 27.94 ¢cm) to determitne fa) the muteral buckiing of
1he lattice with $,0 or ulr us **coolants.'” and the flux perurba-
tton and reactivity efiects of removtog the Hy1) coulum from 50%
of thu fuel agsemiilivs in threc grometric arrabgements. ‘fte
buckilng for the it,0-cooled lattice was 1.156 4 0.0)s m™¢, und
for the air-cooled luttice 3.949 £ 0.039 m~2, Tiw juss of coolant
experiments tndicuted a significuntly sinailer increxse in reac-,

_tivity when alternate fuel sssemblics or aiternate roas of fuel

assemblies were volded than whon one-half of the lattice about
a dia was voidced. (aoth)
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38655 (AECL~2707) INTEGRAL NEUTRON SPECTRUM
MEASUREMENTS IN HEAVY WATER LATTICES AND A COM-
PARISON WITH THEORY, Green, R, E.} Kay, R, E,; Halsal],

M, J, {Atomtc Energy of Canada Ltd,, Chalk Rlver (Ontarlo)),
.;une 1967, 18p, (CONF-670707-16), Dep, CFSTI, CAN

1,00, .

From IAEA Symposium on Neutroh Thermalization and Reactor
Spectra, Anh Arbor, Mich, . :
Experiments have been performed In the ZEEP and ZED-2

critical facllitles at Chalk Rlver to obtaih Ihformation about the
ncutron spectrum In lattices of natural U fuel In heavy water
moderator. Studjes have been made 1n lattices containing clus-
ters of U, UO,, and UC having D,0, alr and organic liquids as
coolants, all at room temperature, and some cxperiments with
UO, fuel have Investigated, the cffect of changing the coolant tem- *
peraturc. Integrat neutroh spectrum measurements that were
madc In both the fuel and moderator regions of lattice cells by
actlvatlng foils comalnlng In, Mn, and Lu are described. The
relative *In/Mn and Lu/**Mn activity ratios have been com-
pared with calculated ratlos obtalned from IAMMER, a multl-
group, multireglon Integral trangport theory code, SOLO, a multi-
group, multireglon collislon prohiabllity code and MULTIGRO. a
muittgroup. two-region diffugsion theory emte. The rerivity rattos
have also beeh fnterpreted In terms of the Weateedt cptthermad
Index, r, and etfective neutron temperature, Ty, Fxpertment and
theory are compared far selected lattices to 1lustrate the effect
ujion the neutron spectrum of fuel materlal, cluster geomelry,
conlant compoaltion, and coolant temperature, (ruth)

14097 SPATIAL VARIATION OF THE FAST NEUTRON FLUX
IN CELLS OF SLIGHTLY ¥U-ENRICHED-URANIUM WATER-
MODERATED LATTICES. Hardy, J, Jr, (Westinghouse Elec~
tric Corp., Weat Mifflio, Pa,); Kleln, D.; Dannels, R. Nuol, Sci,
Eng., 36: 462-71(Dec, 1966),

The intra-cell structure of the fast heutron flux was meagured
In several TRX lattices with 3y (a,fIsslon) and Al (n,o) detectors.
The lattlces were light -water-moderated, with cylindrical, 0.387-
in.-dia fuel rods of slightly enriched U. The fuel rods were
arranged In hexugonal arrays, with }1,Q: U volume rattos of 1.0,
2.35, 4.02, and 8.t. Measured actlvation shapes and Integral fust
advantage factors were compared with calculated results obtaloed
with the MOCAZA Monte Carlo program. Agreement wis very
good. A one-group Monte Carlo calculation and a one-group
colllslon-probability niodel were found to perform well in com-

parlson with MOCAZ2A. (auth)

44944 (NI'~-16953) NLEUTRON DIFFUSION AND MUL'IS-
I'M.ICATJON IN REACTOR I.ATTICES, laroon, Muhammad.
itaflq (Imperlal Coll, of Sclence and Techmulogy. London (En-
gl:‘rhcgs'sNucleur flower Group), Sept, 1966, 378p. Dep. .

Nintron flux diatribution and huckling meaauremcents were made
an a functlon of fucl loading In a subcritical assembly. The mca-
surements were mode fn 8 square conflgyration, Control rod ef-
fizctlveness meraurements were also made. Resulls were corre-
late] on the basais of diffuslon theory. Values for ke 8nd B2 are
shoun a8 a lunction of number of fucl clements; reflector savings
are ptotted as a,function of reflector thickness. Analysls of control
rwd effeets is hraed oh super-cell calculations and the heteroge-
neous theory. (M.L.S.) .
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7895 (ORNL-TM~1566) CRITICALITY OF LATTICES

OF HEAT TRANSFER REACTOR FEXPERIMENT FUEL ELE-
MENTS, Johnson, E, B,; Reedy, R, K, Jr, (Oak Ridge Nutlona:
Lab,, Tenn.). July 20, 1966, Contract W-7405-eng-26, 14p,
Dep, mn, CFSTi $3,00 cy, $0,65 mn,

A sérles of experiments were completed to determine the critl-
cal parumelers of lattloes of 1I'TRE fucl elements, primarily In
geometries and environments of interest for transport, sturage,
and chemlcal dissolutlon. Arraya of these clements were madu

_critical with water and with dilute aqueous UO,(NO;); solution of
two concentrations (to slmulate dlssolver chvironments) as mod-
erator and reflector; one solution concentration was 3.97 ¢ of
235(J/1 and the other was 8.02 g/1. in some of thc slab lattices 1
water, sheets of cadmium were piaced between rows to serve as
a ncutron absorber as they might in a shipping contalner.. (auth) .

30259
FLUX ISOTOPE REACTOR FUEL ELEMENTS.
(Oak Ridge Natlonal Lab,, Tenn,), Mar, 20 1967,
10p. Dep, CFSTI.

Lattices of High Flux Iaotope Reactor (HFIR) fuel elements
were agsembled 1n order to deterrhine the critlcal spacing between

(ORNL-TM-1808) CRITICAL LATTICES OF HIGH
Johnson, E. B,
Contract

- elemcnts wheh modcrated and reflected by water. It was found that
.scven clements spaced 6.37 In. In a triangular pattern were critl-

cal when submerged. Seven outer annull In the same pattern were
eritical when separated 1.50 {n., and seven lnner annull were sub-
critical even when lh contact. (auth) .

38714 CRITICAL. LATTICES OF U(4.89) METAL RODS IN
WATER, Jalinann, E. C. (Nek Rtdge National Lah., Tean.),
Trans. Amar. Nuel, $c., 10: 190-1(dunr 1967).

From !3th Annaal Menting of lhe Amerlean Nuclear Society,
San Diegn, Calif., Junc 11-15, 1967, See CUNF-670602,

23709 (AECL-2651) LATTICE MEASUREMENTS WITH 7-
ROD CLUSTERS OF NATURAL URANIUM CARBIDE IN HEAVY t
WATER MODERATOR. PART 1l. NEUTRON SPECTRUM PA-
RAMETERS IN A LATTICE CELL, Kay, R, E.; Green, R. E,
(Atomlc Energy of Canada Ltd,, Chalk River {Ontario))., Dec,
1966, 46p, Dep, mn, CFST1$3,00 cy, $0.65 mn, AECL $1,00,

. Experlments have been'performed in the ZED-2 critical faellity
to determine In —Mn and Lu —Mn activity ratlos at various positions
in the central coll of 1atlices of seven rod clusters of UC In heavy
water moderator, The measurements were made in square Iattices
at scveral pitches using different coulant materials. The actlvity
rativs have been Interpreted in terms of the Wostcott eplthermal
Ilndex r. and effective heutron temperature T, , and compared with
values predicted hy the Chalk Rtver lattice recipe coda LATREP,
(anth)

5833 (HW -51937) DLUTOMUM METAL DISSOLI LN,
DART 11, Ketzlach, No  (Gencerad Electnie Co,, fachland,

Wash, - Hanford Atomlc Products Operatloh)" Au "1987.
." Aug, 14, 1957,
Contracl AT(45-1)-1350, 8p, Dep, mn, CFSTI s:'z.oo'cy.

A study-was made of the tuclear safety involved in the disso-
lutton. of plutonium melal. The study Indicated that the minimum
critical mass of a plutonium metal - plutonlum solution system
may be no less than that for the plutonium meial - waler system
or homogencous golutlon system, whichever 1s smaller. The
enriched uranium metal - uranlum solution system was also
studied. Expgrlments are suggested to verify the results. (A.C.G,)
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35702 (BNWL-CC~1205) PRELIMINARY CALCULATIONS
*FOR H,;0-MODERATED LATTICES OF UO;~4 WT. PERCENT
PuO, FUEL RODS. Kobayashi, S.; Uotlnen, V. O. (Battelle-
Northwest. ittchland, Wash. Pactfic Northwest Lab.). May L7,
1967. Contract AT ($#5-1)-1830, 32p. Dep. .CFSTI.

Physics calculattons, preliminary to experiments, for deter-
mioing cell-averaged lattice constants are presented. Calcula-
tlons were mude for 7.65 wt % and 23.5 wt % 2Py Iattioes for
three geometries. All parameters are tabulatcd. Cell-averaged
macroscopic cruss sections are shown as a functton of luttice
spacthg. Numerical descriptions are given for each of the 2¥py
cores. The calculated thermal neutron energy spectrum t8 shown.
(M.L.S.) '

40351 L. XPERIMENTAL STUDY OF INTERACTION IN AR-
RAY OF Fisst],F SPHFRES. Kuvshinov, M. 1.; Stsiborskl], B. D,
At, Frnerg, (USSHR), 22: 312-13(Apr. 1867). (in Russian).

The angnlar distributlon of neutrons emcrging from a sphere of
Oraitov-10 (metallic uranhium cohtaintng 907% 3%U) and the critical
mass of two intcracting sphores of Oralloy-90 were measured.
The foliowing rssemhlies were Investigated: a solid aphere 13.5
cm in dia without a refiector; a golid sphere 15.1 cm in dia wtth-
out a reftcctor; a solid sphere 16.7 ¢cm in dia without reflector; a
sprere 18.3 cm tn dia with a hole 6.3 cm In dla In the center with-
out a reflectar; and a sphere 16.7 cm in dla with a hole 2.8 cm In
dia in the ccenter surrounded with an aluminum shell 30 cm in dia.
A Po ncutron source was placed outslde the sphere at a distance L
from the center of the sphtre at varlous angles hetween the neu-
tron detcctor and the sphere. The neutroh multiplving coefficlent
and the average cosine of the angular neutron distributlon were de-
termtned. A neutron source In the center of onc sphere. and the
other sphere were rigidly fixed at ;; dlstance L. By measuring the
neutron flux from such a system and extrapolating the data to the
critical aiate, 1t was found that the critical disiance L was equal-to
13.3 cm and §, = 25 cm described above. (TTT)

38672 (WCAP-3726-1) I1'u0,-UQ, FUELLED CRITICAL EX-
PERIMENTS. l.ecamer, R. D,; Orr. W. L.,; Stover. R, L..; Taylor,
E. G.; Tobin, J, I'.: Vukmlr. A, (Westinghouse Flectrie Corp.,
Plttshurgh, Pa. Atomic llower Dlv,). Jaly 1987, Cuntract AT-
(30-1)-3726, 129%0. Dep, CFSTIL

A rerles of critlecal experiments using mixed-oxide tPuQ; ~-UQ,)
plutonhen fncla was carried out at the Westlaghouse Reactor Fval-
uation Center (WREC). Two plutonium fuels with a variaiion in
the 249D 1sotopic content and one low enrichment uraniom fuel
were uescd i an experimental program which Incinded hackling.
redctivity, and power distributlon measuremcnts. Buckling mea-
surements were ihade In five clean lattices with the 8'% 2%Pu fuel
and two ~lean laltices with the 24% 24°Pu fuel. With the 8% #°Pu
fitel, burkling measurements were made tn two latticces at two dif-
ferent boron concentrations. The reactivity worths of voids, water
holes, and control rods In different test arrays were determined
in single and mnltl-reglon cores. Water hole and water slot power
peaking effects were measured In clean and borated cores. Power
distributlon measuremcnts were made I cores contalning con-
centric regions of the diffrrent fuels, multi-region slab cores. and
In cores containlng Interspersed fuels. (auth)

38720 INTERACTING ARRAYS OF CONTAINERS WITH
27« SOLUTION, Lloyd, R. C.; Clayton, E. D, (Battelle-
Pacific Northwest Lab,, Richland, Wash,). Trans, Amer, Nucl,
Soc,, 10: 188-9(June 1967). '

From 13th Annual Meeting of tbe American Nuclear Soclety,
San Dlego, Calif.. June 11-15, 1967, See CONF-670602,
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38725 ANALYSIS OF CRlTICAL—FUEL—SOLUT[ON REAC-
TORS CONTAINING ARRAY3 OF VOID TUBES, Mayo, Wendell
(Lewls Rescarch Center, Cleveland), Ttrans, Amer, Nucl, Soc,,
10: 232(Juhe 1967),

From 13th Annual Mecting of the Amerlcan Nuclear Soclety, |
San Diego, Calif., dane 11 -15, 1967, Sec CNONF-GT0602,

2879 FEW GROUP DIFFUSION CALCULATIONS OF A
LIGHT WATER MODERATED LATTICE, Milzuta, Hiroshi;
Makino, Kakujl, J, Nucl, Scl, Technol, (Tokyo), 3: 309-19
(Aug, 1966),

An analysis was made of a light water modcrated lattice based
on few group diffuslon calculations. The lattice under Invi-siiga-
tion consisicd of 468 fuel rods In a square lattice arranged in a
cylindrical core of 22.46 ¢m effuctlve radius and 127.2 ¢cm core
htight, with a water to fuel volume ratlo of 2.918 ‘I'he fucl was
2.02% cnriched UO,, clad in 0.8 mm thick Al tube, The theurceti-
cally calculated values for thermal, epithermal and fust neutron
flux distributlons, as well as the cffective multiplication constant
A of the lattice, were comparcd with experimentul duta. After de-
tailed analysis of the prublems encountercd in the conrse of the
study the value of 0.9935 was determtned for A. Unecrtutnty tn the
rclear duta for fast ncutrons would annear to consiitute the
rpreatest factor of error In A. The disercpanrits hetween the eal-
enlaled and experiinental activation distrthutions of the thermal,
epithermal and fast neutrons amount tn ahaut 26, Ift, and 1574,
resjuectively, in the reflector region adjotning the eore. The fact
that these discrepancica cannat he removesrd by muittgronp P,
calculatlons wouid polint taward insuffleiency of the diffusion or

- Py calculation In this reglon. (auth)

24419 (UCRL~$50175) SUMMARY REPORT OF CRITICAL
EXPERIMENTS PLUTONIUM ARRAY STUDIES, PHASE I, Mor-
toa {1, J, R,; Pterce, G, A,; Gardner, L. L,; Ball, C, J, (Cali-
fornia Univ,, Livermore, Lawrence Radiation Lab,), Dec, 22,
1966. Contract W-7405-eng-48, 56p, Dep, mn, CFSTI $3,00
cy, $0.65 mn, L]

A series of small-scale 3-dimensional arrays of 3-kg cylindri-

. cal o-plutonlum billets was studied. The parameter measured was

the surface-to-surface spacing of the billets at the critical condl-

; tion. The following systems were studied: 23 (2 x 2 x 2) arrays

bare, reflected and moderated; 2 x 2 arrays of 6-kg pairs bare and
moderated; 3% arrays bare and reflected; and 3% arrays containing
several perturbations. Multiplication measurements are also re-
ported for an extensive group of Irrcgular arrays. which were
relcvant to the opcerational safety of the program. (auth)
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30245 (AECL-~2693) DETERMINATION OF LATTICE
PARAMETERS USING A FEW RODS, Okazaki, A,; Cralg,

D. S, (Atomic Energy of Canada Ltd,, Chalk Rlver (Ontarlo)),
Mar, 1967, 83p, Dep. CFSTI, CAN $2,00,

A study has been made to determine whether lattice parameters
of natural U, heavy water-moderated lattlces c:on he obtalned using
a8 few as seven test fuel rods placed at tln: center of a driver or
refercnce lattice of known properttes. Up to scveh test rods were
sulistituted successlvely for reference rods and the coritical helght

changes measured. Mensurements were made for fuel clusters of -

natural UO, and U mctal with D,0, He and organlc (HB-40) cool-
ants, tn 18 and 22 cm trilangular pitch latttces. A two-group
hcterogencous reactor calculation program (MICRETE) was used
to determine the buckllngs of the test rod lattlces from the critical
helght changes. For D;O-cooled rods the valucs are In good ngree-
ment with thuse obtalned by conventlonal flux mapping In lattices
containing a large number of test rods, even for buckling differ~

ences of 6 m™? between test and reference lattices, The ugreement,

1s worse for He and 11B-40 cooled rods. Measurements were made
of the ncutron flux distribution, Westcott spectrum paramecters r
and T, Initlal converslon ratlo, and fast flgslon ratlo uslhg seven
test rods and In gencral the results are In agreement with those
made in lattlces contalning a large humber of rods, (auth) .

15791 DETERMINATION OF LATTICE PARAMETERS OF
D,0-MODERATED SYSTEMS FROM PULSED AND STATIC NEU-
TRON MEASUREMENTS. Parkinson.T. F.; Diaz, N, J,; Perez,
R. B, (Unlv, of Florida, Gainsville), Nucl. Energ,, 263-70
(Nov.-Doo, 19686),

Expertments are descrlbed in which both the heutron dle-away
method and the statlo exponential method have been applied to &

¢ varlety of natural-U, DyO-moderated Iattloes. Three different fuel
auscmblles were used and data were obtalned In both bare and ,
side reflected systems. From the measured decay constants, k .
the Infinlte reproductlon constant, and B, the materlal buckling,
were evaluated., Theoretlcal atudles were made of the multlgroup,

. multiregion suberitical and ths experimental decay constanis tor
‘both bare and reflected systems agreed well with a two-reglun,
two-group model. From the comblned pulsed and statlc experl-
ments, the disperslon law for multiplylng medla was de,lved.
(auth)

14061  (AE-254) BUCKLING MEASUREMENTS UP T0 250
DEG C ON LATTICES OF AGESTA CLUSTERS AND ON D;,O .
ALONE IN 1)k PitESSURIZED EXPONENTIAL ASSEMBLY TZ.
Persson, R.; Andersson, A, J, W,; Wikilahl, C.-I, (Aktteioiaget
Ahmicaergl, Stockholm (Sweden)), Nov, 1966, 58p, Dep, hin,
Buckitag determinations by nn-ans of flux mapping were per-

forined In T2 up to 250 € on two lattices of Agesta fuel ngsemblles |
la Dy12 and oh DO slone. Most of 1he flux mensurements were
made with fissioh counters I pressure thimbles, The purturha-
tlona causwd by the thinbles were studied expurimentally in varl-
ous waya and conparwt with twu-group dlifusion-theory calcula-
tions. In one of the latttcea the cffectlveness of a control rod
(AgInCd) was also Investigated. The results of the diffuslon length
experiments Indicated some systematic error of the order of 0.16-
0.10 m~? in the bucklings measured, though the temperature de-
pendence should be well established. The bueklings of the two
lattices studled (aquare pltches 24 and 27 cm) were found to be
leas aensitilve to temperature than theovetical calculations predict,
the temperature coefficient belng moro than 104 amaller. The
buckling changes from 20 to 250°C were about ~2.4 and ~1.8 m™,
respectively, for the two lattices. During part of the experimental
period about 30% unexplalned excess absorption occurred in the
heavy water. (auth) . .

1
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38666 (NP-16873) EXPERIMENTAL AND THEORETIC AL

STUDIES OF MATERIAL BUCKILING AND DIF¥USION COE FFi-
CIENTS IN SINGLf:- AND MULTI-REGION NUCLEAR REACTOR

LATTICES, Jlersson, Rolf (Chalmers Tekniska llogskola,
Goteborg (Sweden)), 1966, 15p, Dep,
Thesls, :

An Interpretation 1s glven to the varlous hmds of buckling mea-
surementa performed In heavy water modurated exponential and
critlcal facllities. Problems connected with boundary translents,

- anisotropy, and heterogenelty are discussed. The experiments
* adapt to the onu-group and two-group models; single-reglon cores
regarding higher harmonics, spectral transients, and hetervgenelty
cffects In flux distfibutions; mulit-reglon corrs regarding differ-
ences In diffuslon coefflcients, spectral transients tictween re-
glons, and buckling equivalence of control rods. Indlvidual analytl-
.cal abstracts of preprints appear I Nuclear Sclence Abstracts as
NSA 11: 2139; NSA 16: [576G; NSA 16: 29993; NSA 18: 33035;
NSA 19: 17200; NSA 20; 40377; NSA 21: 5677; NSA 21 14061; and
Preprint No. V, which 1a going to he putelished in a revised form
In Nuklronik and wlll tic ahstracted when 1l 2ppears lo puhlie,
Sweden) '

8101 ORGANIC-COOLED HEAVY-WATER-MODERATED
23y-FUELED LATTICE EXPERIMENTS, Price, G, A,; Windsor,
H.; Tunney, W,; Hellstrand, E. (Brookhaven National Lab,, Upton,
N, Y.). Trans. Amer. Nucl. Soc,, 9; 518-19(Oct,~ Nov, 1966),

19457 (BNL-50012) ORGANIC-COOLED, HEAVY WATER-
MODERATED, U FUELED LATTICE EXPERIMENTS, Price,
G. A,; Windeor, H. H,; Tunney, W, J.; Hellstrand, E, (Brook-
haven Natlonal Lab,, Upton, N, Y.), Aug, 25, 1966, Contract
AT(30-2)-Gen-16, 38p, Dep, mn, CFSTI $3.00 cy. $0,65 mn,
Materlal neutron bucklings and thermal flux activation rates
were measured for four lattices containing 23U and ThO; with B0
moderation. Accuracy of the buckling measurements Is essentially
Iimited by the short fuel length and the small number of clustered
fuel elements. The METHUSELAH calculations underestimate the
flux depresslon in the clustered elements by quite a large factor
However, the effect on reactlvity 1s relatively small because of
compensating absorption In the stalnless steel canister. METHU-
SELAH overestimates the huckling with & corresponding overesti-

* mate in k.. There 18 a need for Improvement in the reactor cal-

culations, although the source of error {s not obvlous. '(auth) )

38459 (BNL~50035) URANIUM-WATER LATTICE COMPI-
LATION, PART I, BNL EXPONENTIAL ASSEMBLIES, Price,
Glenn A, (Brookhaven Natlonal Lab,, Upton, N, Y,), Deo, 30,
1966, 279p, Dep, CFSTI,

The Brookhaven National Laboratory exponentlal experiments
with the lattice specificatlons are recorded for the further devel-
opment of theoretical models and neutron cross sectlon Ilbrarles
necessary for the design of power reactors. The experiment to
determine cadmium ratios Is described. An appendix summa-
rlzes some of the py measurements. Measurements of the ther-
mal disadvantage factor {PY are accompllished by Irradiating small
Dy foils in a fucl rod and in water. This technique is explalned In
an appendix. A flssion catcher technique la used to measure the
fast-to-thermal fIsslon ratlo, 63). Two technlques for measuzing
materlal buckling In exponentlal assemblies are described. A
bibllography of 100 references 1s {ncluded. (J.C,W.)
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. .
8100 ANALYSIS OF 7- AND 19-ROD UO, CLUSTER EXPERI-
MENTS WITH THE HAMMER CODE. Risti, 1. A. (Cumbwﬂon
Engineering, Inc., Windsor, Conn,).  Trahs. Amer. Nuel, Soc.,
517-18(Uct. ~ Nov, 1966). \

12241 CRITICAL DIMi NSIONS OF WATER-REFLECTED
SYST'EMS CONTAINING RU {L0-2r. Ruticdge, G, B.; Lubbe,
F. A.: I'rice, C. H.  (Westtnghuuse Fleetric tlorp,, Idaho Falls,
lauhe).  Nuet, Agqil,, 2 4ol -TfDeo, 196%).
taleulatod Gietues of thn: extrapalutton aisranca fur water -
sreflictea -0 80 {10 Zr irenary gystems are jo csebtet Plng
extrage.tann.a, ‘!lhl.ul(.'\', togettier with previausly putifished erittcal
fucklimy data, germits thaleterminatlon of erttical dinnmsions
for uil prssitie compas«tions at thts system. Lamteil data were
previously avaijahle for the extrapolation dislance for the 23U~
11,0 binary system, and no data existed for the ternary sysiem,
A quantitative determination of the extrapoiation distancyr was
achleved utllizing, In a uhigue mioner, nuclear todes de vt.[uped
for reactor design purpases. Accuracy of the results was can-
firmed at caymsifions foor which experimental data ure available.
The eatrapolation istance was found ta he essehinally imiependent.
ol the shapie af the system fut strangly dependent upon compost-
tion. A siaghe diageam that presents eritlenl tiuckling and extrapo-
fation distunce as a fuhction of cnmpositiem was developed. With
this diagrmn it is possitile to deterdine critical dimensions for
a given shape ami compositean and optimum cohdltions for criti-
callty. As an impartant practical eximple, the mtnimum critical
limits for optimally watirr-mogderated cylindrical arrays of 2%y —
Zr fuel clecments are prescented as a function of fuct-element lenglh
and composition  (auth)

40688 MEASUREMENT OF MATERIAL BUCKLING IN VAR-
10US SUBCRITICAL ARRANGEMENTS OF NATURAL URANIUM
AND LIGHT WATER. Schade. Dieihard (Technische Hoch-
schnle, Darmstadt, Ger.). Nukleonik, 10: 54-8(July 1967). (lo
German).

Material huckling was measured in 10 subcritical arrangements,
The fuel elements consisted of metallic natural U rods 2 cm
dtameter: the moderator was light water. Flve of the investigated
arrangemenis were crossed grids, which formed a Cartesjan
coordihate system by superposition of three parallel grtds In the
three axial directions. the rematning grids werc formed by
parallel rods In the moderator. The crossed grids yielded a
smaller maxilmum materlal buckling thay the parallel grids. The
results tndicated that material buckling can be Increased by use
of a smaller rod radius. Calculation of materlal buckling In the
tnvestigated parallel grids by methods used for interpretatton of
light enriched U-water reactors gave a satiafactory agreement
with experimental values. (tr-auth)
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29831 (MIT-2344-08) THE MEASUREMLNT OF REACTOR
PARAMETERS IN SLIGHTLY ENRICHED URANIUM, HEAVY
WATER MODERATED MINIATURE LATTICES. Sefchovich, E.§
Kaplan, I,; Thompson, T. J. (Massachusetts Inst. of Tech,,
Camibridge, Dept, of Nuclear Engineering), Oct, 1966, Con-
tract AT(30-1)-2344, 204p, (MITNE-76), Dep, CFSTI.

Reactor physics parameters were measured in six heavy-water
lattices which were minlature versions of Iattices idvestigated ex-
tensively In the exponcntlal assembly at M.LT. The lattices con-
sisted of 0.25-inch-diameter rods In two 2¥U concentrations, 1143

" and 1.027%, and three spacings, 1.25, 1,75, and 2.50 in. The follow-

ing quantities were measured in eac.h lattice: the ratio of epicad-

‘mlum to subcadmium capture rates in 3% (pyg): the ratlo of epl-
cadmium to subcadmium fissioh rates In 235U (6,¢); the ratte of the

total capture rate in 2% to the total fission rate in 23%U (C*t; the
U fission ratlo (8,9); the intracellular distriliution of the

radial actlvity distrlhutlons of barc and cadmlum-covered gold
foils. Correctlons derived from theoury had to be applicd to account
for the presence of sourcc neutrons and boundury cffccts. The ape-
diffuslon model dcveloped by f'cak wus Improved and corrections
were obtained to extrapolate the miniature lattice data to cxpoacn-=

* tial, crillcal, ahd infinlle assemblles. To test the validity of the

extrapolation methods, the results obtained by extrapolating tho
minfature lattice duta to exponential assemblics were compared

" with the results of incasurcments made in the exponentlal assembly

at M.ILT. The extrapolated and nwasored results agreed generally
within the expcerimeantal crror. It is shown that to extrapotate the

«values of pas. 035. and C* measured in the minlature lattice to
. larger assemiilics, it 18 only heeessury to describe theoretically

the measured spatial distribution of the cadmium ratio of gold.
The experimental deternfnation of the matertal buckling in inini-
ature lattices was investigated. it 1s apparent that the Incluslon of
transport effccts may be hecessary. first, to define the inaterlal
buckling and, second, to obtain its value. The correction fuciors

for pag. 835, and C* were shown to depend onh k, 8o that k, vinhot

be dctermined dircetly fromn measurements in the miniature lut-
tice. An lteratlve proccdure was developed to deterenine b, which

. converges rapidly and, for the lattices investigated, led to results

that were in agrecment with the valucs of k, vhitained from mea-
surcments in the exponential ussembly at M.LT. (auth)

38717 MEASUREMENT OF REACTOR PARAMETRS IN
SLIGHTLY ENRICUED URANIUM, HEAVY-WATER-MODt.RATED
MINIATURL: LATTICt:S, Sefchovich, F.; Kaplan, I,; Thampson,
T.J. (Maasachuaetts inst, of Tech,, Cambridge). Trans, Amer.
Nucl, Soc., 10: 194-5(June 1967),

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Calif,, June 11-15, 1967, See CONF-G'IOGOZ.

‘MEASURLIMENTS AND ANALYSES NF SOMt, 233010~
Srhil, Bal Hals
Windsor, If. H,; Tunpey, W. &, (3rnokhaven Neitennl Late,,
tiptan, N. Y.). Trahs. Amer, Nucl, Soc., [0: fti-4ttame F967),

FFram 13th Annnal Mecting of the Amerlcan Naclear ~intety,
‘San Diegn, Calif,, June 11-15, 1967. See CON F-670602,

38716
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38648 (ORNL-CDC-1) CRITICALITY OF LARGE SYSTEMS
OF SUBCRITICAL U(93) COMPONENTS, Thomas,J. T, (Oak
Rlidge Natlonal Lab,, Tenn,). Aug. 1967, Contract W-7405-
eng-26, 37p, Dep, CFSTI,

Methods for estimattng the humber of components required for
criticallty of unreflected and paraffin reflected systems of sub-
critical units are described. A neutroh nonleakage fraction pa-
rameter 18 deflned and leads to a correlation confirmed to within
57 of the nuniber of units by comparison with experimental data
for three dimenslonal cuboldal arrays. A denslty ahalogue repre-
gentatlon of the arrays 18 readlly derivable and i8 shown to ap-
proximate the results from the above method, but I8 less precise,
Factors by which the humber of units in an unreflected critical
array 18 reduced by adding a paraffin reflector are found to range
from about six to grcater than 30 depending on the materlal and
on the average uranium denslty considered. The methods are
supported by Monte Carlo calculatlons demonstrated to be re-
llable by coniparison with the results of criticai experiments.
(auth)

30138 (GA-7934) LATTICE PHYSICS STUDIES, Quarterly
Progress Rcport for the Perlod Ending March 31, 1967, Trimble,
G. D,; Gozanl, T,: Nelll, J, M,; Orphan, V,; Preskitt, C, A, (Gen-
eral Dynamlcs Corp,, Sah Dlego, Callf, General Atomic Div,),
Apr, 11, 1967, Contract AT(04-3)-167, 85p, (EURAEC-1840),
Dep, CFSTI,

Work Performed under Unlted States-Euratom Jolat Research
and Development Program, ' :

A facllity for measurcment of heutron spectra in tightly packed
latttces was performance-tested. Foll actlvation analyses and
time-of-flight spectral measurcmenis were made in erblum ni-
trate. k. and dleaway time for the first expertmental lattice was
calculated. Tho possible use of a pressure vessel for elevated
temperature measurements’was evaluated, (M.L.S.)

38722 EXPERIMENTS AND CALCULATIONS FOI{ H,O-
MODERATED ASSEMBLIES CONTAINING UOGy~2 WT PERCENT
PuO, FUEL RODS, Uotinen, V, O,; Willlams, L, D, (Battelle-
Paclfic Northwest Lab,, Richland, Wash,), Trahs, Amer, Nucl,
S00., 10; 186-7(June 1967),

From 13th Annual Meeting of the American Nuclear Soclety,
San Dlego, Callf,, June 11-15, 1967, See CONF-670602,

30257  (MLM-1395) NEUTRON MULTIPLICATION EXPER~
iIMENT WITH ¥Pu DIOXIDE DOUBLE SEALED IN CALORIMETER
PRESSURF. CONTAINERS, Wolfe, R, A.; Edling, D. A.; Glessing,
D, F,; Kahle, I, B,; Stubhins, W, F, (Mound Lab,, Mlamlisburg,
(C)hlo). Jan, 9, 1967, Contract AT(33-1)-Gen-53, 16p, Dep, .
FSTI. .

Tho peutroh multipllcation of high isotoplc analysls PuO, aa-
scmbled in various planar arrays In both water and air medila
wag dctecrinined. The lgotoplc distribution of the Pu was approxi-
mately 80% 2%y, 16% 33'Pu, 3% #°Pu, and 1% 24'Pu, Twenty-one .
double-scaled calorimeter pressure cohtainers, each coatalning
approxlmatcly 130 grams of the ?*®Pu lsotope, were assembled

“In three planar arrays consfsting of 3-1n., I-In., and Y;4-in. edge-
to-cdge spacing. No significant heutron multiplication was de-
tectable in the fully assembléd 1-In. planar array In the water
medlum or In the 3-In. planar array In the alr medlum. A low
multiplying reglon (M & 1,0265) did exlst In the ¥ ,-In. planar
array but was not large enough to be used In rellably extrap-
olating to the critical mass of ¥¥*Pu. (auth)
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30334 SUB-CRITICAL MEASUREMENTS OF BUCKLING
ANi1 MIGRATION ARFA USING SPONTANEOUS FISSION AS THE
PRIMARY NEUWIRON SOURCE. Ahmad, M Harrls, M. J. (Uaiv.
of Manchesler, Fng.). J. l'hys., D, I: 645-51(May 19G8). N
Uslng spontaneous flssion as the sole primary neutron source,
meaguremchts were made of tho lattlce conatants of a sub-critical
assembly fuelled with natural uranlum rods of 1.2 In. dlamotcr and
moderated by water (V,,/V, = 1.43). The experimental procodure
1s described and a simple two-group ahalysls 1s developed for In-
terpreting the measuremcnts. The thermal neutron fluxes were
low, being of ths order of 25 ncutrons/cm? s; nevertheless the
buckling was determlned as ~(6.80 £ 0.42) 104 cm~2, a value In
good agreement with that obtalhed from conventlonal exponentlal
experiments. (auth) '

50831 FEXPERIMENTAL REACTOR RB-1. CALIBRATION
AND MFASIUREMENT OF K FOR' A NATURAL URANIUM LAT.
TICE MODERATED BY GRAPHITE. Alello, P.; Azzoni, D.;
Casall, F.; (and others) (CNEN, Bologna). pp 341-60 of Flaica
del Reattore. Rome, Consiglio Nazlonale delle Rlcerche, 1966,
(In Italian).

¥rom Conference oh Physlcs of Reactors, Milan, See CONF.
469, ° .

Reactlvity measurements in RB-1 using the supcrcritical perid
incthod are dcscribed; callbration of tho control rods and control
systcm 18 dlscussed. Ncutron flux mcasurements using activatios
detectors 18 described. Measurcment of Infinltc neutron multiplle
catlon 18 summarized; data are tahulated, (M.L.S.)



1968

35641 VARIATION'OF k-Inf WITH COOLANT DENSITY FOR
A PLUTONIUM-FUELLED STEAM-COOLED FAST REACTOR
LATTICE. COMPARISON OF EXPERIMENT WITH PREDICTION,
Arnold, M, J.; Fox, W, N.; George, C. F.; Richmond, R, (United
Kingdom Atomic Energy Authority, Winfrith, Eng.). pp 429-50
of FPast Reactor Physics, Vol, II. Vienna, International Atomic
Energy Agency, 1968, :

From Symposlum on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. See STI/PUB-165(Vol,2);
CONF-671043—(Vol.2), ’

The design of a steam-cooled fast rcactor with satisfactory
safcty and control characteristics and an acceptable breeding
performance requires an accuratc knowledge of the neutron tial-
ance and tts variatton with coolant denslty. When an asgegsment
of such a svatem was undertaken the baslc nuclcar data available
for use in the Iattice calculation was of insufficlent accuracy and
little integral information on lattlces of the required compos:tion
was avallable. A program of experimental measurcments of the
ncutron halance and tts variation with coolant derstty in fattices
of this type waa therefore undertaken. Measurements of important
ncutron reaction rates and of k-infinity were carricd out in the
reactor DINPLE at A.E.E., Winfrith, in a gmall ccntral fust re-
actor zonc driven critical hy a surrounding thcrmal reactor zone.
This system produced at its conter the correct fast spectrum
while retjuiring only 50 kg of Pu In the central fast test zone.
Three lattices were studled in which appropriate polypropylene
plates were inserted In a regular array to simulate the flooded
condition, and thc operating conditlon (0.1 g/cm?® equivalent steam

.denslty): the voided condition waa studied by removing the plates.
in all three iatifeer atudied, the most tmportant reactton rates
thNaeneing the contant eocificient nf k- infthtty were ftssion in
i, captare tn "'t and to a lesser esterd captnee in *Pu, Por-
tlmlar atteation wae therefere paid to the direet measuremenl of
theae qnantittes whteh, totieiker with other relatively nnimportant
ftaston ratea, arcrnted fur RO to 90975, «f the Udal lritice alirorp-
ttere, I one 1a17dee these mearnremienta were auppleineniest hy a
direct meararement of k-tnftnutty to precide a ehieek on the eateu-
lattn oo anmneasnred reactiag ratea  fauth)

30338 ZERO-REACTIVITY METHOD IN NItCLEAR PARAM-
ETER FVALUATION OF HEAVY-WATER POWER REACTORS.
Baceolini, A,; Casali, F.; Casini, G.: Glacobbl, V.; Hage, W.;
Rustichelii, F,; Sturm, B. (CNFN, Bologna. EURATOM, Ispra,
Italy). pp 643-53 of Heavy-Water Power Reactors. Vienna,
Internattonal Atomic Energy Agcncy, 1968,

From Symposium on Heavy-Water Power Reactors, Vienna,
Austria; See STI/PUB-163; CONF-670917.

A series of k, mcasurementa by the zero- reactivity method and
by dctalled paramcter determinations has beeh carried oul jointly
by CNEN and EURATOM at lhe RB-1 reactor of Montecuccollno

(Bologna), Italy. The alm of the experiments was to supply data for .

.the development of the ORGE L-type reactnn, to investigate the
feasibility of the zero-reactivity method and to test the the reli-
ahiiity of the nuclcar cotés used. The experimental siata were com-
pared with the same quantities inferred from theoretical cvalua-
tions and with the results of substitution measurcments performed
at the ECO critical facllity of Ispra. The fuel elcments used were
19-rod uranium metal 4nd 7- rod urantum carblde clusters. or-
ganlc cooled. From the cxperimental and theoretical analysis it
appeared that the results from the zero-reactlvity method were
conalstent with the results obtalned by the othcr experimental
techniques and the thegretical calculations. It 18 to be outlined
that, in the zero-reactivity cxperiments, the buffer region was
constitntrd by ohly 8 ORGEL elements which represents an at-
trartive »conumical advantage compared with other technlques.
Morcaver, 1t secms that when small changes in the test elements
are {nvalved, the meaaurement can be performed leaving the
sam« huffer region without serlously affecting the accuracy of

the results, (auth)
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25008 DEVELOPMENT OF PLUTONIUM FUELS AND STUD- '
1IES OF PLUTONIUM RECYCLING IN LIGHT WATER REACTORS, "
Bairlot, H, (Belgo Nucleaire, Brussels); Debrue, J,; de Waegh
Fy; Fossou] E,; Motte, F,; Vanden Bemden, E.; Van Lierde, W,
Pp 335-78 of Development of Light Water Reactors In the Com-
munity, Brussels, Euratom, 1967, (In French),

See EUR-3561; CONF-661 134.

Use of plutonium recycle In thermal water-cooled power reac-
tors, is diacussed. cconomics are congidered. The development
of the fuel 18 outllned: fabricatlon. nondestructive testing and
radiation teating are discussed. Thermal studies and ncutronics
calculational methods are described. Criticality studies using
plutonium fuel elements in the VENUS critleal asscmbly, fisslon
ratio meagurements. and neutroh spectra determinations are

outlined. All data are tabulated. 35 referchces. (M.L.S.}

63454 (BNWL-828) PLUTONIUM UTILIZATION PRO- :
GRAM. Technical Activitles Quarterly Report, March-May 1968,
(Battelle-Northwest, Richland, Wash, Paciflc Northwest Lab,),
Sept 1968, 67p, Dep. CFSTI.

CRITICALITY STUDIES— measurements of critical humhcr of
aluminum-—plutoniuin fuel rods in water modcrator, cffcct of
lattice pitch and boron concentration on; microscopic lattice
parameter incasurements on water-moderated plutonium ox-
lde (Pu0,) ~uranlum oxide (UG,) rods; measurements of boron
worth and concentration for cold and xenon-free PRTR Batch
Core .

NEUTRONS —capture-to-fiaslon ratio measurements in plu-
toniinm «239; mattipiteation factar detecataation in water-
maderaled plntzaimn oxie fPu0,) -mranlum oxtde (UQ,)
lritici:s; resenance eaecape probatilllty determination for
urantam-23R

33 LUAbUnlMLNTSUN[AFPmeOPUO.hn!ﬂnb

. CLUa1rERS IN D0 WITHT D,0, AIR 'AND OLIGANIC COOLANTS,

Bautnunn, N. K.: Pellartn, D, J.; Olson, R, 1..; O'Nuilf, G, ¥,
(K. 1, duPout e Ninhours und Co.. Atken, S, C.).
Amner, Nucl, Soie,, L 254-5fJume 1968).

From I4th Annuai Marrting of the Amertenn Nuclenr Sy,
Turonto.  Sire CONIF-650601,

'l'r.ms.

48727 (RNWL~834) TUBULAR FUEL ELEMENT WITH IN-
TEGRAL TARGET: PCTR EXPERIMENT, Bennett, R. A.; Naw-
man, D. F.; Vaughn, A, D,; Davenport, L. C.; Robertson, D, E.;
Bennctt, C. L. fBattelle-Northwest, Richland, Wash, Pacific
Northwest Lab,), June 1, 1968, Contract AT(45-1)-1830,

72p. Dep, CFSTI.

Two tubular fuel elcments with lntegral target lattices have
heeh incestigated in the Physical Constants Test Reactor (PCTR).
Multtplication conslants, nentron utilization ratios, fast fission
factors, and initirl converslon ratios have been Inferred from
null reactivity experiments and measurements of spatial distri-
huttons of ncutron reactlon rates. Both wet ahd dry experiments
were carried out In a three-by-three array of lattice cells 37.5"
fong placed In the cavity of the PCTR. (11 refcrences) (auth)
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50815
CALCULATIONS FOR ORGANIC LATTICES,
S.; Martinelll, R.; Orestano, F. V,; Santandrea, E, (CNEN,
Rome). pp 485-92 of Fisica del Reattore. Rome, Consiglio
Nazlonale delle Rlcerche, 1966. (In Itallan),

From Conference on Physics of Reactots, Mllan.
469,

The core for ROSPO ls described; nomlna.l dimenslons are glven.
Methods for calculating nuclear constants and reactlvity for or-
ganic moderated lattices are described. Reactlvity measurements
are summarlscd: measured and calculated values are compared
graphically. (M.L.8.}

COMPARISON OF CRITICAL EXPERIMENTS WITH

See CONF=

50814 THEORETICAL ANALYSIS OF CRITICAL MEASURE-
MENTS IN A NATURAL URANIUM METAL-HEAVY WATER
LATTICE. Bonaluml, Riccardo; Zorzoll, Glovann! Battlsta
(CISE, Milan), pp 479-84 of Fislca del Reattorg, Rome, Con-
slgllo Nazlonale delle Ricerche, 1966. (I Itallan), .

From Conference on Physics of Reactors, Mllan,
469,

A summary descriptlon of the ‘physical mode[ uged for criticallty
measurements In nhatural U-heavy water lattices 1s glven. Results
of the sxperiments are discussed; methods of data analysls are
Hescribed. (M.L.S.) .

See CONF-

35631 EXPERIMENTAL STUDY OF THE NEUTRON CHAR-
ACTERISTICS OF FAST CORLS IN TIIE ERMINE THERMAL-
FAST CRITICAL ASSEMBI.Y. Bouchard, J, (CEA, Fontenay-
anx-Roscs, France); Vidal, R,; Mougniot, J, C, "pp 309-25 of
Fast Reactor I'hysles, Vol, 1. Vienna, International Atomic
Energy Agency, 1968, (In French), !

From Symposium on ‘Fast Reactor Physlics snd Related Safety
Preblems, Karlsruhe, Germany, Seg STI/PUB-165(Vol,1);
CONF-671013~(Vol,1). LI

A gectlon of fast-reactor lattice was placed In the central hole
of lhe MINERVE reactor. thus forming a coupied ''thermnl-fast’
critical assembly. The construction of the first corc, compoged
of the MASURCA 1-B lattice of 30% enrliched uranlum diluted In
graphite, together with the experimental techniques uséd 1s de-
ecribed. Most mersurcments were carried out by the osclllatlon
method, using an automatle regulating rod, to compensate for re-
actlvity effects. The experiment was conducted with gpecial care,
so as to avoid electronic, mechanicel and neutron perturbations
as much as possible. The resuits of measurements of spectral
indices and of reactlvity effects of flsslle, fertlle and structural
materials are pregented. The results of experiments carrled out
to determlne hetcrogenelty effccts, the Doppler effect of 28U and
the Importance functions are also pregented. These experimental
(xlucl are compared with values calculated from transport theory,

auth)

37543 MATERIAL BUCKLING MEASUREMENTS IN THE
ANNA CRITICAL ASSEMBLY. Bouzyk, J.; Kubowskl, J,; La-
tek, S, (inst, of Nuclear Research, Swierk, Poland), At, Energ,
(USSR), 24: 425-9(May 1968). (In Russian), :

The differentfal reactivity method has been applied to determine
the material buckling as well as the reflector savings In the re-
flected, heterogeheous, water-graphite moderated system with
enriched uranjum. The measuring technique and the resuits ob-
tained are dcscribed. The results are discussed with respect to the
application of thc water hclght experiment to a complex reactor
avstem. (auth)

Bitelll, G.; Grifoni, , .
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18471 ' FU,RTHE.R REACTOR PHYSICS STUDIES FOR STEAM
GENERATING HEAVY WATER REACTORS. PART I, UNIFORM
CLUSTER LATTICES CONTAINING UO, OR Pu0,/UO, FUEL,
Briggs, A, J.; Johnstone, I,; Kemshell, P, B.; Newmarch, D, A,
-(Atomic Energy Establishmeat, Winfrith, Eng.), J, Brit, Nucl.
Energy Soc,, 7; 61-980(Jan. 1968), )
As part of the study, of SGHW lattices, a wide range of uniform
cluster arrays was studied. Both chriched UO; and PuO,/UO,
| fuels were uscd, and the range included pin diameters from 0.3 In.
to 0.6 In tn clusters which coatalned from 37 to 90 pins eaoh.
Mcasurements of materlal buckling, detalled reactlon rates and
vold coeffictent are compared with theoretical predictions using
METHUSELAH II, which I1s an improved verslon of the flve-group
diffuslon t.heory code. METHUBELAH 1, originally developed for

SGlIIW anncaament nntl dt alyn ntutllon and tho A% .group, iranapart
jtheory rode, WIMS, which has auperaeded TITULE  tauth)

3885 (AEEW-R-502) MEASUREMENTS OF MATERIAL
BUCKLING AND DETAILED REACTION RATES IN A SERIES
OF LOW ENRICHMENT YO, FUELLED CORES MODERATED BY
LIGHT WATER. Brown, W A, V,; Fox, W, N,; Skillings, D. J.;
George, C. F.; Burbolt, G, D. (Atomic Energy Establhishment,
Winfrith (England)) Sept, 1967. 129p. Dep. CFSTL
UK 19s, 0d,

Measgurements were made in the DIMPLE reactor on a number
of regular, 3% cnriched, UO,-light water lattlees. Detailed reactlon

. rate measurements wero made in addition to the material buck-

lings, using Moderator to fual volume ratlos from 3.16 to v.%48.
One agsembly was heuted to B0°C; in addltion, the coolant denslty
change on heating to 250°C was aimulated by inserttng alumtnium
void pins Into tho lattice, iUK)

423468 EXPERIMENTS ON NATURAL URANIUM GRAPHITE
LATTICES BY TIIE NULL REACTIVITY METHOD. Casall, F,
(CNEN, Bologna); Ghllardotti, G.; Monmgnlni. B. J. Nucl. Energy,
22: 337-54(June 1968),

The measurement of the Infinlte multiplicatlon factor of hatural
uranium .graphite lattices in the critical assembly RB-1, Bologha,
by the null reactlvity method, is described. The proccdure which
wan get up for the executlon of the measurements and for thelr
interpretation 1s glven 1n detatl. The-error on ke~ 1 was estl-
mated to be of the order of 2 to 3%, In good experIments! condl-
tions. The lattices had been previously tested in the critical as-
semhily Marfus, by the substitution method. thus making possible
# direct comparison between the two methods. It appears that
2 falr agreement exists between the twa seu of results. (auth)

18577 CRITICALITY OF ARRAYS OF 3y SOLUTION,
Lloyd, R. C. (Battelle Memorial Inst., Richland, Wash,); Clay-
ton, E. D,; GChalmers, J, H. Contract AT(45-1)-1830, &ucl,
Appl,, 4: .136-41(Mar, 1968), (BNWL-8A-1078),

The results of neutron muitlplication measurements performed
with arrays of 33 solution apply to criticality safety considera-
tlons In handling solutlons &t a concentratlon, of & 330 g 23U/ liter
and are useful in checking computational methods. The measure-
ments were made with 17.3 kg #3U In both reflected and unre-
flected arrays. Critical humbers of bottles were determined as 2
funclioh of spacing, and the effect of adding moderating material
between thr bottles comprising an array was aleo examined. Moate
Carlo calculations, were found io reproduce the experimental data
reaaonably well, with key( being computed to within about 6,03 of
unhity for those cascs compared. (suth)

*
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22832 URANIUM AND URANIUM-PLUTONItM FUELLED
1.AUTH S WITH GRAPHITE AND HEAVY WATER MODERATOR,
A COMI'\RtYON OF EXPERIMENT WITH PREDICTION, Cogne,
F.: Mryrr-itetne, A, (CEA, Saclay, France), pp 48-58 of The
Physics I'rotilems in Thermal Rcactor Deslgn, London, British
Nuclear Encrgy Soctety, 1967,

From Internattonal Confcrence on Physics Problcms of Thermal
Reactor Destgn, London, Sce CONF-670607, '

Experimenta on grajhite -urantum lattlces are compared to the
CORE( RAY code predlicilons. The agreement Is satlsfactory over

a wide rang of latilcea, hut a discrcpancy remaina as far fs the
tiemperature coefficient is conerrrned. Results oh urantum-pluto.
atum fuel exjertments carrted out tn the heavy-water ord graphtte
facilities Aquilon nnd Cérar arc slso compared with calculattons,
(anth) .

33008 HEACTOR IMUYSICS PAAMISTERS OF 1.03 I'RRCENT
ENRICHED URANIUM METAL, DP.O MODERATED LATItCLS,
D'Ardenne, Walter H. (Pennsylvania State Univ,, University
Park): Bliss, Henry E.; Lanming, David D.; Knplan, Irving; Thomp-
son, Theos J. Nuel, Sci. Eng., 32: 283-91(1968),

Reactor physics parumeters were measured In threce heavy wa-
ter lattices consisting of U.250-in.-diam, 1.03 wt B 335U metal fuel
rods 1o trlangular.arrays spaeed at 1.25, 1.75, and 2.50 In. The
followtng quantttics were mcasured In cach lattlee: the ratio of
epicadmium to subcadmium radlative ca?tures In 238U; the ratlo of
eplcadmiuni to subcadnilum fissions in 3%U; the ratio of radiative
captures tn 238U to figsions in 2%%U; and the fisslons tn 2*U to fls-
slons !n 23'U. These experintental resulls were used to calculate
the followlng reacior physics parameters for cach lattice: the
resonance escape probability, the fast fisston factor, the multipll-
cation factor for an infinite systcm and the initial conversion ratio,
Analytical results obtalned by using TIHERMOS and GAM-f are In
fair agrcement with the experimental results. 11 refercnces.
(auth!

35593 (EURAEC-1882) RESULTATS D'EXPERIENCES
SOUS-CRITIQUES REALISEES SUR DES RESAUX H,0-1t0y EN-
RICHIS A 5 'ERCENT. (Resuits of Subcritical Expertments |
Carrled Out on 5 Percent Enriched H,0-UO, Luttices), Debrue,
J.; Mewissen, L.; Motte, F, (Centre d’'Etnde de 1'Energié Nu-
cleaire, Brussels (Belgium)); Basselier, J.; Delrue, R.; . Fogsoul,
E.; Haubcrt, N,; Lamotte, H.; Stievenart, M.; Van Deyck. D,
(Soctete Beige pour I'Industrie Nucleaire, Byussels), July 17,
1967, 199p. tin French), {EUR-3378), Dep. CFSTI.

Work performed under United States-Euratom Joint Research
and Development Program,

The results of all the different types of measurements carrled
out uh sulkritical aascmblies uslag UO, with 8 5% 233U unrichment
in the TItETIS reactor at the Centie d'Etudu de 1'Energle Nu-.
cléare (CENt at Mol aru prescented. The laiticos studied were of
the syuare pttch type and the H,0/UO, ratio had successlvely the

flve following values: 1.51, 2.63. 4.13, 6.33 and 9,35. The maxlmum
aumber of fuel elementa avatlable was 500, these having a usgeful
lengtlc of 376.5 mm and 'a useful diameter of 7.6 mm. The cladding
18 sicel (30t) with a thtekness of 0.2 mm. The following measuring
techniqucs were used: the Invrrso Multiplication Tuechnlque (IMT7,
the Source Ejoction Technique tSET) and the 1ulsnd Nceutrons
Teclntyus (PNT). A certain numtier of measureihent results were
seledted I order to tnterpret the vartation in the charncteristica
of U ussemblies us a funetton of a doterminud variable (charging,
" *puckling,’ polsoning, ete.). (auth)
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) 355?4 (EURAEC-1882(Annex)) RESULTATS D'EXPERI-
ENCES SOUS~-CRITIQUES REALISEES SUR DES RESAUX H,0-UO,
ENRICHIS A 5 PERCENT, (Results of Subc.itical Experlments
Carrled Out on 5 Percent Enriched H,0-UO, Latttces),. Dcbrue
J.; Mewlssen, L,; Motte, F, (Centre d'Etude de I'Energte Nu- !
cleaire, Brussels (Belgium)); Basselier, J,; Delrue, It.; Fossoul,
E,; Naubert, N.; Lumotte, H.; Stlevenart, M,; Van Deyck, D.
(Soclete Belge pour 1'Industrie Nucleaire, Brussels), 1967,
133p. (In French), (EUR-3378(Annex)), Dep, CFSTI,

Work performed under United States-Euratom Joint Research
and Development Program,

Results of physlcs measurements carrled out on subcritical
agsemblles using UO, with a 5% 235U enrichment in the TIETIS
reactor are gtven. The lattices studied were of the squarc
pitch type and the H,0/UO, ratio had successively the fivo follow-
Ing values: 1.51, 2.63, 4.13, 6.33, and 9.35. The maximum number
of fuel elements available was 500, these having o uscful lcngth of
376.5 mm and a useful diameter of 7.6 mm. The cladding 1s steel
(304) with a thickness of 0.2 mm. The following measuring tech-
niques were used: the Inverse Multipiicatlon Technlque (IMT), the
Source’'Ejectlon Technique (SET), and the Pulscd Ncutrons Tech-
nlque (PNT). (D.C.C.)

612t ANALYSIS OF FTR CONTROL-ROD EXPLRIMENTS
PERFORMED IN ZPR-3 ASSEMBLY 48 AND 48A, Engstrom,
S. L.; Bennett, R, A, (Battelle-Paclflc Northwest Lab,, Rich-
land, Wash,), Trans. Amer, Nucl, Soc,, 10: 528-9(Nov, 1967),
Frum 15th Conferenhce on Remote Systems Technology and
Atom Falr, Chicago, Ol,, Nov, 5~9, 1967, See CONF-671102,

33061 MEASURED CRITICAL SPACINGS OF PLUTONIUM
ARRAYS. PART Il. Flnn, H. F.; Plerce, G. A, (Unlv. of
Californla, Livermorc). Trans. Amer. Nucl. Soc., 11: 379-80
(June 1968). . .

From 14th Annual Mecting of the American Nuclear Soclety,
Toronto. See CONF-680601.

25086 (IEA-139) PROGRESStVE SUBSTITUTION EXPFRt-
MENTS IN UO, LATTICES MODERATED BY D,0-H,0 MIXTURES,
Franzen, H. R. (Instituto de Energla Atomica, Sao Paulo (Bra-
zil)). Apr, 1967, 30p, Dep,

Bncklln;' measurements. for cores of uranium oxide (3.00% en-
riched 1n $3%t) In differcnt mixtures of D;O/H,;0 were performed
in the NORA rcactor by means of a progressive substitution tech-
nique. In order to check the results, some experiments werc algo’
carried out by the substitution technique in critical lattices for
whtch the backling wag already known, Some subcritical experi-
ments were alro performed to gtve addiitonal information ahout
the buckling ohtained by substitntion experiments. The analysls
was done by three regions. two group theory ard a correciton was
introduced in order to iake into aceount the effect of the reflector.
For a D,O concentration of 99.50% and a lattice piich of 6.544 cm,
the material buckling with void was obtrined by thrce regions, ons
group theory. All the rcsults were found to agree satisfactorily
with the resulta from crlifcal experiments. (ruth)

33046  EXPERIMENTAL BUCKLINGS OF SIMULATED
RURNED-UP NATURAL URANIUM CLUSTERS IN HEAVY
WATER MODERATOR. French, P. M.; Solheim, R, (Atomlc
Energy of Canada, Ltd,, Chalk River, Ont,). Trans, Amer,
Nucl, Soc,. 11: 251-2(June 1968),

From 14th Annual Meeting Of the American Nuclear Society,
Toronto, See CONF-680601.
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32999  EXPERIMENTAL MEASUREMENT OF K, AND 5 IN
SUBCRITICAL LATTICES. Harrlngton, J.; Lanning, D. D.;
Thompson, T. J.; Kaplan, I. (Massachusetts Inst. of Tech., Cam-
bridge). Trans. Amer. Nucl. Soc., 11: 48(June 1968).

From 14th Annual Meceting of the Amerlcan Nuclear Soclety,
Toronto. See CONF-680601.. °

22618+ MEASUREMENT OP MATERIAL BUCKLING AND
DIFFUSION COEFFICIENT IN HEAVY WATER MODERATED
1.ATTICES CONTAINING NATURAL UO, FUEL CLUSTERS,.
‘flrer. W. (Eidgenuesstsched inatttnt fuer Renrktorforschung,
Wuerenlingen, Suitzerland); Lutz, H. R,; Richmond, R.; Persson,
R. pp 111-16 of The Vhysics Prohlems in Thermal Reactor
Design., London, British Nuclear Energy Society, 1967,

From lhlernaitonal Conference on I'hysics Problems of 'I‘hermnl
Reacior Design, London, See CONF-670607,

A description is gtven of a scries of experiments earried out ln s
surpirt of Silss renrctor sascssment gtudica on heavy wator mod-
erated lattices containing natural UO, cluster fucl eleinents. The
experiments. «hich involved measureinents of material huckling
snd ritfiusion coeffteients, were designed to givo a comparison of
the rcsults of measurements on alngle-zonc lattices In tho Rwisg
sute ritiral assirmtily MINOIR with those given by substitution mea-
surrments In the Swedtsh riractor RO. A comparigon of the two
sets of experimental data confirmed that accurato rcsults can be
obtained by the substitution method using very small numbcrs of
fuel clusters, but showed that, in somo cases. the method may be
sigmiicantly in error, and cmphaslzcd the need to investigate the

. cnnditlons In which these errors may occur. The results of the
bu-kling measurements were compared with the predictions of the,
URAFA assessment code METHUSE LAIl and the Swedlsh code
REBLS. Both codes were shown to glve satisfactory resulte over
the range of lattices examined. The measured coefficients were
well predicted by the theory of Benolst. (auth)

12032 (NAA-SR-Memo—12472) NUCLEAR SAFETY SRE

. CORE I1f FUEL ELEMENT STORAGE. Ketzlach, Nogrman
(Atomics Internatlonal, Canoga Park, Calif,). May 17, 1967,
7p. Dep, CFSTIL.

The nuclear safety of a slngle-plane array of SRE Core IlI fuel
elements, spaced on 12-Inch centers, has been evaluated. The
array 1s less than 45% of critical, based on the mans/unit area
principle for the fuel rod sizes of interest. This 1s independent
‘of the degree of water flooding. A fully-flooded array of the as-
sembly of elements spaced as stated above would have & k.4 of
less than 0.6. An unmoderated assembly of fuel of the given en-
richment having a neutron-reflection equlvalent to water would .
require at least three times as much fuel for criticality, Indepen-
dent of spacing hetween elements or the thtckness of water re-
flector. (auth) : .

5746 TEMPERATURE COEFFICIENTS OF PuO,-UQ,-H,0
LATTICES. Kobayashl, S, (Hitachi, Ltd., Tokyo); Uotinet, '
V. O, Trans, Amer. Nucl, Soc., 10; 564-5(Nov, 1967),

From 15th Conference oh Remote Systems Technology and
Atom Falr, Chicago, 1l1,,'Nov, 5-9, 1967, See CONF-671102,
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1865 (JPRS—42322, pp 102-57) CRITICALITY OF SYSTEMS
OF INTERACTING SUBCRITICAL ASSEMBLIES OF FISSIONABLE
MATERIALS. Transiated from pp 169-201 of Kriticheskle Pa-
rametry Sistem s Delyashchimisya Veshchestavami | Yadernaya
Bezopasnost’,

Seml-empliricaj methods for c.v'llun!lng the nuclear safcty of a
system of interacting suberitical assemblles are examined. The
methoda discussced ure: (1) the equlvalent dimenslons micthod,

(2) the mcthod of the safe solld angle, (t) the Interactlon param-
eter method, ang (4) the homogenization method. A summary of
pubtished experimental dala 18 also presentc.d (H.D.R. )

-

MEASUREMENTS OF FAST FISSION RATIO IN NAT-
Ma-

Energ.

37551
URAL URANIUM CARBIDE HEAVY WATER LATTICES,
racel, G,; Rustichelll, F, (CCR-EURATOM, Ispra, italy).
Nucl, (Mllan), 15: 330-4(May 1968), '

The measurements of the fasl fisslon ratio performed at the
ECO reactor In natural uranium carblde heavy water lattices, by
‘the integral gamma counting technique, are presented. The results
of the measurements carried out on three different types of ele-
ments are compared with theoretical values calculated by the
PINOCCIIIO code; the agreement found 1s ntllfnctory 1n all the
cases Investigated. (auth)

16288 (NASA-TN-D—4270) ANALYSIS OF URANYL FLUO-
RIDE SOLUTION REACTORS CONTAINING VOIDED TUBES,
Mayo, Wendell (Ngtional Aeronautics and Space Administration,
Cleveland, Ohlo, Lewis Research Center). Feb, 1968, 24p.
CFSTI.

Critical cxperiments with fully enriched (93.2% ?3*U) uranyl
fluoride ~water solution reactors that contstn arrays of large-
diameter void tubes werc analyzed satisfactority. A calculational
method that involves the dtrect appiication of widely used multi-
group cohiputer programs and techniques to cases of extreme
heterogencous voids is evaluated. Experimental critical solution
heighls for cores that contain no vold tubes and for 19. 31. and
37 void tubcs with a 7.658 -cm dianicter were obtained by using
thc NASA Zcro Power Rcactor-ll facllity. Both unrcflected cores

* and cores radially reflected with 15,24 et of water were consid-

ercd. The void arrays with triangular lattice pitches of etther
9.652 or 10.922 em were centrally locaicd In the 76 2-em-dlameter
core tank. The critical heights of the voided reactors ranged from
21 to about 84 cm. The calculational mcthod conaists of first
computtng axlal leakage rates from axlally finlte cyvlindricsl cells
that contaln the void tube and a proportional amount of fuel solution.
The ccll dimenslons and fuel are obtalned from the corresponding

"critical reactors. Two-dimenstonal (r-z) §;P, tranaport calcula-

tlons with five energy groups of finite height cyitndrteal cells are
uscd. Thr axiai ieakage rates per sonrce peutina, slnataed from
the cell caleulattona. fie tocorporated into ahe «iticenstunal ra-
dially finite reactor calculations by alefinthg an anial hrakage croes
acction for cach energy group to accema (o a3\ venmren stremn-
ing out of the voided ri'gion of the yreaciar  insadean we faictors,
which are alao obtaimd hrom the tuo dtmenstanal cetla are
finpottani capecirlly for thr ahaiter inaght 1eacis that centrtn
the more concrentraicd fuel solutions 1l catcutaitenal merhod

1s satisfactory for the reactora examined and te 1padily sdapted
for uso with other reactor conflguiations provided that two -
dimenslonal (r-z) cella can be defined appropriately (auth)

o3 233(~Th SEED-BLANKET CRITICAL EXPERIMENTS,
Milani, S, (Bettis Atomic Powcr Lab,, West Mifflin, Pn,), Trans.
Amer, Nnel, Soc,, 10: 595 (Now, 1967},

From $5th Canferenre on itemate Syslems Technology and
Atom Falr, Chicagn, i}l,, Nov, 5.9, 1967, See CONF-RTEL02,
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14262 (WAPD-TM-614) SMALL U FUELED SEED-
AND.-BLANKFET CRITICAL EXPERIMENTS., Miland, S.;
Weigs, S, H.  (Bettls Atomic Power Lab,, Pittsburgh, Pa.,),
Nov, 1967, Contract AT(11-1)-Gen-14. 167p. Dep,
CFSTL.

A sceries of eight smail sied-and- tilanket eritical aasemhlles
were studird at the ltettts Atamic Pawer Laboratory. Rod-type
seel furl elements which canlained rither 233U or 35U were uti-
lized so that a dtrect comparison could he made beiween the lat-
tice characteristica of the two fueis. Alao, hlanket regions which
(:'(;n!:llned rod tyvtic elements with'either natural ThO, or | w/o
St Oy~ Th), were comparyet. The elpht assemblies were of two
thactal types  The first type was a rectamtar arrvay having a
central seed regton aurroufided hy a wet hlanket with a2 metal-to-
water ratin of about one, and the second was a hexagonal array
h.w@ng a central seed regton surrouadai by a tightly packed dry. °*
ldanket with a metal-to-water raito of ahont 9.1, All experiments
enthese etphl assembdtes were eanticied 21 20°C temperatinee.
in adtinfoue twe of the wet Btioket asnewtttrs weye studied in the
Htgh Boanw atmie Test Paciltiv at 350°F and 630 psi (ruth)

22844 INTERPRETATION OF CRITICAL EXPERIMENTS
WITH URANIUM-PLUTONIUM FULL ELEMENTS, Naudet, R.
(Centre d'Ftudcs Nucleaircs, Saclay, France), pp 109-25 of
fuel fturn-up redicttons In Thermal Reactors., Vienna, Inter-
national Atemic Energy Agency, 1968. (in French),

From 1AFA Meeting on Fuel Rurnup Predictions in Thermal
Reactors, Vtenna, Austria, Sce STI/PUB-172; CONF-670418,

A ret of eritterl experiments performed auccessively in the
heavy-water pile AQUILON T and the graphite pile CESAR wan .
designed ta compare the ncutron praperttea of the two tattices.
whteh are genmetrieally identical hut in whteh the fucl composi-
tion s stightly dtfferent. The same fucl cloments were used in
the two ptles, t.e., uranium metal rodg of uniform diamcter. The
foliowing cmnjmsitions were eompared: Control get: natural
uraninm; Sct used as an intercomparison standard: uranlum very
slightly depleted or enriched in 35U (0.69% -0.83%- 0.86%1; Three
seta 10 he studted contrintng plutontum: 1P: natursl uranfum +
0.04% plntonlum: 2P: highly depleted uranium + 0.30% plutonium;
3P: stmttar to 1P but with plutonium containing a higher propor-
tlon of the isotope #°Pu. In AQUILON the expcriments were per-
formrd over & whole scries of lattice spacings so as to vary the
spectruin over a wide range, but all the mceasurcments, with one
cxeeptian, were made at environmental temperature. In CESAR,
the extieriments involved only one or two spacings, but a wide
range of temperature. Up'to the present time measuremcnts have
been made at 20, 100 and 200°C, and they wlll be contlnued at 300
and 400°C. The purpose of these experiments i8 to obtain data on
which to cvaluate the equlvalence between Z%U and plutonlum In
conditiona similar to thosec encountered In natural uranium reac-
tors during irradiation. and to tcst the calculation methods. The
experiments performed in AQUILON are described in greater de-
tail. but the results already obtalned In CESAR are also indicated
by Avay of comparison. (auth) .

18545 fitNW1..622) PCT® MFASUREMENT OF k,, FOR
URANIUDM LITitittM SUPERCEILL. Newman,'D. F. (Beatteile-
Nearthwest, Richland, Wash ilacifle Northwest 1.ab.}).  Dee. 20,
1967  Coniract AT(5-1)-t430.  70p.  Dep. CFSTL

Experimeniat vatuea for infinite mediuin nentron multiplicatlon
factar. k,,. have been determined for a graphitc moderated super-
ecll utitizing 2 1'% enrtched U fuel and 2.93 wt % Lt-in-Al target
in acjarate process tuties. in a three-to-one ratio, Detorminations
" of k. were made wilh the coolant channcls wet and dry to obtain
an csiimat of the reactivtty cocfficients due to weter loas. Both
a6 +6pand % -5 array of test cclls were Inserted In the PCTR
test cavity for these mearurements. Reauita of experimental
measurementa are listed. (auth)
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7890 (AECL~2778) LATTICE MEASUREMENTS WITH 19-
ELEMENT RODS OF ThO;-*¥UQ, IN HEAVY WATER MODERA-
TOR, PART I. BUCKLING, FINE STRUCTURE, AND NEUTRON
SPECTRUM PARAMETFRS. Okazaki, A,; Durrani, S. A, *
(Atomlc Energy of Canrda Ltd., Chalk River (Ontario)), Oct,’
1967. 47p. Dep. CFSTI. CAN $1.50,

Latfice parameters were measurcd for heavy-water-moderated
lattices of 19-clement clusters of ThO, contathtng 1.5 wt % en-
riched UG, (93 at. % 2°U). Bucklings were determined from
critteat suhatitutton meranrements in the ZED-2 reactor using
MICItECE, & two-graap heterageneans reaecior covtee, Neutrop
deneite Atatrtimttons and Westroit spertrnm parameters r and
T ‘tere olidainet from nneasnred atn, *he and 18 actt tites
in (eff stetecrars. Measnrements wers aenete fon 1500, atr, it,0

gl 111t-40 cootants and for 22, P4, 2%, anet 02 oan Hrtangular
Jlaitice pltehea, (authi

22838 CHALK RIVER STUDIES OF D,0 MODERATED NAT-

+ URAL URANIUM AND ¥U~THORIUM LATTICES, Okazaki, A.;
Towhes, B. M.,; Durranl, S, A, (Atomic Energy of Canada Ltd,,
Ontario), pp 95-102 of THe Physics Problems inh Thermal Re-
actor Design, London, British Nuclear Energy Society, 1967,

From International Conference on Physlcs Problems of Thermal
Reactor Design, London, ' See CONF-670607,
+ Progress 18 descrihcd on an investigation Into the adequacy of
the four-factor two-group description of the heutron cycle, by
comparison with experimental measurements. Maximum use i8
made of expcrimental Informatlon, but some theory and basic nhu- .
clear data are involved. The calculajed k. values show system-
atic trends with pitch and type of fuel ¢luster, and with coolant.
Explanations for these trends are being sought. In addition, lat-
tice paraméter measurements on D;O-moderated lattices of 19-
clement rods'of ThO, containing 1.5 wt. % ¥5U0, are reported.
The measurcmenis were made for four coolants over a range of
latite'n pttehes. fauth) )

44882 (AECL-2779) LATTICE MEASUREMENTS WITH ,
19-ELEMENT RODS OF ThO,-3%U O, IN HEAVY WATER MOD-
ERATOR. PART il. RELATIVE FISSION RATES, FAST FISSION
RATIO, CONVERSION RATIO, AND COMPARISON WITH CALCU-
LATIONS. Okazaki, Albert (Atomic Energy of Canada Ltd,,
Chalk River (Ontarlo)). June 1968, 41p, Dep. CFSTI, CAN
$1.50, :

l.atttce parameter measurements of heavy water modcrated
latiices of 19-element clusters of 'I‘hoi contatning 1.5 w/o UO,
(43 a o ¥Rt1) are presented. Relative 23347, 238y and 39Pu figslon
rates, fast figslon ra(lo, and conversion ratlo mcasurements are
described. 0,0, air, HyO and organic HB40 coolants were sludied
at 22 and 28 ¢m triangular 1attice pitches. Additlonal analyses of
the critical suhisittution measuremcenls have been made and re-
vised bucklings are given. Calculations made with the LATREP
and 1IAMMER codes are compared with measured lattice param-
eters. Both codes underestimate the buckling by up to 1 m~? with
the largest discrepdncy at the tightest lattice pitch. The calcula-
tions overesttmate the neutron disadvantage factor and conversion
ratlo. (auth)
.

33028 1tUCKLING AND PARAMETER MEASUREMENTS IN
TIE Th-1.0 ORGANIC SYSTEM. Dellarin, D, J.; Busumann,
N. i.; Suttieeficid, R, M.; Vandervelde, V. D, (E. 1, dul'ont de
Nemeurs und Co., Aiken, 8. C.), Trans, Amer, Nucl, Soc., 11:
u53-4(Juhe 196G8),

13 l'um/-ﬂh Amunl Mcettng of the American Nuclear Soclety,
Turonte/ See CONF-68Q60L, /
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33060 MEASURED CRITICAL SPACINGS OF PLUTONIUM
ARRAYS. PART 1, Pierce, G. A.; Morton 111, J, R.  (Unlv, of

Californla, Livermore). - Trans, Amer. Nucl, Soo., 11; 378-9,
(June 1968).
From 14th Annual Meetlng of the American Nuclear Soclety,

Toronto. See CONF-680601,

53432 A'REVIEW OF THE EXPERIMENTAL AND ANALYTI-

CAL RESULTS OF THE HIGH-CONVERSION CRITICAL EXPERI-

MENT, Plumlee, Karl E.; Pennington, Edwin M. Reactor Fuel-

Process. Technol,, 11: 117-20(Summer 1968), ° :
Critlcallty calculations and experiments for enriched UO,-

fueled water-moderated core are presepted.: The fuel elements

conslst of Type 304 stainloss stoel- and Al-clad pellet-shaped

UO,. -Calculations for varlous geometry BORAX-6 and HI-C

coros are presented. (D.C.C.)

63433 REVIEW OF RESULTS OF THE DIMPLE CRITICAL
EXPERIMENT, Plumieée, Kari E, Reactor Fuel-Process,
Technol., 11: 121-2(Summer 1968).

Physlcs measurements for four different gores In the DIMPLE
critical assembly are presented. The cores conslst of HI-C
pellet-type enriched UO, fuel elements with Type 304 stalnless
steel and aluminum ¢ladding. The assemblles are water-modet- .

‘ated. (D.C.C.) . .

6377 CRITICALITY OF HETEROGENEOUS ARRAYS
UNDERGOING DISSOLUTION. Richey, C. R, (Battelle Memorlal
Inst.. Rlchland, Wash.). Nucl. Scl, Fng.. 31: 40-8(1968).
Esperimental data to estatilish critteatity control specifications
for enrtched uranlum rods undetjydng dissolution are extremely
linded. A girinctpal difficulty in treating the problem theoretically
1# that the resanance ahsorbing 28y 18 admixeil in the ayueous so-
lution in which the rods arc immcrsed. The “narrow rcsonance’’
and *‘infinite mass'® approxi matlons arc apnlied; and from this ap-
plicatioh, expresslons arc developed for treating resohance capture -+,
tiv an absorbing lump cinbedded In a moderator admlxed with the 1
ahsorber. Thc computed change In the critical buckling of a heter-
ogencous array on replacing the water moderator by & uranyl ni-
Irate solutlon is In good agrecment with experimicnt, Results from
survey caleulatlons for 3 and 5 wt % 235U rods latticed in uranlum-
water mixtures arc given. It was concluded that for enriebhments
up to 5 wt & 23U, dlssolver vessels deslgncd geometrically safe for
«ater-modcratcd arrays of uranium rods wlll remaln safe durlng
the dlssolutlon process. (auth)

4105 ANA LYSES OF BROOKHAVEN 3U-?%Th OXIDE,
LIGHT- AND IIEAVY-WATER-MODFRATED LATTICE EXPERI-
MENTS, Behgal, Bal Raj (Brookhaven Natlonal Lab,, Uptoo,
N, Y,). Trnngt Amer, Nucl, Soc., 105 596-7 (Nuv, 1967),

From 16th Conference on Remote Systems Technology and
Atom Fair, Chicago, Ill,, Nov, 5-8, 1867, See CONF-671102,
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1875 AN EXPER'lMENTAL COMPARISON OF THE FAST
AND THERMAL NEUTRON BUCKLINGS IN A URANIUM DIOXIDE
LIGHT-WATER MODERATED CRITICAL ASSEMBLY. Shaw,
Robert Alexander, Ithaea, N, Y., Cornell Unlv,, 1967, 64p,

Thesis,

A comparlson of the spatlally dependent fast and thcrmal neu-
troh flux profilecs has been made in the Corncll Unlversity Zero
Power Reactor, a light-water modcrated and reflected, 2.1% cn-
riched, UO, fueled, aluminum clad, trlangular pitched critlcal ,
anscmhly, using the core which has a nominal water ‘to-fuel ratio
of £.5: 1. The radial huckling, defined by u least-aquares fit of
the radial flux profile to a J, Bessel function, is choacn as a con-

«venlent single-parameter characterizatlon of the profile for com-

parigon of flux profiles. The radial fast flux profile was detcr-
mined by using a scmlconductor detector to detect filssion fragments
from the fast flssloning of Th-232. The radial thermal flux was

.dc‘!c-rmlncd by the irradiation of mnnéanc'ac tuTl-;.- '.I‘};c lueklings

are¢ found as a function of the radial distance frt from the core
center hy performing the least-squares {It on data taken fram

the core center out to r. The thermal ncutron reflectar hump
causcs the thermal flux to deviate aignificanily fram the £, de-
pendenee for r greater than about two -thirds of the core radius.
Cunaidering the region in which the thermal flux generally foliows
a J, dependence, the ratio of the thermal huckling to the fist huck-
ling is found to he 1.131 £ .052 and 1.076 % .052 for the two largest
valucs of r tn this reglon for which the bucklings are calcuiated.
An analysls of thcoretical fast and thermal flux profiles for this
corc whlich were calculated Independently of thia work sujperts
the conclusion that the ratlo of the thermal huckling to the fast
buckling is greater than one. llowever, a precise comparisan s
not valid hccause the faat flux was theoretically calculated for
neutrons In the cnergy range hetween 0.821 MeV and 10.0 MeV *
whereas the cffective fission threshold for Th-232, used to ex-
perimentally dctermine the fsat flux, 18 about 1.35 McV. (Disser.
Abstr.)

6115 CRITICAL EXPERIMENTS WITH PHOENIX FUEL IR
AN MTR MOCKUP, Smith, R. L; Davis, E. C, Jr.; Willlams,

- L., D, (Battellée-Paclflc Northwest Lab,, Richland, Wash,).

Trans. Amer, Nucl, Soc,, 10: 537 (Nov, 1967).
From 15th Conference on Remote Systems Technology and
Atom Falr, Chicago, Ill., Nov. 5-9, 1967, See CONF-671102,

. , .
33047 BUCKLING MEASUREMENTS IN A HEAVY-WATER
SUPERLATTICE, Tanner, ¢, J.: Andrews, D, G, (Univ, of
Trans, Amer, Nucl, Soc., I1: 252-3(June 1968),
From 14th Annual Meeting of the American Nuclear Soclety,
See CONF-680601,

1565 (ORNL-CDC—4) EFFECT OF UNIT SHAI'E ON THE
CRITICALITY OF ARRAYS. Thomas, J. T, (Oak Ridge Na-
tlonal Lab,, Tenn.), Oct, 1967, Contract W-7405-eng-26. 19p,
Dep. CFSTL.

The known crl!lca[l!y of urgnlum metal enyiched to 93 wt ¢ in
By ag guberltical cylindrical components In unreflected arrays
18 used to explore component geometry effects In such arrays.
Three baalc geometries are chosen; the cube, the sphere, anhd
the cyllnder with equal helght and diameter, 1t 1s shown that the
multiplication factor of a unit defines slzes of the thrce shapes

‘ugeful in establighing critical arrays equlvalent to a glven

reference array. The humber of components and the average
uranlum denslity of the equivalent arrays are the same aa the
reference array. The effects of changes I average unaniuin
density and componen! mass of the array multiplication factor
are investiguted. (auth) '
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32976 (M1T-2344-12) HEAVY WATER LATTICE PROJECT
FINAL REPORT, Thompson, T. J,; Kaplan, I.; Driscoll, M, J,

(eds,) (Massachusetts Inst. of Tech,, Cambridge. Dept. of Nu-
clear Engincering), Sept, 30, 1967. Contract AT(30-1)-2344,
208p, (MITNE-86), Dep, CFS&TI,

CRITICALITY STUDIES -~ physics of heavy witcr -moderated *
slightly enriched uranlum-fueled iattices, (E/T)

NEUTRONS —buckling In heavy water-modcrated uranlum
oxlde (UOp)-fueled lattlcéa, (E/T); multiptication constant
mecasurements ih heavy water-moderated uranlum oxlde
(UOy) -fueled lattices, (E/T)

URANIUM-235 ~——ncutron figslon ratlo to uranlum 238, mea-
suremcnt by y spectrometry

50788 (AE-330) STUDIES OF TIIE EFFECT OF HEAVY
WATER IN THFE. FAST REACTOR FRO, Tlren, L. l.; Haekansson,
R.; Karmhag, B. (Aktlebolaget Atomenergi, Stockholm (Sweden)).
Aug. 1968, 25p, Dep,

Core 9 of the FRO'fast erittcal asscmbly was diluted with
heavy waoter to 24 vol. per cent, eontalned in thinwalled Cu cans.
Measurements of the critical mass and the reactivity coefficient
of heavy water in this core are presentcd. The effect of the
heterogencoua core composilion on these Items is also discusscd.
The results are comparnd with theorctical predictions using sev-
eral computer codcs. Criticality 1s.accurately predicted, but the
measured reactivity cocfficient of heavy waler is about 20% lower
thagr the value obtained with the best avaliable methods, Involving
the SPENG and DTF-4 programmes. The rcsult of bunching mea-
gurcments, in which the degrce of hctcrogencity of core compost-
tlon was changed, 18 compared with theoretical estimates of the
resonance shiclding, flux advantage and leakage componcnts of
the héterogencity effect. fauthl

44885 MINWL-692) PCTR MEASUREMENT OF k, FOR
CRANIUM  BISMUTII SUPFERCELL.  Vanghn, A, D. (Battelle-
Northwest, fitetiiand, Wasgh, Pacific Northwest Lab.). Feb. 1,
1968, tentrasct ATt45-1)-1830. 48p. Dep. CFSTI.

A measurement ts made of the ncutronic paramcters for a
Inw absorptlon targei in a supercell conslstlhg of a thrce-to-
two fnel-to-target rallo with separate tubes of urantum fuel
and biamuth metaj target. Each tube 18 water cooled and sur- -
rounled tiy a graphite moderator on an 8.0' Iattice pltch. The
bhlamuth target clements are relatively larger (3.750°° O.D.)
than the uranlum fuel elements (1.508’* O.D.) In order to irra-
dlate as much of the target materlal as possible becausge of the
nlznlflcantly low blsmuth cross secuon Four Inch square hole

bars arc removed from o-wh !nrgot ocll to contath a round alu™
minut tirecess tuhie with the target elementa. The graphite linle
hars fur the fuel eclls contrined 2.0°* O.D. halea and zirewajum
procesa tubes. The experiment 18 conducted in the I'hyaical
Constants Testing Reactor (FCTR) for a zero expoaurc case at
room lemperaturc. The reaetivity cffect of conlant loss 18 in-
ciuded in thesc measnrements. (auth)

29

Atom Fair, Chicago, Ill,, Nov, 5-9, 1967,

Critical Experiments:
Lattices

650800 fBNWL-792) PCTR MEASUREMENT OF k, FOR
URANIUM THORIA SUPERCELL. Vanghn, A. D.: Flelsch-

man. R, M. (laltelle-Noirthwest, Rtehland, Wash. Paclfic North-
west Iab.). July 31, 1968, Contract AT(45-1)-1830. 58p,
Dep. CFSTI,

Fxperimental measurements were made on a test lattice of sep-
arahle lulies of fuel and larget material In a graphite-moderated
laitice in the PCTR. Measuremcnts were made of the Infinitc me-
dinm neutron multiplication factor on a defined supergcil of three
uranlum fuel cells and ohe ThO, target cell. The mcasured pa-
rameters include dala for two dlstinct fuel types In lattlccs with

.

and without coolant conslsting of 1,25 wt % enriched uranlum fuel °

and ThO, targct at 77% theoretical density In separate proccss
tubes. Determinations of k. were made with the coolant chunhels
wet and dry ahd with two differing fuel sizes to obtaln an eslimate
of the change in reactlvity due to watér loss as a function of cool-
ant and fuel geometry, (auth)

22760 EXPERIMENTAL STUDIES OF UOy~H,0 LATTICES
OF UNIFORMLY ARRAYED RODS AND CLUSTERED ELEMENTS,
Wajima, J, T.; Kobayashi, S.; Yamamoto, H.; Kikuchi, H,; Ohnishi,
T,.3 Matsuoka, K.. Yamamoto, K, (Hitachi, Ltd,, 'I‘okyo). pp 67-
72 of The Physics Problems in Thermal Reactor Deslgn. London,
Britlsh Nuclear Energy.Soclety, 1967, |

From International Conference on Physics Prohlems of Thermal
Reactor Design, London, See CONF-670607,

Lattlce atudies of uniformly arrayed UQ; rods and of clustered
clements of a nuclear superheat reactor were performed and
analyzed. Microparameters were measured and multiplicatton
factors for the four-factor formula with ¥5U epithermal flssions
were obtalned. Empirical formulag for microparameters were
derived, and a method of measuring the honleakage probability
is presented. The analysls of the lattice of the clustered fuel ele-

ment is discussed. (auth)

6116 ACTIVATION SHAPES IN 233t~ AND 25U-THORIt!M
SIEN-RLANKET CRITICAL ASSEMDBLISS, Wr‘ls- S, il
fLehinann, P, IL: Mltchell, &, A,: Johnson, I, Jd.; Russeli, €. Do
Wheat, L, I,, (Bellls Atomic hmor t.ad,, West Mifflln, in,),
Trans, Amer. Nuci, $ec,, 10: 537-8(Nov, 1967),

¥rom 15th Conferencc oh llemote Systems Technology and
Sec CONF-GT1102,

22837 STUDIES OF SINGLE-ROD LATTICES OF UOQ, (NAT-
URAL AND ENRICHED), Pu0, OR ThO; IN HEAVY WATER,

. Wikdahl, C.-E.; Sokolowski, E,; Persson, R,; Jonsson, A.;

Anderssdn, A, d, W, (Aknebolage! Atomenergi, S!ockholm).
pp 103-10 of The Physics Problems in Thermal Reac!or Destgn,
London, British Nuclear Energy Soclety, 1967,

From International Conference on Physics Problems of Thermal
Reactor Design, London, See CONF-670607,

Extensive studles were carried out on single-rod lattices In
heavy water. Fugl rod eomposition, lattice pltch and (in some
cases) temperature were the parameters varled. Bucklings. spece
tral indices and conversion ratios were measurcd. The experi-
mental results were comparod with calenlated values obtained
with the four-group program CAROL, and the more advanced cell
program FLEF, which s based on multlgroup integral transport
theory. (auth)

4104 REACT! R MYSICS PARAMETERS OF 2400, -Th
LATTICES IN Dyt), Wtnitaar, Henry i%,; Tunney, Wiitiam J,
(Brookhaven Natlanat {ate, tipton, N, Y.), Trans, Amer, Nacl,
Soc,, 10: 594-K(Nerw, 1967), )

From 15th Canfereace on iteinote Hystemd Tochnology aad
Atom Falr, Chicagn, Hll., Nav, 5-9, 1967, See CONF-671102,
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42725 (ANL-7357) REACTOR DEVELOI'MENT IPROGRAM
PIUOGHESS ItEPORT. JULY 1967. (Argonne National Lab., 1il.).
Aug. 31, 1967. Contract W-31-109-eng-38, 148p, Dep. CFSTI,
CRITICAL ASSEMBLES — perturbatton measurcinents ta ZPK-
of, use of fissjonuble matertals for; perturbation measure-
ments in ZPR-3, use of toron ami tantalum for; flux mea-
surcments in 2PR-6, adjoint; Doppler cffeet measurcements
th ZPR-Y

38711 EXPERIMENTAL AND ANALYTICAL DETFRMINA-
TION OF THE REACTIVITY WORTHS OF 33y, 335y, 238y, AND
2INp SAMPLES IN A SERIES OF 335U-GRAPHITE CRITICAL
ASSEMBLIES. Bardes, R. G.; Glllette, E, M.; Nirschl, R, J.;
Traylor, R. C. (General Atomtc Div,, Genheral Dylnumlcs Corp.,
Sen Diego, Calif.), Trans, Amer, Nucl, Soc,, 10: 198-200(June
1967).

From 13th Annual Meeting of the Argerican Nuclear Soclety,
San Diegn, Calif., June 11-15, 1967. See CONF-670602,

8061 SURFACE-TO-MASS AND HETEROGENEITY EFFECTS

ON THE SPECIFIC REACTIVITY OF SELECTED MATERIALS IN
A FAST-NEUTRON SPECTRUM. Carpenter, S. G.; Mountford,
L. A.; Sprtnger, T. H.; Tuttle, R.J. (Atomics Internationhal,
Canoga Park, Calif.). Trans. Amer. Nucl. Soc., 9: 504(Oct.~
¢+ Nov, 1966).
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3567 fANL- 7:120, pp 107-15) COMPARISON BETWEEN
EXPERIMENTAIL AND THEORETICAL INTEGRAL DATA ON
FAST CRITICAL FACIL(TIES. CALJ, A PROGRAM FOR GEN-
FERATING "LFFECTIVE' NUCLEAR GROUP CONSTANTS BY A
COMRELATION METItOD. Cecchlni, G.; Gandini, A. (Camitato
Naziunale je:r "Encegia Nucleare, Casacela (italy). Centro di
Studi Nucfeari): Duf Bono, 1.; Falesctini, B. (Comltato Nazionale
per 1'Energla Nucleare, Bologna (toty). Centin di Caleolo).

in order to treat stmuttuncously a large number of expertmental .
data rclative ta 4 given muterial, u program {CALS) has heen writ-
ten which dutermines a new set of *offective’’ nulttgroup constants
conststent with the experiments considered and as close as possihle
to a reference sct ottained hy hest-value eriteria. firopner allaw-
ance i8 glven to the uncertataties of the reference crass secttons
and ) the crrars associnted with the Integral dita themselves. This
Ttts wllewance removes most of the dtificulttes encountered when
corrclating data oltattied in assemblics with sjectral characteris-
tics tiot sufftenntly different fram cach oticer with respect to the
preclsmn. of the experimentst techalques. A systemaite comguert-

soh between experimental and theoretical data relative to the critl-
cal facilitles ZPR-1I, ZPR-V1, and ZEBRA 18 thcn performed. The
quantitles so far considered are the reactlvtty and fission ratios

of Pu-239 and U-233 with respect to U-235. The theoretical pre-
dictions are obtained using the APDA 24-energy-group cross-
section sct and the Russlan 26-group one. The ncw White data of
Pu are aiso considered. The expcrimental results are corrected
for sample slze and shape effect. The corrected APDA Pu vaiues
and the Russian ones are more conslstent with the experimental
data than are the uncorrected values of the APDA set, when proper
corrections for sample slze are introduced. A 1ist of 23 references
Is included. (auth)

14000 MEASUREMENTS OF VOID EFFECTS ON THE.REAC-
TIVITY. Chrysocholdes, N. G. {(Democritus Nuclear Regearch
Center, Athens). Chlim. Chron. (Athens, Greece), 30A: .137-42
{1965). . . .

Two experimental methods were used to slmulate voids In the
reactor moderator: {a) Statical method, In which air gaps were

* Introduced In the reactor moderator, (b} dynamic method. in whict

steam bubbles were created in the reactor moderator. The effects

of the voids on the reactor reactlvity were measured and the void
ocfficients were evaluated. The flrst method, which slmulates
ctter the case of uniformly distributed air in the moderator, glves
ccurate reaults, The proposcd second method, which simulates
ctter the case of real steam bubble formation in the moderator,

simple and'glves satisfactory results for falr approximation.

auth) : . .
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30202 DETERMINATION OF THE EFFECTIVE MULTIPLI-
CATION COEFFICIENT OF NEUTRONS BY THE MEASUREMENT
OF THE DIFFERENTIAL REACTIVITY, Didelkin, T, S.; Shishin,
B, P, At. Energ, (USSR), 22: 113-17(Feb, 1967), (In Russlan),
Relatlons betwecn the effcctive multtplication coefficlents of

neutrons in reactors and thé experimental values of reactivity coef-"

ficlents, determlined by measurements of differentlal reactlvities,
were established. Correction terms were determined In lntegral
form. (tr-auth) v

19449 (KFK—473) INTERPRETATION OF DOPPLER COEF-
FICIENT MEASUREMENTS IN FAST CRITICAL ASSEMBLIES,
Elscher, E, A, (Kernforschungszentrum, Karlsruhe (West Ger-
many), Institut Angewandte Reaktorphysik), Oct, 1866, 22p,
Dep, mn, .

Analytical results are presented on Doppler experiments In
which the reactivity change due to heating samples In fast criti-
cal asgemblles are measured. A formalism is developed which
allows calculation of reactivity changes due to sample heating.
(J.R.D,) ’ ' '

o . . - -
40684 MEASUREMENT OF TItE REACTIVITY COUPLING
COEFFICIENT IN THE IOWA STATE UTR-10, Hendrickson,
itlehard A,; Danofsky, Rlchard A, (lowa State Unlv,, Ames).
pp 506-20 of Coupled Reactor Kinetlcs, Chezem, C. G.; Koehler,
W, 1t, (eds.). Cnllegr Slatlon, Tex,, Texas A and M Press, 1887,
. From Anerloan Nuclear Soclety, Coupled Reactor Kinetics
Conference, College Station, Tex,, Jan, 23-24, 1967, See CONF-
670107, . . ' -

A cross-spectral denaity method fur ohitaining the reaciivity
conpling cocfficient of a coupled care reactar ia develaped. An
cxperiinental measureincnt of the ratta of the rcacttvtty coupling
coefflcicnt to tho mean geheration time of ncutrans In the core is
descrlhed. 6 references. (M.I..S.)

7923 MEASURED SODIUM-VOID COEFFICIENT AND FIS-
SION RATIOS IN A LARGE ZONED FAST REACTOR. Karam,
It. A.; Kato, W. Y,; Main, G.; Rusch, G. K. (Argonne National
Lab,, I1I.). Trans, Amer, Nucl, Soc., 9: 487-8(Oct.~-Nov. 1966).

25730 CENTRAL REACTIVITY MEASUIIEMENTS ON AS-
SEMBLIES 1 AND 3 OF TIIF FAST REACTOR FRO. Londen,
Stig-Olof  (Aktlcholaget Atomenerg:, Studsvik, Sweden), Nu-
kleonlk, 9: 18-25(Jun, 1967),
‘The reacttvity effects of sinall samples of vartous materials
huve been measured by the period method at the core centre of
. Assemblles 1 and 3 of the fast zero power reactor Fliti. For soma
materiels the reactlvity chunge as a function of samypdu size hus
algo been deterinined experhnentully. The core of Assi-mibly 1
cunhalsted only of U enrlched to 20% whereas the core of Assemhly
3 was diluted with 30% graphite. The results have been compared
with culeulatod values obtained with a second-order transport-
thuoretical perturbation nivdel and using differently shielded cross
sectlons depending upon samiple size. Qualitative agrecment has -
guricrally beon tound, although discrepancles stlll exist. The spoc-
trum perturbatlon caused by the experimentad arrangeinent has
been analyzed and found to be rather important. (auth)
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38489 FFTF CRITICAL EXPERIMENTS; CONTROL-ROD
STUDIES ON ZPR-3. Long, J. K. (Argonne National Lab,, Ul.);
Hess, A. L; McVean, R. L.; Perslani, P, J,; Ulrich, A, J.; Balrd,
Q. L,; Bennett, R, A,; Engstrom, 8, L. Trans. Amer. Nucl, S0,,
10: 269-70(June 1967). ’

From 13th Annual Meeting of the Amerlcan Nuclear Soclety,
San Dicgo, Callf,, June 11-15, 1967, See CONF-670602,

(GAMD-7230) NUILL REACTIVITY MEASUREMENTS
OF MULTIPLICA'TION CIIARACTE RISTICS FOR IIIG{H{-TEMIER-
ATHRE, GAS-CONLED ttEACTOR CORES IN THE MOUtFiF i
il CRITICAL PACILITY. Nichals, 81 F. {General Inhnamics
Canrjr., San Diege, Callf. Gor\ornl Atamie DIv.). Ang 213, {'ma;,
Contrart AT(04-3)-167. 16p. Dep. mn. CFSTI $2.00 ¢v, $0.50
mn. .

Mcasnremenis of the maltiplication characicrlsiles for ITGR
were made In the modified HTGR erilieal facility. The mejtisd of
mcaauremeni Involves experimental delerminatlon of the physical
constitnenis of a unjt’ cctl with a multipllcation faciur «f ane when
11 18 in a speeirsl environment characleristic of an Infinite array
of cclls of the same type. The unlt cell then hss required poison
added and the calculations of the polsoned cell compared wlith
unitv. Thesc messureinents are vatuable for core samples with
nmltiplication factors at nearly unify in the ahsence of pafasn,
(J.C.W.)

27733 MEASUREMENT OF THE DOPPLER COEFFICIENT
OF FAST REACTORS USING HEATED SAMPLES, Pucker,
Norbert (Unlv,, Graz). Atomkernenergle, 12: 189-92(May-
June 1967),

The measurement of the Doppler coefficient of a fast reactor
due to heatihg a sample is discussed. The sultabllity of multigroup
diffusion methods for this problem is investigated and results are
presc:ated within first order perturbation theory. (auth)

34078 (BNW]~442) FFFECTS OF U0, CRYSTALLINE
‘BINDING ON DODIPLER COEFFICIENTS CALCI'LATIUNS FOR
FAST REACTOR SYSTEMS. Schenier, R F. (ftattelte-
Narthwest, Richland, Wash, Iaciflc Northwesl lat,).  tane
1967, Contrael AT(45-1). 1830, 12p. Dep, CFSTi,

‘The change in the Dopplcr coefficient due to crystatiine binding
effects was studled for % in r UO, lattice for fasi reaetor sva.
teme. The *'weak binding.*’ or the ahort cnm{muml nas lena lifetime
fSCNL) approximation was uaed, where the ' gtoma In the UO,
lattice are treated as a frce gaa with an effectilve temperature.
Calcutations were made to determine the dependence of effective
tcmperature versus temperature using the experimental phohon
distrihutlon of Dolling, et nl. Comparisons were also made with ef-
fective temperatures obtained assuming a Debye model for the
crystal, It was found that for temperatures ahbove 300°K the effec-
tive tcmperature dcpendente was well represented by the Debye

. model (8p ~620°K). The temperature depcndence of the reactivity

was calculated for the ANL critical assembly. ZPR-ILf, 47, with
the reault that Incorporatlon of the crystalline binding effects
caused the .calculated Doppler coefficlent (dk/dT) to diverge from
the **1/T** rule in the low temperature region. in qualitative agree-

. ment with the experimental reaults of Reynolds and Stewart. (auth)
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27739 INVESTIGATIONS ON THE ROSSI o EXPERIMENT.
Sehnlze, Fkhard  (Technisehe Hochschule, Darmstadt, Ger,).
*Nukleonik, 9: 8% 97f5°ch, 1947). (In German).

The Rossi @ measurements which are ih opposition to theory
were derertienl, Results of Mante Carlo calculations ghow that the
hasis fur thi- discrepancles is not to e found in reactor kineties.
An extensive analysis shows that the physical hases of the Rosst.
v experioent have not been formulated rigidly enaugh up to the

present. The mean time pattern of a heutran chain can he described

throngh a decaying cxponential function. Stace only such heutron
ehains can he used experimentally which Icad at lcast to an event,
such chains were preferentially recorded which Increase hy an
ahove average number of ftsstons. In this way, one of the expo-
nenlial funcllons of average deviating time behavior was produced.
This {8 not considered in the common theory. By the counting pro-
cesa, a ncw model mepresentation was given and was developed
formally. The theoretical considerations therefore lead to Rossi

@ experiments with speeirl canditions whteh give a higher ratio
and corrclittion term and background. As an application of the
Russi a measurements, a method for the detcrmination of 8/L was
given in which no reactivity measurements ‘were necessary. The
theory of the Feynman aexperiment was not used in the proposed
new interpretation of the Rossi a expertment. (tr-auth)

21680 THE EFFECT OF PLUTONIUM ISOTOPIC COMPOSI-
TION ON THE DOPPLER COEFFICIENT IN FAST REACTORS.
Shaviv, G.; Yiftah, S, (Soreq Nuclear Research Center, Yavne,
Israel), ' Nucl. Appl., 3: 213-16(Apr, 1967).

The effect of Pu isotoplc composition on the Doppler coefficlent
18 examined In fagt reactors having different chemical composl-
tlons of the fuel and different core volumes. It 18 found that for &
glven core volume and chemical composition the absolute value
af 1tie Dappler coefitetent increasea whh inerease of the amount
of high Pu isotopes €y, My, and 242, fauth)

1968

12004 (ANL~7399) REACTOR DEVELOPMENT PROGRAM.
Progress Report, November 1967, (Argonne National Lab., ill.),
Dec. 28, 1967, Contract W-31-109-eng-38, 172p. Dep, CFSTIL,
CRITICAL ASSEMBLIES —reacttvity measurementa for small/
gaiopte perturbations in ZPR-3 fast; care inaterial samples
fur Zt-3 Assetibly 51 fust, speciftcations for, mockup of
FEiFan ZPR-1, compasitton of core for; ittonile concentra-
ttons of ZPR-Y aggcniblics 19-21, reactivity worths of FFTF
salety rods in ZBR-3, catcolatton of

24928 (ATTIA-284)  QUALTLRLY THFCIENICAY, 'ROGILESS

Rt ffati ¢ 1IN AXt-SPONSORED ACTIVI RS, SEITTEMBELR 15—

DECtMEER 15, T967, (Atamic tawer Develapment Assaciates,

ine., tieteatl, Mteh,), Contract ATL1-1)-865, 1224, Pep,

CVSTH,

CRITICAL ASSEMBI.IES— reactlvity worths and reaction rate
ratiog calculated for ZPR-3 and -4
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32969 (GA-8468) 'RESULTS OF HTGR CRITICAL EXPER}-
MLENTS DESIGNED TO MAKE INTEGRAL CHECKS ON THE
CROSS SECTIONS IN USE AT GULF GENERAL ATOMIC,

Bardes, R, G.! Glllette, E, M,; Nirschl, R, J.; Traylor, R, C,

(Gulf General Atomic, Inc., San Dlego, Calif,),
117p, Dep. CFSTI,

Cross-sectlon data are presented for 33y, 25y, 24y, By, 21Np,
BTh, B¥py, #0py, and boron. lhe latter helng used as 2 standard,
Tho neatren spectra in the five critical assemblics can he char.
acterized hy thelr mean flsalon energy. This ranged fram 0.074
cV In the C/U-5000 agscmbly to 12.7 eV In the C/U-432 assembly.
The softer spectra permlit the study of cross sectfons in the ther-
mal energy range while the harder spectra emphasize events In
the epithcrmal rangc. The comparigon between the calculaled and
measured, results for the ahove materials In the flve core assem-
blies shows the percent deviation of the calculated value for a
glven materlal from the measured values. The percent deviation
reprcsents'the average for the different material loadings of each
materlal investigated and includeg an allowance for the estimated
oxperimental uncertaintles. (auth)

Feb, 12, 1968,

35636 CENTRAL REACTIVITY CONTIUBUTIONS OF %¢Cm,
By, AND 28U IN A BARE CRITICAL ASSEMBLY OF I'fJ*ON-
ItM MFTAL, Barton, David Maxwell (Los Alamos Sclentlfic
Lab., N, Mex,), Contract W-7405-eng-36, , Nucl, Sci, Eng., 33
51-5(1968), (LA-DC-9342),

Central reactlvity contrihutions of gram-sized samples of 244Cm,
23py, and 35U have been obtalned In a fast critical assembiy of
hare ¥Pu In a spherical geometry. Resulting values sre: 4Cm =
(1276 + 5%) centa/g at.: 2¥Pu = (1393 + 3%) cents/g at.; 23U =
(701 + 2%) eents/g at. From these dnta, the critical mass of a hare
sphere of 24Cm 18 estlmated to be (27.7 + 2.5) kg at a denslty of
13.5 ¢/em3. (auth) :

33036 THE REACTIVITY WORTH OF SODIUM IN THE ZPR-8
PLUTONIUM ASSEMBLIES 48, 48B, AND 49. Broomfield, A, M.
(Atomic Energy Establishment, Winfrith, Eng.); Matlock, R, G.;
McVean, R. L. Trans. Amer, Nucl, Soc., 11: 240(June 1968),
From 14th Annual Meeting of the Amerlcan Nuclear Soclety,
Toronto, See CONF-680601, '

22835 STUDIES OF BERYLLIUM OXIDE-MODERATED RE-
ACTORS USING MINIMAL QUANTITIES OF MATERIAL, Con-
nolly, J. W.; Gemmell, W.; Marks. A. P,; Tattersall, R, B,
(Australian Atomic Energy Commission Research Establishment,
Lucas Helghts, New South Wales). pp 83-90 of The Physics
Problems tn Thermzl Reactor Design, London, British Nuclear
Encrgy Society, 1967,

From Intcrnational Conference on Physics Problems of Thermal

Reactor Design, London, See CONF-670607,

Small BeO-moderated subcritical assemblles fueled with 235y
were studled th the internal reflector of gh Argonaut-type reactor.
Thorla was added In some cases. Measurements were compared
wtth multtgroup calculations, and the agrecment was satlsfactory,
(auth)

32970 (GEAP-5584) SOD1UM-COOLED REACTORS FAST
CERAMIC REACTOR DEVELOPMENT PROGRAM, Twenty Fifth
Quarterly Report, November 1967—January 1968, (General
Electric Co., Sunnyvale, Calif. Advanced Products Operatlon),
Mar, 1968, Contract AT(04-3)-189, 11?0. rDeD;nﬁff;I‘"[}nr
~2:t8 — capture croas gection of, error 3

giﬁ;‘gg&lil -8239 —-—pcapturc cross scctlon of, error analysis

for: flasion cross sectlon of, error analyats for
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18563 F1RST EXPERIMENTS WITH THE ZERO POWER
FACILITY ECO. Hage, W.; Hettinger, H.; Hohmann, H,; Metz-
dorf, H, J.j Toselll, F, Atomkernenergie, 13: 133-8(Mar,-
Apr. 1968),

A short déscription is glven of the.zero power farllity ECO, Its
refcrence fuel elements U/ 19/12,,and a summary of the results
obtained during th¢ Initlal start-yp experiments. Results of reac-
tivity meagsurements oh cohtrol elements and on certain perturbed
core ‘conffgurations are glven, fogether with a list of the measured

_bucklings of the reference core. (auth)

25105 MEASURING THE GEOMETRICAL DIMENSIONS OF
HOMOGENEOUS URANIUM-WATER REACTOR CORES HAVING
SMALL-SCALE HETEROGENEITIES, Kontrovskll, 8. N,; Levad-
nyi, V. A.; Yaroshevich, O, I, (Inet, of Nuclear Power Engin¢er~
ing, Minsk), Vestsl Akad, Navuk BSSR, Ser, Fiz,-Tekh, Navuk,
No, 3, 32-7(1967). (In Ruasian), .

The critical dimenslons of a reactor, and the effect!ve addition
of reflector cah be determined by making reactivity measure-
ments on subcritical assemblies, and by notlng & number of criti-
cal states of the active core at varlous gettings of the control
rods. These methods were found to be accurate ~2% for rela-
tively small homogeneous cores. The effective addition of reflec-

" tor and geometric slze as measured by the first method was less
acgurate than that measured by the second method, The values
obtalned by both methods coincided within the limits of the ex- -
perin.ental errors. The method of measurtng neutron flux dis-
tribution was not applicabls In thls case. (TTT) '

22021 (LA-DC-9216) CRITICALITY AND CENTRAL REAC-
TIVITY CALCULATIONS USING ENDF/B DATA, LaBauve, R. J.}
Batial, M, E, (Los Alamos Scientific Lab,, N, Mex.). [1968],
Contract W+7405-¢ng-36, * 7p, (CONF-680307-23), Dep,
CFSTL .

From 2nd Conference on Neutron Cross Sectlons and Tech-
nolegy, Washington, D, C,

‘A serles of criticallty calculations has becn performed for se-
lected cxperimental assemblics to test the Category I, ENDF/B !
arutron data, These assemblles Include JEZEBEL (plutonlum
corel, TOPSY (enriched uranlum core with natural uranlum ro-
flector), and ZPR-3 Assembly 48 (plutonlum fuel, soft spectrum).
Central reactlvity worths were algo computed for several mate-
rials of Interest In fast reactor deslgh. In the eourse of obtaining
multlgroup constants for input to the Los Alamos Sclentiflo Lab-
oratory codes useq In these calculations, geveral ENDF/B re-
‘trieval and processing codes were employed. These Include
DAMMET, & code for rearranging and altering the mode of the
atandard BCD ENDF/B llbrary tape; ETOE, a code for preparing
¢a MC? library tape; and MC?, a code for generating multlgroup
‘coastants from microscoplc neutron data. Calculatlohal results
hsve been compared with experlmcent as well as results obtained

" using other nuclear data llbrarles. (auth) 4
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15925 fURNL-TM-1736), PROMPT NELITRON DECAY
AND REACTIVITY MEASDREMENTS IN SItBCRITICAL URA-
NIUM METAL CYLINDERS, Mihalczo, J. T. (QOak Rldge Na-
tional Lab,, Tenn,). Fch, 1968, Contract W-7405-eng-26,
35p. Dep. CFSTL. '

Prompt ncutron deeay constanis have been determined for un-
reflected and nnmoderated snheritieal eylinders of enrlched ura-
nlum (93.15% 3) by the Rosst-a technique. The cyl(fider dlam-
eicrswere 17.77, 27.94, and 3R.09 cm and the heights, at these
dtameters. varicd from 10.184 to 2,548, 8.431 to 5.399, and 7.502
to 4.780 em. respecilvely. The decay constants agrecd to wllhin
4% with those measured by the pulsed neutron method; the com-
par(son with lhe results of S, iransport theory calculatlons showed
disagreements as large as 20%. Reactivitles as much as 33 dol-

.1ars suberitical were determined from the prompt necutron dezay
constant at delayed criticality and changes In the prompt ncutron

- lifetime with cylinder height calculated by S, transport theory.

These rcaclivitles agreed favorably wilth values delermincd by an
analog computer whuse Input was the response of an ionizatlon ‘
chamber to power changes when an assembly was disassembled

1 Jrom delayed criticality to a given reactivity. (auth)

. 33004 PROMPT NEUTRON DECAY AND REACTIVITY MEA-

- SUREMENTS IN SUBCRITICAL URANIUM METAL CYLINDERS,
Mihalczo, J. T. (Oak Rldge Natlonal Lab,, Tenn,). Contract W-

; ;éog-ﬂang-ZG. Nuc[.'SCI. Eng., 32: 292—301(1968).' (ORNL-P-
3620). ' :

Prompt-neutron decay’ constants have been determined for un-

reflected and unmoderated subcritical cylinders of cnriched ura-
niym (93.15 wt % 2°U) by the Rossl-o technique. The cylinder
dlameters were 17.77. 27.93, and 38.09 om and the hclghts varled

' from 10.184 to 2.548, 8.431 to 5.399, and 7.602 to 4.780 cm. re-

_ spectively. The decay constants agtced to within 4% with those
measured by the pulsed-neutron method; the comparisonh with the

* results of §, transport theory calculations showed disagrcements

as large a8 20%. The ratio of the prompt-neutron dccay constant
« of a cylinder at delayed criticallty to that of a subcritical cylinder
and the ratlb of the corresponding prompt-neutron lifetimos were
used to obtain subcritical rgactivities as great as 33 dollars. The
lfetimes wero calculated using nhcutron fluxes from S, trsnsport
theory. These reactlvities agreed fnvornbly with values doter- .
mined by an.analog computer whose Input was the rosponse of an
lonizatlon chamber to power changes when an assombly was dis-

" assembled from deisyed criticallty to & given reactivity, 11

references. (auth) .

(LA-DC-9404) REACTIVITY VALUES FROM THE ., .
LASL CROSS-SECTION TAPE LIBRARY, Mills, C.B, (Los ° .
[nd). . Contract W-7405-eng- *
3p, (CONF-680601712), Dep. CFSTL .
From l4th Annual Meeﬁng'of the American Nuclear Soclety,
Toroato, Ontarilo,
.Effects of computer approximations on reactivity determination#
| are diacussed. Computations of ‘central reactlvities In fast spec- °
trum critical assemblies are tabulated as 2 functlon of neutron
energy group; this shows reactlvity dependence’on energy. Com-°.
parison of reactlvities, determined In thls manner, allows neutron
croas section evaluation. (M.L.S.} e

.o
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44895 (IN-in67)  ANALYSIS OF ARMF MEASUREMENTS
Y ONI-DIMENSIONATL M@L TIGROUP DIFFUSION CALCULA-
TILINS,  Milisap, D, A, thinho Nuclear Corp,, ldaho Falls),
Aty 1968, Cemtract ATti10-1)-1230, 56p. Dep, CFSTH.
Desertgeions of thir ARME -1 and ARMF =11 enre loadings far
reuetlvity measurements are glven. Experimeatal praccdures are
glven. Calenlatiemal procoturcs are described; energy and lethargy
granp stinetures are llsted. Normalized unpertnrhed real flaxes,
adjetnt finxea, and atisarption statistical welghta are tahniated. Re-
snlts 1] nneasurred and 11aleutatert values are shawn graphieatly.
Grang cess seetloms and reaellvilies are tatulated for water,
heavy water, le, C, Mg, Al, Zr, Pb, and Bl. 12 refcrences,
(M.L.S.)

35647 tNAA-SR-Memo—-12288) SURFACE-TO-MASS AND
HETEROGENEITY EFFECTS ON THE SPECIFIC REACTIVITY
OF SELECTED MATERIALS IN A FAST NEUTRON SPECTRUM,
Mountford, L, A.: Springer, T, H,; Carpenter, S, G.; Tuttle, R, J,
fAtomics International, Canoga Park, Callf,), Mar, 7, 1967,
21p, (CONF-661001-57), Dep, CFSTI.

From 14th Conference on Remote Systems and Technology,
Pittsburgh, Pa,

The reactivity worths of several samples of U (of several en-
richments), Th, Ta. and W have hecn measured in a heuti on spec-
trum charactcrized by a medlan figsion encrgy of 63 keV. The
resultg hace been used to determine the dependence of the specific
worths on the surface-to-mass ratio (/M) of the samples. The
dependence on enriohment has also hecn mcasured for U with
heterggenenus mixtures of 23°U and 3%y showing that ihe effcet
of uging two aamples of different enrichment was little different
from thal of using a corresponding unlform cnrichment. The re-
activtty effrel of thermal rxpansion was ealenlated from the (S/M)
dependence and used to coriect the tutal teinper ature coefficient
of reactivtty 10 abtatn 1he o!!n-g.-t of Drmgnlvr tiroadening. (auth)

32977 (NAA-Sfi-Memo—12289) THE CONTRIBUTION OF
THUERMAL EXPANSION TO THE TEMPERATURE COEFFICIENT
OF REACTIVITY OF 3%y METAL SAMPLES, Mountford, L, A,;
Springer, T. H.; Carpenter, S, G,; Tuttle, R. J, (Atomics Inter-
nationiel, Conoga Park, Calif.), Mar, 27,1967,  23p, (CONF-
650602-89), Dep, CFSTI.

From Amerlcan Nuclear Soclety 11th Annual Meeting, Gatlin-
burg, Tenn,

The reactlvity effecl of thormal cxpansalon of #5U melal has
been. measurad and calculrled In a scries of neutron chergy
apcelra. The correcilon of thc meaaured tempernture cocfficlent
of reactlvity for this cffect to obtaln the Doppler cffect 18 shown
for ane of these apcetra, The rcaults of temperature coefflelent
mcasnrementa with 20 and Th In thesc spectra are given. (auth)

28747 SPATIAL DEPENDENCE IN THE MEASUREMENT OF
THE REACTIVITY IN A SUBCRITICAL SYSTEM. Ortiz, G.
Lopez; Olarte, F. J. (Junta de Energia Nuclear, Madrid).
Nukleonik, 10: 329-30(Jan, 1968).

The renotivity of a heavy water —natural uranium carbide cylin-
drical system was measured using a 150-keV Cockcroft —~Walton
accelerator as the neutron pulsed source. Calculatlve techniques
of Garelts and of Gozant were used in which system response to &
heutron pulse s determined. (S.F.L.)
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47004  (APDA-216(Vol.l)) ANALYSIS OF SODIUM REAC-

TIVITY MEASUREMENTS, VOLUMI; 1, CROSS S8ECTION EVAL-
UATION AND DATA TESTING, [I'ttterle, T. A, Baga, E. M,;
Yamamoto, M. (Atomic Power Deveiopment Assoclates, Inc,,

Detrolt, Mich,), June 1968, Contract AT(11-1)-865. {itip,
Dep. C¥FST1.

An ynulysls of sodlum reacttvity measurements tie fast 1 cactor
critical agsuinbllus is presented, Voiume 11 presem s the settum -
void anulysis. In Vol. I, umphasls 1s placed on cross seotiun
evaluatiou und data testing conducted to establish the arcirie:y of
the cross scctlon dsta usal for the calculutivns of Vel, I, Vilduine
I descrtbes the evalualion of the eross sectlon ilata, testing of the
data by comiparison of culculutions with integeal expeshnedt wea-
gurements, und ah examination of mettiuits used lor eritical ag+
sembly calculations. Neutroh cross scctlons important for the .
sodlum analysls have becn evaluated as modtficatlons to the ENDF/
B data file. Caleulatlons of criticality, reaction-rate ratios, and
materlal worths using both the ENDF/B and modified ENDF/B
data have been made for ZPR-111 Assemblles 48, 48B. 49, and
ZPR-V] Asscmblies 2 and 3, The modtfied ENDF/B data are found

. to be over-reactive for these assemblies by 0.2% to 0.4% Ak whtle

. June 1968,

- -

the ENDF/B datu are under-reactive by 1.3% and 0.7% for the
29py and ¥U-fueled assemblles, respectively. In general, the
modlified data yleld better agreemgnt with experiment than the
ENDF/B data. Methods examined inglude resonunce self-ghielding
technlques, varlations in number of groups and geomctrical rep-
rcsentation, ah invesatigution of absolute central worth discrep-
ancles, and the use of cell-homogenized cross sections. The cell-
homogenlzod cross sectlong are cbtained as averages over
transport-theory calculations of the sputial distributions of the
flux in the plates forming a cell. These calculations indtcate that
the plate heterogeneitles may have significant effccts on the real
and adjoint flux spectra. (auth)

47005 (APDA-216(Vol,2)) ANALYSIS OF SODIUM REAC-
TIVITY MEASUREMFENTS. VOLUME II. SODiUM VOID CAL-
CULATIONS. Pitterle, T, A.; Page, E. M.; Yamamoto, i1,
(Alomic Power Development Assoclatcs, Inc,, Detrott, Mich.).
Contract AT(11-1)-865, 104p, Dcp, CFSTI,

The second of a two-volume report on an analysis of sodium
reactlvity measurcments In fast reactor critical assemllics is
prescated. Volume 1 describes the cross sectlon cvaluation and
data teating conducted In aupport of the sodlum vold anrlyscs.
Volume II describes the methods of caléulation and the calculated
results for an analysis of sodlum vold mcasurements performed
in ZPR-1lI Assembllcs 48 and 48B and ZPR-VI Asscmblles 2 and
3. The detalled vold measurements In the aasemblics have heon
caleuiatet] using the MENDF/I3 croaa sectlon dita descrlivsd in
Valume 1, and additionnl calenlntlons hive heen with tho ENDE/B
data. The basle methad of calenlation 18 pertmtiation theory in one-
and two~dimenslonal diffuslon theary. Methada exminined Includo
variotlons in reaonancc scif-shlelding teehntques, number of
groups, varlatlons of perturbatlon theory Including cxact perturba-
tion theory, transport lheory, and heteragenelty conslderations?
For the hetcrogencity analysls, cell-homogenized cross scctians
are obtained by flux-welghting over the ccll using transport theory
calculations of the spattal flux dtstributtons. Overall caiculations
of the void reactivities with the MENDF/B data show better agree-'
ment with expertment, particularly for the #*3Pu-fuelcd assemblies.
For centrally voided regions. the MENDF/B data yleld the follow-
Ing qualltatlve agreement with experiment: 25% less positive than
experiment for Assemblies 48 and 48B, 15% less negatlvc than ex-
periment for Assembly 2, and 25% more negatlve than experiment
for Assembly 3. Regions with large leakage contributions tend to
be conslstently underestimated by about 15% with maximum dis-
crepancies of 257 far all assemblics analyzed. lteterageneity and
tranaport theory effects on the votld reacttvitics are found to be
notably large for Assemhlv 4R. (auth)
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53292 EXPFRIMENTAL AND THFORETICAL STUDIES OF
REACTIVITY COEFFICIENTS OF IMPORTANCE FOR FAST RE-
ACTOR SAFETY, Tiren, Ingmar, Goteborg, Chalmers Tek-
niska Hoeggkola, 1968. 23p.

Thesls, , .

A summary {a made of 6 published papers by the author and: co-
authors oh the following subjects: measurement.and analysis of
reactivity effects In empty channels In a fast reactor; tables re-
lated to the mean square chord length In right paralieleplpeds;
studles of the reactivity of polyethylene In the fast reactor FR-O;
studics of the effect of heavy water In the fast reactor FR-O;
actlvation Doppler measurements on 23U and #%U In some fast
recactor speetra; and comparison of theoretical and experimental
v:llucl; of the actlvation Doppler effect in some fast reactor spectra,
(Swed

1873 STUDIES OF THE RATIO OF #%U CAPTURE AND
25y FISSION CROSS SECTIONS IN TIHE FAST REACTOR I'R-O.
Tiren, L. f, (Aktlebolaget Atomenergl, Studsvik, Sweden). -
Nukleontk, 10: 141-8(1967), : t
\easurements of the ratlo of 23U capture and ¥ flsslon cross
gections have been made in flve cores of the fast zero ehergy re-
actor FR-O. corresponding to three substanttally different neutron
gpeetra. The experimental results were calibrated by. measure-
ments In a thermat spectrum, for which the cross sectlons in-
volved are accurately known. The capture rate In 2%{J was detected
by counting the ¥"Np y-activity,of Irfadlated folls ustng the y-X-ray’
coincidence technique, gnd the flgsion ratio In 233 was ohtained
from the counting rate of 2 small fission chamber. The experi-
mental results were reproducible to within about 1%. Systematlo
errors due to the heterogeneous core loadings and other effects
add another I to 2% to the het uncertalnties. The mcasured values
obtained at the centers of the cores are In good ngrcement with
results of multigroup calculatlons. (auth) .
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12247 NEUTRON SPECTRUM MEASUREMENT IN A FAST
CRITICAL ASSEMBLY, Bennett, E, F, {(Argonne Natlonal Lab,,
fi.). Nucl, Sct, Eng., 27: 28-33fJan, 1967),

The neutron spectrum at the center of a large, dllute fast reac-
tor was mcasured over the cnergy-intcrval from 1 keV to 1 McV.
Resolutlon of the measurement was about 20% (FWHM) except at
the lower energies. Errors In the measurement are doscribdd and
a comparison made of the mcasured result with a multicnergy-
group calculation. There exista falr agrccment between the mea-
sured spectrum and the multigroup calculation. (auth)

35486 (ANL-7320, pp 477-80) SPECTRUM MEASURE-
MENTS IN A LARGE DILUTE PLUTONIUM-FUELED FAST RE-
ACTOR. Bennett, E, F.; Gold, R,; Huber, R, J, (Argonne Na-
‘jonal Lah., lit.).
Spectrum measurements have hecn made at the center of the
ZPR-3 Asscmbhly 48, a large, dilute, Pu-fueled fast reactor. The
. energy distritilon of fragments from the ®Ll{n,a)t reaction and
of protons recoiitng in a tH proportional counter can be interpreted
in terms of the neutron-cencrgy spectrum. The results of mea-
surcments with the two techhiques are compared, and the agree-
ment I8 withtn estimated crrors. (auth)

38687 EXPERIMENTAL NEUTRON-SPECTRUM COMPARI-
SON FOR A ZONED AND A HOMOGENEOUS FAST CRITICAL
ASSEMBLY. Bennett, E, F, (Argonne National Lab,, O1.).
Trans, Amer, Nucl, Soc,, 10: 271-2(June 1967),

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Callf,, June 11-15, 1967, See CONF-670602,

27798 (GEAP-5340) NFUTRON SPECTRUM MEASURE-
MFENTS IN A FAST PLUTONIIJM ASSEMBL.Y, ZPR-1II ASSEM-
BLY 48, Brown, P, S,; Weltzherg, A, “(Gencral Electric Co,,
Sunhyvale, Callf. Advanced Products Operation). Jan. 1967,
Contract AT(04-3)-189. 28p. Dep. CFSTI, :

The: nentron sncctrum has boen measured in ZPR-III Assembly
1A, a dljute, Pu-fueled fast reactor. At the core center, a proton
recoil spectrometer was uscd to cover the energy range from 14
keV to MeV and resonance sandwich dctectors were uscd to cover
the range from 18.8 eV to 2.95 keV. in the U-238 blankct, a proton
recoil spectrometer was uscd-to cover the energy range from 4
keV to 1 McV. (authl
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35488

(AN{~T320, i 486-9) COMMENT ON SPECTUUM
MEASUREMENTS IN A LARGE, DILUTE PLUTONIUM-FULLED
FAST REACTOR, Brown, P. S, (Gencral Electric Co., Pleas-
anton, Culif. Nuclear Technology Dept.),

A generptzed desceription of a proton-recoil spectrometer for

" neutron gpcctrum measurrmonts 1s glven. Experiments utilizing

this speetroincter are hricfly discussed., Comgarisans of the
spectrum nt coru center of ZPR-3 and in the blunket of 2PR 3

,are shawn grajhically, M.1.5.)

14027 FAST-NEUTRON SPECTRA IN WATER AND GRAPH-
ITE. Harrlg, L, Jr.; Sherwood, G.; King, J. 8. (Univ. of Mich-
igan, Ann Arber), Nucl. Scl, Eng., 26: 571-3(Dec, 1966),.

Mcasurements of space-dependent fast neutron spectra o water
and graphltc at 2.0 and 12.0 MeV for fluxes directed normally to
the Ford reactor corc face with prnetrations up to 60 Cm are re-
ported. Conparisons of the meaanrement values were made with
those calculated nsing the shielding code NIOBE. A solid-state
proton- recoll telescope was used to measure heutroa energles.
W.R.D.) .

32365  (ANS-SD-2; Paper 3) IN-CORE EXPERIMENTS

WITH A VL{ "SANDWICH" FAST NEUTRON SPECTROMETER,

Huber, R. J. (Argonne Natlonal Lab., Idaho Falls, Idaho), .18p.
The use of surface barrier detector- lithlum-6 sandwiched fast

, heutron gpectrometers for Ih-core measurements In the Zero

Power Reactor III Assembly 45, & zoned fagt critical having a
soft (for fast reactors) neutron ehergy spectrum, and the Argonne
Fast Source Reactor 1s described and the data obtalned are pre-
sented. (B.G.D.)

‘38211 FAST-NI M RoN RUFCTRA IN A DEPLETED-

URANIUM SPHERFE, Moore, R, A, Nelll, J, M.; Gozani, T.;
Russcll, 4, I, Jr. iGeneral Atomic Uiv,, General 'Dynamtics
Corp,, San Dtego, Cnllf,), Trans, Amer. Nnel, Snc,, 10: 267

. {(June 1267),

From 13th Annual Mecting of the American Nuclear Soclety,
San Dicgo, Callf,, June 11-14, 1967, See CINF-670602,
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40344 (RPI-328-87, pp 22-59) FAST NEUTRON SPECTRUM
PROGRAM, (Rensselaer Polytechnlc Inst,, Troy, N. Y)),

Information is giyen on the design and development of a spher-
lcal lead electron target for use as the heutron source In fast
assemblles. Measurements were made of the hcutron spectrum
from a 40 x 40 x 38 in3 jron assembly pulsed with the lead target,
The spectrum of neutrons from several re-entrant holes in the
iron asaembly were measurcd by time-of-flight using a *B,C -
Na2 detcctor. An effort was made to formulale thc adjoint fast
rcactor spectrum, and an application 18 glven for g representa-
tive oxlde core. A varlational principle 18 developcd for the de-
termination of decay constants In pulsed fast heutron assemblies,
A group constants averaging procedure for few-group importahce-
function and reactlvtty calculations In fast reactors 18 presented.
A 8ix-group importance function calcylation is given In graphlcal
form for GODIVA usling Importahce-averaged and flux-averaged
group constants. (S.F.L.) . :

30247 (AERE-R;SS«W) THE DETERMINATION OF THE
FAST-NEUTRON SPECTRUM IN POSITIONS IN THE DAPHNE

REFLECTOR, Silk; M, G. (Atomic Energy Research Estab-
lishment, Harwell (England)), - Mar, 1967, 30p, Dep, CFSTI, -
UK 48, 6d, ' . .

The difficultics Inherent In spectrum determinations in reactors.
at positivna remote from the coure center are considercd, and the
sultalillty of ¥1.1 and 3llc semleonductor sandwich spectrometurs
for this work 18 dlscusscd. Spectra obtulned In many positions in
the DAIIINE retlector are compared with caleulaled spectra.
(auth) L . . : -

35687 (ANL-7320, pp 481-5) A COMMENT ON THE COM-
PARISON OF THEORETICAL WITH EXPERIMENTAL NEUTRON
SPECTRA IN FAST CRITICAL ASSEMBLIES. Travelli, A, (Ar-
gonne Natlonal Lah,, I1L.),

The experimental data obtained by Bennett 1n the measurement
of central ncutron spectru ir fast crtticrl asgemblics huve a reso-
lutlon of 15 to 20% in energy ovur the cnergy range, which 1xtends
approximatcely from 1 keV to 1 MeV. Thu tigh resolution, com-
bined with the small statistical crror of the ilata, makes 1t possl-
ble to measure, in addition to the macroscopic behavior of thu
neutron spectrum, some of the mlcroscople variations of thu spec-
truin ut thosc chergies for which resoninces of the 1ight clements
causc shurp variuttons of the trunsport cross section, The grgater
rcsolution of the experimental spectra ralses the questton uns w
how accurately the present analytical methods can predict the mi-
croscopic varlations of the spectrum, and adds considerable lnter-
est to the comparison of experiment with theory. The results of
two such comparlsons are shown in which some detalled experl-
mental spectra were matched to corresponding high-resolution
calculations. A list of 14 references {8 Included. fauth)

1968
4433 NEUTRON SPECTRUM MEASUREMENTS IN ZPR-3,

-6, AND -9 USING HYDROGEN-RECOIL PROPORTIONAL
COUNTERS, Bennett, E, F,; Gold, R, (Argonne National
.Lab,; NI1,), Trahs, Amer. Nucl, Sog,, 10: 577 (Nov. 1967).
From 15th Conference on Remote Systems Technology and
Atom Fair, Chicago, Ill., Nov, 5-9, 1967, See CONF-671102,
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37278 (AERE-R-5364) MEASUREMENTS OF FAST NEU=~
TRON SPECTRA IN REACTOR MATERIALS, Coates, M, 8.;
Gayther, D, B.; Goode, P, D, (Atomic Energy Research Estab-
Ushment, Harwell {England)), Feb, 1968, . 38p, Dep, GFSTI,
UK 8s, 0d, . !
A Beries of heutron energy spectra emerging from spherical
shells of natural uranium, polyethylene, graphite and sodlum were

. measured In the energy reglon 300 eV.to 6.5 MeV. The time-of-

flight method was used with a 60-m path and a.pulse source of
fast neutrons provided by the 45-MeV llnear accelerator. The
source was located at the centre of the shell and spectra leaving
the surface at 0 and 45° to a radlus vector were determined. In
addition a few measurements were made of spectra In the 0* di-
rection from different penetration depths into the shell wall. The
source was desligned to emit heutrons {sotropically, and the aim of
the measurements was to provide spedtrs In simple ore-dimen-
slonal systems In crder to teat the nuclear data sets used in reac-
tor crlculations. The experimental method ls described in detall,
and some comparlsons hased on diacrete ordlnate solutions of the
“oltzmanh equation are presented. (auth)

534256 NEUTRON PROPAGATION IN URANIUM DIOXIDE,
PART I, SPACE-ENERGETIC DISTRIBUTIONS OF NEUTRONS,
Golubev, V, I.; Golyaev, N, D.; Zvonarev, A, V.} ZizIn, M, N.;
Koleganov, Yu, F,; Nlkolaev, M, N,; Orlov, M, Yu. At. Energ,
(USSR), 26: 292-7(1868). (In Russlan), '

The experimental results of the neutron Induced reaction velos-
itles lh & large block of UO, (dloxide reflector of BR-I reactor)
are presented. The heutroh spectrum In the large UO, block 1s
Investigated by the time-of-flight method and sandvich techhlque.
The results of the mcasurements are compared with the calcula-
tinns of the neutron propagation In U0, by 28-group sect of con-
stantg. The results glve the posalbility to estimate the accuracy
?f !he sct of constants and calculation methods. (auth)

7619 MEASUREMENT OF REACTOR NEUTRON ENERGY
DISTRIBUTIUN TO ~20 MeV. Kukhtevich, V. L; ‘Tryhov, L. A
Trykov, Q; A, At. Energ. (USSIY, 23: 191-5(Sept. 1967), (in
Russian}.

The spectra of the reactor investigated were measured at en-
sergies up to 19,5 £ 0.6 MeV using a scintillation spectrometer with
a sttibene crystal and discrimination of the ¥ background during
the excitatlou using filters of lithium hydride (21.4 g/emd under
conditlons of good geometry. Sumeddevliations of the measurred en-
ergy distributlon from the calculated and experimental fisston
spectru can be explained on account of the Interactlon of neutrons
with the materials of the active zone. With transmlsslon couf-
ficienta up to 1073 to 107¢, the total cross sectlon was medsured
for water, carbon, and lead in the energy Interval from 1 to ¥ MeV
'with errors of 2,5to 3% at 1,5< E,« 6McV and vto b  at B, > 8
MeV. Tho total cross soctlon fur carboh and water at Eg> 2 MoV

satisfactorily agrees with published data; For Icad and watcr be-
low 2 MeV, the sizes of the cross scctlons are lower (In comparl-
son with the data for thick samples), which 1s explained by the |
passage of ncatrons through thc minlmum vilue of the eroas sec-
tlon. For lead in the energy range fbove ~3 McV, a tendency to
Irregularitics was observed. The dependence of the luminescence
of the stilbene crystal on the energy made 1t possible to deternilne
tha secattering from carbon saniples. (tr-auth)
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50620 ?’ EXPERIMENTAL DETERMINATION OF THE. AMOUNT
OF FAST NEUTRONS IN THFE. FISSION SPECTRUM, Nasyrov, F.;
Stalborskil, B. D, Dokl, Akad. Nauk SSSR, 180: 836-8(June 1,
19681, (In Russian), :

If a small aniount of moderator 138 contalned In the reactor core,
the reactor neutron spectrum may be uscd to study the spectral
properties of fission heutrons. This problem was Investigated
within the corc of a fast reactor operating with highly enrlched
By, the core also contained 20% Fe, 10% Mo, and 10% ¥™®U. The
neutron spectra were Investigated In‘the 0.6 to 24 McV reglon by
means of threshold detectors. Ftssloh chamber determinations
and activation studies were also made. It was found that below
3 MeV, the reactor spectrum diifers from the fission spectrum;
this 1a due to the low cnergy transltlons of ncutrons cruscd by
Inclastic processes, Above 3 MeV, the spectra are fairly simi- .
lar. The evaporation model characterizes the fisslon ncutron
spectrum up to 24 MeV; 1t remains to be determined how far this
range extends. (TTT)

29829 tGA-9551) FAST NEUTRON SPECTRA TNMUL-
TIDLYtNG AND NON-MULTIPLYING MEDIA, Nelll, J. M.;
Russeil, J. 1., .Ir,; Moore, R, A,; Preskitt, C. A, (Gulf General
Atomic, Inc., San Dtego, Caitf,), Feb. 23,1968, Contract
AT(04-3)-16%, I7p. (CONF-680307-33), Dep, CFSTI,

Frot 2nd Conference on Neutroh Cross Sectlons and Tech-
nology. Washington, D. C,

Fast neutron spectra were mcasured at various positions in
spheres of depleted uranium and 93.2% enriched uranium, and
these data were used to provtde integral checks on the accuracy
of neutronh cross scctions and computational methods. The data
cover the energy range between about 10 keV and 156 MeV and
were obtalned usihg three flight path lengths, 45, 50, and 210
mcters. The detectors used conatstedt of a 5-1n. diameter NE-
2Lt proton-rocoil detector for fasl neutrons and a 5-in, dtameter
NE-90% lithium glass detector for intermedtate energy neutrons.
The pulsed source for the mcasuremcnts was obtained by im~
pihging the beam from the Guif General Atomlc Linear Electron
Aceclerator onto tungsten or uranium targets. Several different
types of calculatlon have beeh compared with the measurements,

1ncluding multigroup transport theory, and two different sets of
* crods sectlons have been used. The measured spectra in the 23y
sphere are consiatently softer than the calculated values. The
measured spectra in the 33U sphere are accurate enough to permft .
one to choose the better of the two cross sectloh sets. (auth)

" .
33031 FAST-NEUTRON SPECTRUM MEASUREMENTS IN*
THE CORE AND REFLECTOR OF ZPR-3 ASSEMBLY-51, b
Powell, J. E. (Argonne National Lab,, Idaho Falls, Idaho),
Trsns, Amer, Nucl, Soc,, 11: 217-18(Juhe 1968),
From 14th Annual Meeting of the American Nuclear Soclety,
Toronto, See CONF-680601, : .

30302 (GA—8377) FAST REACTOR SPECTRUM MEASURE-
MIEINTS, Quarterly Progress Report for the Period Ending Oc-
tober 31, 1967, Preskitt, C. A, (Gulf General Atomic, Inc.,
San Diego, Callf,), Nov, 21, 1967, Contract AT(04-3)-177.
16p, Dep. CFSTI,

Construction of the Suberittcal Tlime-of-Flight Spectrum Faclitty
(STSF) 18 described; problems encountered are digcussed. An in- ’
ventory of core materials present for loading the STSF is tabulated.
Core and reflector composition for STSF-1 18 given; reactivities of
vartous loadings are tabuiated. Neutron spectra arc showa for
varlous locatlons with respect to core content, Reactlvity transients
regulting from unintentlonal criticality while closing the beds are
shown as a functlon of time. (M.L.S)
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32452 _, INTERMEDIATE-ENENGY FAST REACTOR SIEC-
TRA BY TIME-OF-FLIGHT, Preskitt, €, A,; Netll, J. M.:
stevens, C, A, (Guilf General Atomic Inc., San Dinga, Calif,),
Trans, Amer, Nucl, Soc., 11: 216-17(Juno 1968),

From 14th Annual Meeting of the Amerlcan Nuclear Soclety,
Toronto. See CONF-680601,

{47008 (GA-8716) FAST REACTOR SPECTRUM MFA-
'SUREMENTS. Annual Progress Report for the Period Ending
Aprll 30, 1968, Preskitt, C, A,; Nelll, J, M,; Young. J, C.
(Gulf General Atomic, Inc., San Diego, Callf,), June 3, 1968,
Contract AT(04-3)-167, 48p, Dep, CFSTI.

A description of the STSF split-table assembly ls presented.
The first core loading for the assembly, designated STSK-1, is
described. Description of the experimental electrontcs is pre-
scnted. Data reduction procedures are analyzed. Spectra mea-
surements for intermedlate and fast neutrons are prcsented.
(p.c.c.}’ .

39548 (RP1-328-123, pp 18-25) FAST REACTOR DHYSICS
EXPERIMENTAL. (Rensselaer Polytechnic Inst., Troy, N. Y.}.
The analysis of time-of-flight measuremeats of fust neutron
spectra hi depleted uranlum was continued, and computer pro-
grams were developed for analyzing time-of-flight data on fast
neutron spectra. Preliminary results of measurcments of pusition-
dependent faat heutron spectra in Iron are also reported. (D.C.w.)

48424 (RPI-328-133, pp 35-55) FAST REACTOR PHYSICS:
EXPERIMENTAL. (Rensseiaer Polytechnic Inst,, Troy, N. Y.).
A serles of position-dependent fast neutron spectrum measure-

“ ments In rectangular assemblles of Fe and depleted U was per-

formed; comparisons were made with theoretical predictlons.
Prellminary studles of an L1 glass detector for measuring inter-
mediate neutron energy spectra were initiated. Some developments
in detectors and assoclated electronic equlpment for measuring

. fast neulron spectra are also summarlzed. (D.C.W.)
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19151 (NAA-SR-Memo-12315) THE ATOMICS INTERNA-
TIONAL EVALUATED NUCLEAR DATA FILES AND ASSOCIATED-
COMDUTER PROGRAMS FOR THE AUTOMATED PREPARATION
OF MULTIGROUP CONSTANTS, Alter, H. (Atomics Interna-
tlonal, Canoga Park, Calif,). Feb. 24, 1967. Contract AT (04-3)-
701. 29p. Dep.mn. CFSTI $3.00 cy, $0.65 mn,

Input data from the Atomics Intcrnational Evaluated Nuclear
Data File (AIFNDF) tape are processed to give spectrum-weighted
group-averaged neutron cross scctions and other quantitics re-

quired for the solution of the heutron transport cquation hy multi- *

group dtffuslon and transport theory mcthods. The calculation of
‘mulllgroup Doppler-hroadened effectlve resonance Integrals and
croas sections in the resonance rcgioh for a hcterogeneous or
homogeneous resonancc absorber is bagsed on the single-level .
Breit—Wigner thcory with no overlapplng of he!ghborlng res-
onances. Inelastic and elastic scattering transfer matrices dre
calertatert uning diiferenttal mepttertng croan sectlon data stor
on the AIENDF Anjular Disirthulion Data Tape (ADDT). Multi-
group liliraricg are punched in any of the formats required by
thr ane-dtmeneinnal multigriup diffusion thcory codea. ULCER,
FAIM. FAIM-CFLL, CAFSAR, and CAESAR 1V; the ohe-dimen-
fianal multigroup &, transport theory code, DTF; and the spéc-
trum codes, FORM and AILMOE. (auth)

33852 (EANDC-58(U)) THIiitD BIENNiAL REPORT OF THE
ACTIVITIES OF THE EUROPEAN AMERICAN NUCLEAR DATA
* COMMITTEE. Bretcher. E.; Batchelor. R.” (European-Amerlcan
Nu¢lear Data Committee). May 1966. 10p. Dep.

The activities of the European- American Nuclear Data Com-
mitiee between Jahuary. 1964, and January, 1966, are sumia-
rized. (D.C.W.)

38149  (BNL-50061A) SIGMA CENTER. NEUTRON CROSS
SECTION COMPILATION CENTER SCISRS NEWSLETTER,
PART A, REFERENCE AND BIBLIOGRAPHY. (Brookhaven
Natlonal Lab,, Upton, N, Y.), June 1967, 139p, Dep, CFSTI,
A llating hy reference of the lilerature Incorporated into the
. SCISRS bibllographlc system ls presented together with a bibllo-
graphlc Index that 1s llsted by accesgioh humber (reference ab-
breviation.) (D.C.W.) '
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42520 (BNL-50061B) SIGMA CENTER, NEUTRKRON CROSS
SECTION COMPILATION CENTER SCISRS NEWSLETTER,
PART B. ISOTOPE LISTING. (Brookhaven National Lab,,
Upton, N, Y.). June 1967, 107p, Dep. CFSTI.

A listing. arranged by isotope, i8 given of references to pub-
lished and other material o various ncutron cross sections. The
cross-section types, dates of publication, and ncutron cnergy '
ranges arc included. The listing comprises the major part of the
data contatned In the Sigma Center Storage and Retrieval System
(SCISRS) to date. (S.F.L.)

31738 (NAA-SR-11980(Vol.4)) COMPILATION, EVALUA-
TION, AND REDUCTION OF NEUTRON DIF FERENTIAL
SCATTERING DATA, Campbell, R. W,; Davls, S. K.; Alter,
H.: Dunford, C. L., Bertand. R..F. (Atomics Irternational,
Canoga Park. Calif.). Apr. 3,1967. Contract AT(04-3)-

701. 288p. Dep. CFSTI.

A compilation 18 given of the angular distributions of elastically
scattered neutrons, based on avallahble experimental data, for 1so-
topes in the mass ronge 2'< A < 244, These data were analyzed
and reduced into a form convenient for use In digital computer cal-
culations. The elastic differential scattering data are represented
by expansions In a finite series of Legendre polynomials with
energy -dependent coefficients In the center-of -mass coordinate
system. A listing of the Legendre coefficients for all angular dis-
tributions, as well as plots of selected data, are Included. The pri-
mary source of experimental data was report BNL-400, second
edition. (S.F.L.)

1009 (BNL~10%85) ACTIVITIFS OF THE CROSS-
$SECTION COMPILATION AND EVALUATION CENTERS
AT THE BROOKHAVEN NATIONAL LABORATORY,
Chernick, Jack  (Brookhaven Natfonal Lab,, Upton, N, Y.),
11966), Contract AT(30-2)+Gen-16, 7p, (CONF-661014—
2). Dep, mn,’ CFSTI $1,00 cy, $0.50 mn,

From IAEA Confcrence oh Nuclear Data, Purls, Frunce,

A summary of acttvtttes In the compllation and evalua-
tlor of neutroh cross scctions is presented, (D.C.W.)
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11989 (NYO-72-107) TINDA: AN INDEX TO THE LITERA-
TURE ON MICROSCOPIC NEUTRON DATA. (Columbia Univ.,
New York. ENEA Neutron Data Cimpllation Centre, Gif-sur-
Yvette (France)). July 1, 1966. Contract AT-30-1-GEN-72, .
138p. (EANDC-60(U); CCDN-CI-11). DTI Extenslon.

A cumulative bibliography is glven of the literature on micro-
scoplc neutron cross sections and allicd data. The materlal 1s
arranged In order of the target nucleus and hy the type of data *
referenced. Coverage ls generally limited to scattering and
reactions Induced by neutrons of cncrgy <20 MeV, for spectfic
‘elements and iaotopes. Information on (y,n) and (y,f) reactlona
has been Included for cases In which the y-ray encrgy Is lcss
than ~15 MeV and the (y,n) cross sectign greater than 0.1 mb.
While maat of the references covered report on mcasurements,
CINIIA also Includes theorctical caleulations, cross sectlon
*evaluations, and compilations ipsofar as they refer to specific
target nuclel. (S.F.L.) ’

35546 (ANL~7320, pp 3-14) STATUS OF BASIC NUCLE‘R
DATA REQUIRED FOR FAST BREEDER REACTOR DEVELOP-
MENT, Cox,S, A, (Argonne Natlonal Lab., IiL.),

The present preclslon and avallabllity of auclear data are dis-
cussed. Flssion cross sectlons are examined in the light of recent
85U measurement at A.W.R.E., Aldermaston. Since the 35U fission
cross sectioh la used as a normalization standard for many cross-
section measurementa, Itg status 1s examined in detail. The nor-
malizatlon of neutroa capture cross sections dependa hot ohly onh the
the 235U fission cross section, but also on the ®B(n,a) cross section
and measurements of spherical shell transmlsslon. Each normal-
ization procedure 18 discussed in detall. It 18 concluded that much
of the existing disparity in results for fisslon and capture cross
sections would be greatly reduced by a crittcal renormalization of
all of the data to currcntly acceptable values of the 33%( figslion
cross section and the °B(n,a) cross section. Recent re-evaluations
of meaaurements of spherlcal shell transmisslon also tend to re-
duce the dlsparity. Neutron scattering cross sectlons from 0.3—
1.5 MeV are in good shape. Because of the recent observation of
intermedilate structure in elastic neutron-scattering eroas sectlons,
mneasurements must be made la great detall especlally below
~3-5 MeV. More data are needed from 1,5~5 MeV. Ahove 5 MeV
the optical model can be used to Interpolate between meaaurements
rather wldely spaced 1o energy. Recent ¥ measurements confirm
the nonlinearlty of U vs E, and also suggest the presence of an
anomaly at ~0.4 MeV. Requests for nuclear data are examined ac-
cording to the feaslbllity of the measurement and the man-year re-
quirement hecessary to achleve the requested precisloa. A llst of
31 references 1s included. (auth)

21526
FAST REACTOR BY THE SPHERICAL SHELL METHOD, Davey;
Wiillam G,; Amundson, Paul I, {Argonne Natlonal Lab,, Ii1,),
Nucl, Scl, Eng,, 28:, 111-23(Apr. 1967). )
The gpherical shell method for Investigating lnelastic scatter-

Ing cross sectlons was used In a fast-reactor, core envirohment. *
The chdnges 1n ®y/?¥3y, 1¥y/25y, and 24y/?3Y flsslon ratios
caused by placing shells of graphite, sodlum, aluminum, loa,
stainless Btecl, lead;, and depleted uranium around the fisslon
chambers were measured, The studles show that reasonably
accurate measurements can be made In a fast-reactor core.
When comparigons can be made, our resuits are In excellent

. agreement with the flssion spectrum results of Bethe, Beyster,
and Carter. Comparisons of the experimental data with values
calculated uslng two multigroup cross-section sets show clearly

. Ivher;: these data sets are accurate and where they are In ervor.
auth .
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1932 (TmD-23357(suppll)) CINDA: “AN INDEX TO THE
LITERATURE ON MICROSCOPIC NEUTRON DATA. (Dlvislon
‘of ‘Technical Information Extenslon (AEC), Oak Rldge, Tenn,
ENEA Neutron Data Compllation Centre, Gif-sur-Yvette (France)),
Oct, 15, 1966, 327p, (EANDC-66(U); CCDN-~CI-13), Dep. mn,
CFSTI $3.00 cy, $0.65 mn, .
A compilation of all the additions enteréd into the CINDA master:
library tape between July 1, 1968 and Oct, 15, 1966 i8 presented.
Corrcctions and Improvements to previous eotrles are Included,
(D.C.W.,)

23541 (NAA-SR-Memo~-12314) EVALUATION OF HEAVY
EVEN-EVEN NUCLIDE ELASTIC AND INELASTIC CROSS SEC-
TIONS BY MEANS OF A NONSPHERICAL OPTICAL MODEL,
Dunford, Charles L. (Atomics International, Canoga Park, .
Calif,), Mur, 15,1867, Contract AT(04-3)-701, 23p, Dep, .
mn, CFSTI $3,00 cy, $0,65 mn,

The heavy even-evenh isotopes weru investigated with a combined
noospheriead porent (al optteal model and compound-nucleus theory.
Compound -hucleus theary provides a ihcthod for treating &1l the
reactlon cross sectiona [flssion, capture, (n,n'1, (h,2nt]. An anal-
y8is of 2%V and ?®Th for which conslderable data I8 availoble has
justified the usefulhess of thls approach to evaluation. The non-
spheriecal opttcal model permits the evaluator to scparate the clas-
tic and inelastic components of & measurcd angular distribution
for these lsotopes, Combined with an appropriate compound-
pucleus model, it 18 poss]ble to differentiate bctween conflicting

. sets of % capure data withip the range of 10 to 100 keV. (auth)

‘35437 (EANDC(E)~-76(U)) NUCLEAR DATA RESEARCH IN
’,THE EURATOM COMMUNITY. Progress Report, January 1-
-December 31, 1966, (European—-Amerlcan Nuclear. Data Com-
jmlttee). Jan. 1967, 203p, Dep,  °*

NEUTRONS, FAST——reactlpns (n,f) wfth plutonlum-239 and’
-240 at 5 to 150 keV, cross sectlions for (E)

URANIUM-235~—neutron flgslon cross sectlon at 30 and 64
keV (E) ’

NEUTRONS, FAST —reactlons (n,f) with uranlum-235 at 30
and 64 keV, cross sectlons for (E)

NEUTRONS, FAST —reactlons (n,) with uranlum-235 at 7 to
14 MeV, neutron emlssion in (E)

URANIUM-235 —neutron fission at 7 to 14 MeV, neutron emis-
slon in (E)
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354670 (ANL~7320, pp 80-7) EVALUATION OF BASIC
CROSS-SECTION DATA BY ANALYSIS OF FAST CRITICAL
ASSEMBLIES, Fllimore, F, L,; Specht, E, R.; Vernon, A. R.;
Ottewitte, E, H, (Atomlcs Internatlorfal, Canpga Park, Callf.),
» Calculations of the propertles of a number of fast critical as-
gemblies are being carried out as part of a continuing program for
testing and evaluating multigroup cross sections for fast calcula-
tlons. The experiments tncluded in the present analysis have been
choaen to cover a wlde range of fuel materlals and reaotor spec-
tra. This increases the ability to identify errors according to the
materlal and energy range in which they occur. The assemblles
atudied include a number of #3?U-fuelcd ZPR-1II assemblles;
ZPR-111-45 and 45A, drlven Pu assemblies which were muinly used |
for Doppler measurements; the SEFOR mockup, ZPR-111-47; the -
Pu-fueled assembly, ZPR-II1-48; ZEBRA Core 5; the small fast

* asgemblles POPSY and JEZEBEL (fueled with metalllc Pu), and
GODIVA (fueled with metalltc U). The properties examined In-
clude crittcal mass, Doppler effect, fisslon ratios, and the reac-
tlvity worths of varlous materlal replacements. The propertles
of the small fast assemblics depend only on the high-energy data;
they are practically independent of cto8s sectlons below 100 keV.
However, the larger assemblies requlre accuratc data down to
about 100 eV. All of the muitigroup cross seetlons have becn con-
structed using baslc mlcroscoplc cross-sectlon data and have not
been adjusted to force agreemcent with the critlcal-assembly data. -
For the large, soft-spectrum assemblies, the cross sections were
welghted by a fine-group spectrum calculated for each assembly,
A Hst of 25 veferences. {8 included. (auth)

21536 THE MEASUREMENT OF 2*Pu CAPTURE T¢ FISSION
RATIOS IN FAST REACTOR LATTICES. Fox, W. N.; lichmond,
R.; Skillings, D, J.; Wheeler, R. C. (Atomic Encrgy Lstabltsh-
ment, Winfrith, Eng.), J. Brit, Nucl. Energy Soc., 6: 63-79(Jan.
1967),

The breeding galn of plutonlum fuelled fast reactors is'strongly
Influenced by the capture-to-fission fatlo ay of ?9Pu. In the softer
spectra asgociated with a large dilute fast reactor, the uncertainty
In ay is of the order of +25%. To reduce this uncertainty, two hew
techniques are being develuped for use In zero-energy fast reactor .
lattices. In the first method, measurcments are made in a lattice
which 18 arranged to have anh infinlte nultiplication constant ko neay

.

to uhity, 8o that k., can be determined by a null reactivity technique .

without introducing significant systematic errors. All the importast
neutron fissloh and capture rates, except for the capture rate In
23py, are then measured in this modified lattice; and «y is inferred
from the knowh neutron balance. The second hicthod, which Is at an
earller stage of development than the first, involves the direct ob-
servation of capture and fission y rays from a ¥ Pu sample placed
1 2 heutron beam taken from the zero-energy fast reactor core. A
coincidence technique is used to distinguish between capture and
fission y rays. and the apparatus Is calibrated by repeating the
measurement ih'a thermal neutron beam for which «y Is known.
Some preliminary results obtained by the flrst technique tndicate
that current nuclear data sets underestimate ay sighificantly in
dilute fast reactor lattices. (auth)

33958 (BNL~325(2nd Ed.)(Suppl,2)(Vol,2C)) NEUTRON CROSS
SECTIUNS, VOLUME IIC. Z equals 61 TO 87, Goldberg,
Murrey D.; Mughabghab, Sald F.; Purohit, Surgndra N,; Magurno,
Benjamin A.; May, Victorla A, (Brookhaven National Lab,, Upton,
N. Y.). Aug.1966, 439p, Dep. CFSTI, )

An updated compilation of neutroh cross sections and resonance
parameters 18 presented for Z.= 61 to 87 nuclel. The reference
sources for the data are also llsted. (D,C.W.}
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23536 (JAFRI-1126) PROCEEDINGS OF THFE. 2Nb SEM-
INAR ON FAST-NEUTRON CROSS SECTIONS [HELD IN TOKYO,
18-20 AUGUST 1966]. (irpan Atomic Fnergy Research Inst,,
Aug, 1966, 116p, (In .tapanese), (CONF-660828),
Dgp. mn,

Tho 2nd Scminar on Fast-Neutron.Cross Scctiohs was held at the
Tokal lRescarch Establishment of the Japan Atomic Encergy Re-
search institute on 18 -20 August, 1966. Ahout 70 scicntista in the
ficlds of the nuclear and reactor physics participated. The main
topics were optical-modcl analyses, resdnance analyses, and prob-
lems on fission cross scctions, Somc original papers presented at
this Semihar, In additlon to review papers on the ahove toplcs, are
contatned in this Proceedings. (auth)

33854  (GA-7169) GAF: A COMPUTER PHOGRAM FUR
CALCULATION OF NEUTRON SPECTRA AND AVERAGE CROSS
SECTIONS IN THE HIGH ENERGY REGION. Mathews, D. R.;
Archibald, R. J, (General Dynamics Corp., San Dicgo, Calif,
General Atomic Div,).. Jun, 20, 1967, Contract AT(04-3)-167.
75p., Dep, CFSTL ) .

A computer progrum, GAF, was written to compute nculron
fluxcs and currents frof the B, uquatlons for o maximuin ol
1740 encrgy groups above the thermal energy region. The cal-
culated fluxes may be usced to prepare averige Cross scctions
for up io 99 braud energy groups. Speelal data }?umllmg tech-
niques are used ta ullow the practieal utilization «f such a large
nuinber of energy groups. ‘The program la written inthe
FORTRAN-1V language for the UNIVAC-1108 comjuter. taith)

25518  (WASH-1071)  THE AEC NUCLEAR CROSS SECTIONS
ADVISORY GROUP MEETING AT ARGONNE, ILLINOIS, NOVEM-
BER 10-11, 1966, Motz, H, T, (comp,) (Los Alamos Sclentlfic
Lab,, N. Mex;). Contract W-7405-eng-36, 234p. (EANDC(US)-
91-U; INDC(US)-5-U), Dep, mn, CFSTI $3.00 cy, $0.65 mn.

The statug of actlvities In the cross-sectlon measurcment pro-
grarh is summarized. Preliminary data are lncluded,“(D.C.W.)

42780 SOME PROBLEMS FOR THE PRODUCTION OF RE-
ACTOR CONSTANTS, Nippon Genshiryoku Gakkaishl, 9: 386-95
(July 1967). (In Japanese).

An evaluation of avaltable cross section data is given. The use
of computer codds for genheration of cross section llbrarics to be -

- used with reactor calculations is discussed; the cross scution ae-

curacy, as calculated by these computer programs, is discussed.

.M.LS.)
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IEIWT —  (ANL-7320, pp 27-30) THE ANTOMATED' PREFARA-
TION OF MUILTIGROUP CROSS SECTI(INS FOR FAST REACTOR
ANALYSIS USING TUE MC2 CODE. O'Shea, D. M. (Comiwstion
Engincering, Inc,, Windsor, Conm,); Toppel, B, J.; Rago, A, I
(Argonne Nationrl Lab,, 111,),

The fully frutomated mnltlgroup-eroas-seetian preparation pro-
gram MC? makes uac of an evaluated nuclear defa file (ENIHF) as

its hasie Input. The degree to whith the ENDF data la Inltially sub-

divided preparatory to averaging s varlahle In MC?. Crosa acc-
tlons in thc rcaolved resonance region are calculated through use
of Doppler-liroadened llne shapcs and include elfects duc to Inter-
ferenee scattering and the tnfluence of overlapping resbnsnces In
varlous 1sutopes In the' mixture. Unresolved resonsnhce cross sec-
tluns are obtatned by means of averagces over suitable Porter-
Thomas distributlons of the neutron and flsslon widths. Quantitics
which arc smoothly varying with respect to encrgy are represcnted
tn the llbrary by coordinates of end oints of lincatr scgments taken
from in Evs In 0, In E vs 0, or E v8 o graphs. Inelaatic scattering
and n,2it matrices are computcd from excltation functions for {ndl-
vidual levels and by usc of a nuclear evaporation model above'the
resolved reglon. Elastlc-scattering cross sections are computed
from Legendre cocfflclents for the expanslons of the angular dis- *
tributlon data for scattering. A fundamental-mode-welghting spec-
trum for the problcm composition may be obtained for either the

P1 or the conslstent Bl or Pl approximations. Iteratlon oh buckling

to critlcallty is optiohal. The generated spcctrum 1s used to con-
tract the flne-group cross, scctlons to a specified set of broad-
group multlgroup cross sectlons. (auth). :

33968 (PAEC(A)IN-661) REACTOR CROSS SECTIONS.
A Llterature Search., (Phillpplne Atomio Energy Commission,
Manila). Nov. 1966. 131p. Dep. .

A blbllography of 805 entrles 1s presented on nuclear rcactlon
cross. sections. The refcrences cited weru abstracted in Nuclear

Sctence Abstructs during the pertod September 8, 1948, to October

1965, (8.F.L.)

35383 (ANL~T7320, pp 47-53) PRESENTATION OF THE
MULTIGROUP CROSS-SECTION SET PREPARED AT CADA-
RACHE. Ravler, J.; Chaumont, J. M, (Commissariat a I'En-
ergie Alomique, Cadarache (France), Centre d'Etudes Nu-
cleaires), . : :

A set of multigroup cross sectlons has becen developed at
Cadarache. After a short review of the sources of basic nuclear
data. the report explalns how the multigroup set was developed
and how It ig currently used; then a brief comparison betweea
experimental and calculated results 1s glven. A list of 22 ref-
crencos 18 included. (auth) ' -

33853 (EANDC(E)-75(U)) INTRODUCTION TO KFK 120
' UNEUTRON CROSS SECTIONS FOR FAST REACTOR MATERI-
ALS." PART . "EVALUATION.” Schmldt, J.J. (Kernfor-
schungszentrum, Karlaruhe (West Germany), Institut fuer Ncu-
. troncnphyalk und Reaktortechnlk). Mar..1967. 1%p. Dep.
The ncutron data evaluation that hus been performed at Karla-
ruhe since the beglnuing of the fast brevder reactor project in
19460 18 outllned, (D.C.W.)

« .

46483 (ANL~17325, pp 197-200) ' NUCLEAfR CONSTANTS,
Stupegia, D. C.; Tevebaugh, A. D.; Bingle, J. D. (Argonne Na-
tional Lab,, H1)).
Developments arc reported for studles on: heutron capturo
- ¢ross scctions of rcactor, structural, and control materials:
and capturc - to-fisslon cross-scction ratios of flsslic and fertile
species. (P.C.H.) ) :
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27086  (ANL-7375, pp 176-7) NUCLEAR CONSTANTS,

(Argonne Natiohal Lab,, IiL}.

Preliminary results In the program to measure capture cross
gectlons for fast reactor materlals and to measure snd calculate
capture-to-flsslon ratlos for 2Py, 2Py, Wpy WY, By, and

21y |y, EBR-I1 26 a functlon of position are reported. (D.C.W.)

53165 (ANL-T7425, pp 190-2) NUCLEAR CONSTANTS.
(Argonne Natlonal Lab,, 1Il,).

Current progress 18 rcported for neutron capturc cross scctions
of reactor materials, capture-to-fiasion cross-secilon ratlos of
fissile and fertile materlals Irradiated In EBR-II, and prciiminary
Investigations of tritium ylelds produced In fast peutron flssion.
(D.Cc.W)) . .

10515 THE .S, EXPERIMENTAL PROGRAMME FOR FAST
'REACTOR PHYSICS, Avery, R.; Dickerman, C, E.; kato, W, Y.}
Long, J. K.; Smith, A, B, (Argonne National Lab,, Ill,). pp 403-
20 of Fast Breeder Reactors, Evans, P, V, (ed)). Oxford, Per-
gamon Press, 1967, .
From British Nuclear Energy Soclety Conference oh Fast
Breeder Reactors, Londoh, See CONF-660503,
1 Progress In basle cross-sectlon measurements in the resonance,
‘ Intermediate, and continuum reglons 1s doscribed. Critlcal experi-
ments discussed relate to Doppler effects, Na vold effects, and
soned core studles. Other test programmes reviewed Include the
SEFOR project. and the out-of-pile snd TREAT experiments related
" to safety. (UK)

’ -

148414 (GA-8773) INTEGRAL NEUTRON THERMALIZA-
TION, Quarterly Progress Report for the Perlod Ending June 30,
1968, Beyster, J. R.; Borgonovi, G, M.; Houston, D, H.; Koppel,
J. U.; Slaggie, E. L.; Sprevak, D.; Young, J, A, (Gulf General
Atomtce, Inc,, San Diego, Calif,), July 10, 1968, Contract AT-
(04-3)-167, 50p, Dep., CFSTI,

A number of thcoretical studies completed durlng this period
are discussed. The final conclusions resulting from the first
princlples calculation for berylllum are summarized. A theoretl-
cal scattering law for UO, was compieted; hawever, some addi-
tional numerical studics remain to be done beforo this work can
be incorporated in the ENDF. A new model for poiyethylcne ia

talso descrtbed. and comparlsons between resulta of this model
and experiment are presented. The lattice dynamlcal model for
berylilum oxide was uscd ta calculate & frequency spectrum and
a2 scattering Iaw In the incohcrent approximation. A calculated

[tota.l cross section for BeO, Including coherent clastic scattoring,

1s presented as part of this work. Some recently completed work

oh multiple scatlering In double differential experiments is also
described. This work relates to problems involved 1n ths use of
speclally constructed samples desighed to reduce multiple scat-

¢ tering. Rcporta on work in progreas Include an outline of cfforts

’ belng madu to Improve capabllitics for computing coterent in-
clastic scaitcring. Also some preliminary work 1s reported con-
cerntng efforts to broaden stgntitcantly the scope of the thcoretl-

+ cal annlyscs underlying ENDF sgcattcring laws by relating ihe
tcmperature dependence of the frequency apectra to anharmohic
effccts. A rcport of the UC, total cross scctton experiment amd
the rnalysis of the data constitutes the section on cxperimental
studies. (auth)
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35285 (AERE-PR/NP-13) NUCLEAR PHYSICS DIVISION
PROGRESS REPORT FOR THE PERIOD MAY 1-OCTOBRFR 31,
1967, Coleman, C, F, (ed.) (Atomic Energy Research Estab-
llshment, Rarwell (England)), Feb, 1968, 69p, Dep, CFSTI,
UK.

Resenrch dealing with nuclear data for reactors, nhuclear struc-
ture and dynamics, radiation detectors, accelerator technology.
Moessbauer spplloations, and astrophysics 1s summarteed.
(D.C.W.)

46698 (TID-24489) CINDA 68: AN INDEX TO THE LITERA- '
TURE ON MICROSCOPIC NEUTRON DATA, (Dlvision of Techni-
cal Information Extension (AEC), Oak Ridge, Tenn, Gosudarst-
vennyi Komltet po Ispol’zovaniyu Atomnol Energil 8SSR, Obninsk,
Flziko-Energeticheskll Institut, ENEA Neutron Data Compllation
Centre, Gif-Sur-Yvette (France), International Atomic Energy
Agency, Vienna (Austris), Nuclear Data Unit), June 1968, 1026p,
DTIE Free, .

A bibllographic guide to experimental and theoretical Informa-
tion on heutron cross sections, resonance parameters, thermal

scattering laws, figsion paramctcrs, and other related quanti-

tles i8 presented. A one-line format Includes the element, 180~
tope, or compound studled; the quantity studled; the type of In-
vestigation; the type of refcrence; the Incident neutron energy
-range; the complete reference for the docnment; the laboratory

at which the work was performed; and brief comments oh the
methods used and the results obtained la the Investigation. (D.C.W.}

32422 {CCDN-NW-7) NEWSLETTER NO, 7.  (ENEA N
. T eu-
tron Data Compilation Centre, Gif-sur-Yvette (Fr
PP ey ' (France)}, Mar,
A listlng of the neutron cross-scction evalnations that were
tvailable from CCDN In March, 1968, is presented. (D.C.w.)

37340 (EANDC(E)-89U) PROGRESS REPORT ON NUCLEAR
DATA RESEARCH IN THE EURATOM COMMUNITY, JANUARY 1~
DECEMBER 31, 1967, (European-Amerlcan Nuclear Data Com-
mittee, European-American Committee on Reactor Physlcs),
Feb, 1968, 239p, Dep,

Research activitles and programs in the EURATOM community
during the period Jan. I to Dec. 31, 1967, are summarized. Neu-
tron. cross section measurement programs comprige the bulk of
the material Included. (D.C.W) :

18078 (ST/PUB-140(Vol.1l)) NUCLEAR DATA FOR REAC-
TORS. Proceedings Serles. Proceedings of a Conference held
in Paris, 1721 October 1966. (internatlonal Atomic Energy
Agency, Vienna (Austrla)). 1967. 589p. (CONF-661014—<Vol. -
1)). JAEA: $12.00; Austrlan Schillings 310,-; £ 4.4.8; F Fr 58,80;
DM 48,-. . . .
Separate abstracts were prepared for 23 of the 67 papers in-
cluded. Thirteen papers are included in abstract form only. The
other 31 papers have previously appeared in NSA and may be
located by referring to CONF-661014 in the roport number index,
(D.C.W.) S :

For abstracts of individual pupers see: 1809918105, 18146, -
18147, 18192- 18195, 18281 18289, and 18347, .
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3738 NUCLEAR REACTIONS. Leonard. B. R, Jr. (Bat-
telle-Northwest, Richland, Wash.). pp 9-30 of I"utonium Hand-
bock. A Guide to the Technology. Vol,l. Wick, O. J. ted,).
New York, Gordon and Breéach Science Publishers, 1967.

The more Important features of neutron-Induced reactions of

the Pu igotopes are presented, with references ta tabulatlonsg of
detailed data. (S.F.L.) . '

20578 (WAS1i~1079) REPORTS TO THE AEC NUCLEAR
CROSS SECTIONS ADVISORY COMMITTEE. . Meeting held at
Idsho Falls, Idaho, October 17-18, 1967, Moore, M. S, (comp,)
(Idaho Nuclear Corp., ldaho Falls), 209p, (EANDC(US)-104-Ut
INDC(US)-2-U). Dep, CFSTI _ '
Progress in numerous Inveatigations of neutron reactlons and
charged-particlc reactions is summarized. information, In varying

" degrecs of completencss. Is given on cross sec!}ons. resonance -
. parametcrs, and level schemes. Some developments in Instru-

mentatlon are also oq!llneq. (D.CW.) ' .

39627 (BNL~50082, pp 19-24) NATIONAL NEUTRON
CROSS SECTION CENTER, Pearlstein, S, (Brookhaven Na
tional Lab,, Upton; N, Y,),

The activities of the center are summarized. Recommended
values of the thermal neutron capture and flsslon crogs sections
and regonance intcgrals of 23Am, 9Bk, 200Cf, Wiy, B2Cf, 283Cf,
Wce, 2cm, WCcm, M¥Cm, 2#41Cm, 18Cm, and 22Pu, which are
based on a systematic treatment of available data, are presented.
The random matrix theory of nuclear cross-section fluctuations
was extended to include the posslhility of time reversal violation
In nuclear forces. Optical-model parameters that provide a good
fit to the cross sectlons of 2¥pb, 207ph, and 2°*Pb at | MeV were
obtained. Resonance parameters for 46 resonances of Ho below
235 eV were used In fitting total cross section data on Ho to a
Breit—-Wigner multllevel scattering and slngle-level abgorption

. formula. (D.C.W.)

18194 MICROSCOPIC NEUTRON SCATTFRING CROSS
SECTIONS FOR REACTOR DESIGN, Smtth, A, B.; Lister, D,
(Argonne National Labh., IIl.}). pp 399-408 of Nuclear Data for
Vienna, International Atomlc Energy Agency, 1967,
From IAEA Conference on Nuclear Data, Paris, See STI/
PUB-140(Vol.1); CONF -661014—(Vol.l), .

The reanlta otitaincd from a compreheraive cxperimental study
of etasttc and tnelaatic neutron acattering are rcported The inci-
dent neutron encrgy interval was 0.3 to 1.5 MeV and scattering
from 50 elements extcnding from Be to U was Inveatigated. Fast
neutron time-of- flight techniquea including a multi-angle detector
system and fully automated computer control werc utilized to
achleve a good acatiercd ncutron resolution. Differential elastic
and inelastlc scattering cross sectlons were determiricd at eight
or more angles at incident neutron ehergy intervala of 50'keV or
legs. The elastlc angular distributions are expressed as Legendre
expansions of up to 8ix terms. The obséerved differential inelastic
cross-sceclions arc integrated to ohtain the respectlve Inelastic
excitation cross-sections. The experimental results are compared
with opitcal-model Hauser- Feshbach calculations: and it ig shown
that Interpolations of experimental values, based on the mpqel. are
valid. Experimental evidence for intermediate regonance structure,
width fluctuation effects. and nuclear deformation ls presented.

" The tofluence of each on calculation is illustrated. (auth)
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20576 (ORNL-TM-2159) SOME RECENT NUCLEAR CROS3
SECTION MEASUREMENTS AT ORNL, OCTOBER 1, 1967~
FEBRUARY 29, 1968, Stelson, P, H, (Oak Ridge National Lab,,
Tenn,), Mar, 1968, Contract W-7405-eng-26. 20p,
Some recent measurements of dlfferentlal cross sectlons and
¥ spectra for the reactlons {N(n, n')“N lN(n,p)C, and ¥N(n,a)B;
the heutron total cross sectlon of ¥0; y spectra from resonance
and thermal neutron capture by Woce, MK, 4k, 1Re, WRe, 202T],
206T] 12gn, WSy, and '%sy; and capture and flsslon cross sections
for 2Py from thermal to 30 keV and for (U from thermal to 1 oV
are summarized, Calculations of the elastic and 1helastic scatter-
1ag cross sections for ¥Fe are also reported, as Is the status of
the electron linear accelerator. (D.O.W.)

BASIC NUCLEAR DATA FOR THE HIGHER PLUTO-
NIUM ISOTOPES, Yiftah, S,; Schmidt, J, J.; Caner, M.; Segev,"
M, (Soreq Nuclear Research Centre, Yavne, Israel). pp 123-49
.of Fast Reactor Physics, Vol,l. Vienna, International Atomic
Energy Agency, 1968,

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany.’ See ST1/ PUB—IGS(Vol 1):
CONF- 671043-—(Vol.1).

Fast reactor fuel may have an appreclable content of high Pu
lsotopes, the nmount varying according to the source. Thercfore,
in calculations of static and dynamlc reactor characteriatics, re-

. lable basic nuclear data are needed’'not only for ¥¥Pu but for the °
higher 1sotopes as well. Reactor computations depend on cross
sectlons as functlons of energy, dllutlon and temperature. Baslc
nuclear data for a fuel lsotope consists therefore of average cross |
sectlons nnd resonance parameters. Experiment alone does not
furnish such data In a final complete form. In fact, the experl-
mental Informatioh heeds Interpretation, weighting, evaluation
and often also interpolation on theoreilerl grounds. Within the
Framework of contracled research with the Assoclation EURATOM-
Kar)sruhe on fast reariors, an evaluailon was made of basfe nu-
clear data for the high Pu isotopes. Some pertinent parts and
agpeets of thi cvaluation are lummnrlfed Reaonance parameters
and ecross scetlons are presented for 3Py, 21py, and #2py In the

* form of experimentaf and recommended dnta. Complete scts of
paramecters include the first 43, 61, and 20 resohances af theae
fautopen, restectively. Average parametera are derlved from
thesge scts, to be uscd at higher energles where elther the para--
motrizallon 18 Incomplete or the reaonances unresolved. Although

" the samples are, as a rule, too poor for & direc} derivation of

atariatical distributions, there Is enough general knowledge on the
®ubject today to fix thess dlatributions within parrow limits. (auth)

35347
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-63379 MODERNFAST REACTOR CROSS SECTION SYSTEMS,
Yiftah, S,; Segev, M.; Lemanska, M.; Caner, M, (Israel Atomic
Energy Commisslon, Yavne), pp Oa9.1-8 of Proceedings of the
International Conference on the Safety of Fast Reactors, Aix-en-
Provence, September 19-22, 1967, Denielou, G, (ed.). Parls,

.Commissarlat a I'Eaergle Atomique, 1967,

See CONF-670916,

Several classes of problems must be golved In the preparation
of a group cross section set for fast rcactor calculations. The
flrst step I8 the evaluation of the baslic nuclear data, including
compllation of all avallable experimental Information, calculations,
based on nuclear models to fill gaps In the data, clarification of
lnconsistencics and confllcting experlmental Information using
systematics or computtng welghted averages, In order to establish
a complete almost polnt-wise scheme of the energy dependence of
cross sections and other huclear data In the energy rangc of in-
terest. The second class of problems relates to the prope: defi-
nltion of group cross scctions. When using cxisting group cross
sections or constructing new ones, onc must have a clear tdca
what type of group parameters are involved and exactly how thelr
deflnitions as averages or Integrals over products of baslo nuclear
data and weighting functions are given. The third problem con-
cerns the welghting functlons, which determine the group-averaging
technique. Different group table types stem from different struc-
tures In the welghting functlons, namely the gross structurr, Inter-
medlate structure and fine structure. With the above coasidera-
tlon in mind, three modera group cross scctlon sets are coinpared.
These are the Russlan 26-group set ABN, the Argonne 22-group
set ANL, and the recently constructed Israell 30-group set YSL.

In the comparlson, attentlonh !s pald to group structure, type of
cross sectiohs, representation aud magnitude of self-shielding
factora and temperature-dependence. Some typical fast reactor
problems are run with the ABN ahd YSL sets and the results
compared. (auth)
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=237 . -
23404 (ORNL-P-2914) NEUTRON CROSS SECTIONS AND
REACTION PRODUCTS FOR H, C, N, AND O FOR THE ENERGY
RANGE FROM THERMAL TO 15 MeV., Auxler, J. A,; Brown,

"M, D, (Oak Rtdge National Lab,, Tenn.), [1966]. Contract W-
7405-eng-26, 16p, (CONF-660920-15), Dep, mn, CFSTI $3.00
cy, $0.65 mn, :

From Ist International Congress of the International Radtation
Protection Assn., Rome, llaly, .

The aecurate calculation of neutron dose must be based on de-
finitive cross sectlons and a precise knowledge of the reactton
products in tissue. Although there are stlll several uncertainties
in these parameters, a compilation has been made of the most
detailed cross-section data available and rcaction products for
the four major elements in tissue (l.e.. H, C. N. and O). The com-~
pilation is for neutron energles below I35 MeV, but the energy In-
terval requiring the most study and analysis was that from 2.5 to
L5 MeV. Particular attentlon was directed to the nonelastic re-
actions |e.g., the C(n,n’) 3 reaction]|. Average values for the en-
ergles of the various charged particles as a function of the energy
of the incident neutron have been compuled. These values were
compiled to provide a basis for revislon of the dose~dtstribution
functions for neutron exposures of man and of animais used in
radiobiological studies. An ahalysis of the results of various mea-
surements are compared with calculated values based on these
::ro;ls sectlons and with the values listed In NBS Handbook 63.
auth)

33884 (1.A-3695) 'Li AND 'L1 DATA IN TIIF. ENDF/B
c FORMAT  Rattat, M. E.: Dndz2lak, D. J.; L.aRanve, R. 4.
Alahas Seiratific Lab,, N. Mex.). Mar. 1967,
eng-35, 19, Dep. CFSTIL
At the Cross Section FEvaluatlon Working Group (CSEWG) Mcet-
tng an Jane 9-10, 1966, at Brookhaven Natlonal Lahoratory, the
Los Alamos Seientifie Lahoralory was asslgned the responsibility
of preparing the data for the isotopes °11 and "Li for the first ver-
slon of the Evaluahid Nuelear Data Flle/B (ENDF/B) tape. These
data were assembled in the ENDF/B format amd were sent to the
Cross Scection Evaluation Center (CSEC) at Brookhaveh National
Lahoratory. Most of the data are from thc AWRE data fllc orlgl-
naret hy K. Parker of Aldermaston. Valuce for fiap and £, along
with Ltwindre coefflelents for the clastle scattering angular dis-
trilmtions. were reeeived from H. Alter of Atomlcs Intcrnational.
Plit« oof the ortginal AWRE cross scction data converted to the
ENDt/1 format are presented. The ENDF/B listings for the Ll
anel 'Li data, as they appeared on the flrst version (approximately
February t96G7) of thc ENDF/B tape. are shown, (auth)

1009 .
Contract W-7405- .
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35480

FISSION AND THE SYNTIIESIS OF HEAVY NU?:LE[
BY RAPID NEUTRON CAPTURE. Bell, George 1. (Los Alamos
Scientific Lab,, N, Mex.). Contract W-7405-eng-36, Phys.
Rev,, 168: 1127-41(June 20, 1967). (LA-DC-8513).

The role of firsion is examined in the synthesis of heavy nuclei
by multiple capture of neutrons in thermonuelear explosions. Evi-
dence from the recent Tweed and Cyclamen experiments indicating
that neutron-induced fisslon is a gertous gsource of depletion in
neutron capture chains which start from targets of 2Py and *3Am
is reviewed. An analysis of Tweed ahundances Is made to obtain

" capture-to-flssion ratios for the odd-A plutonlum isotopes through

A = 253, The liquid-drop model of Myers and Swiatecki pius em-~
pirical shell corrections and palripg chergles is then used in order
to correlate and predict spontaneous figsion lifetimes and fission
barriers. For nnelet having Z < 101 and N ¥,157, the shell cor-
rection Is extrapelated, asguming it to be a function of N plus a 4

. functlon of Z. Thus, neutron binding energies, flssion barriers, t

and spontangous figsion lifetimes for neutron-rich heavy nuclel
are obtalned. Capture-to-fission ratios are gstimated for many of
these nuclei, and qualitative agreement is found with laboratory
and Tweed results.. The extrapolation Is continued out to N = 159
and Z = 104. It is concluded that by ustng the liquid-drop model
plus semiempirical shell corrections. one can obtain capture-to-
fission ratios and spontaneous fission hali-lives which are usefully
accurate. However, for predicting properties of nuclel having Z >

+ 104, N X 159, one needs, in this formalism, an accurate way of

predicting shell corrections or nuclear masses. (auth)

25511 (LA-DC-8640) %33y CROSS SE.CTIONS AS DETER- -
MIN) USING NFUTRONS FROM A NUCLEAR DETONATION,
Bergen, D. W, (Los Alamos Sclentiflc Lah,, N. Mex,)., [1966],
Crintract W-7405-eng-36, 5p, (CONF-670602-1), Dep, CFSTI,
From 13th Annual Meeting of the American Nuclear Socfety,
San Diego, Calif, '
Some¢ measuremonts of the capturc and fisslon cross sections
of 33U In which target folls were exposed to a mederated {lux from
a nuclear exploston are summarfzed. Relation flsslon cross sec-

.tions are presented for encrgles of 20 to 10% eV, as well as Infor-

mation oh the capture-to-fisslon ratlo between 27 and 63 eV. The
results of resohance analyses using both sln%[e-le'vel and multi-
level formallsms Indicate that the flesion of 33U takes place
through several channels, (D.C.W.)
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27548 (LA-3676) THE 23y FISSION AND eaPTURE CROSS
PECTIONS AND THLEIR ANALYSIS AT LOW ENERGIES, Bergen,
Delmar W, (Los Alamos Scientlflc Lab,, N, Mex,), Dec, 1966,
Contract W-7405-eng-36, 76p. Dep, CFSTI.

Thesls, Submitted to-Unlv, of New Mexico [Albuquerque].

The 23U fissjon and capture cross sectlons were measured '
using a nuclear-dcvice neutroh source and time-of-flight tech- ‘
nlques. Cross sectlon data are presented from 20 to 108 eV for
flsslon and from 20 to 63 eV for fission + ¢apture. .The resonance '
reglon (20 eV to 63 eV) was fitted with both a single-level function
conslstlng of a sum of Brelt—-Wigner levels and the Relch and
Moore multllevel functlon based on R-matrix theory. The result-
Ing resohance parameters are listed and discussed. In order to
establish the valldity of the resonanhce parameters detlved from
the multllevel fit, a study ls presented of the cross sectlon derlved
from two and three hypothetical resohances under various condl-
tlons and of the' cross gections obtained from randomly generated °
rcsonances. (auth)

38306 URANIUM-233 CROSS SECTIONS AS DETERMINED
USING NEUTRONS FROM A NUCLEAR DETONATION, Bergen,
DJW. (Los Alamos Sclentific Lab,, N, Mex.). Trana, Amer,
Nucl, Soc,, 10: 221 (Junhe 1967).

From 13th Ahnual Meeting of the American Nuclear Soclety,
San Dlego, Calif., June 11~15, 1967, See GONF-670602, s

27579 (UNC-5099) NEUTRON CROSS SECTIONS OF %y,
Z!SU' HTU' Z”U' ZJ(U' ZMU' Z!Sp_u' “l)pu' W, Pb, NI, Cr, C, .Ll. 1L[,
AND T. Bertin, M, C,; Celnlk, J.; Flesher, H.; Grochowskl, G.;
Kalos, M. tl,; Ray, J. H,; Troubetzkoy, E. S, (United Nuclear
Corp., White Plains, N. Y. Development Div,), Dec, 31, 1964,
Contract DA-18-108-AMC-131(A)., 292p. (AD-616629),

Neutron cross-section scts were prepared for 16 elements or |
isotopics far neutron energles from 0.037 eV to 18 MeV. The cross
scctions tabulated Include the total, clastlc, inelastic, (n,2n) and
fission cross sectlons, as well as cross sectlons for charged-
particle emisslon. Information 1s algso glven oh the angular dls-
tributlon of elastically scattered neutrons and on the energy dls-
tributlon of neutrons and y rays following nonelastic scattering.
(auth) ) .
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7770 (LA-DC-7864) NFEUTRON CROSS-SECTION MISASURE-
MENTS OF RADtOACTIVE NUCILIDES USING NEUTRRONS FROM
AN UNDERGROUND NUCLEAR EXPLOSION., Brown, W. K.;
Diven, B, C,; Seeger, P A, (Los Alamos Scientific Lat,, Unlv. of
Californla, N, Mex, [1966]. Contracl W-7405-cng-36. 18,
(CONF-660817-1), Dup. mn, CFSTS $1.00 ¢y, $0.50 mn,

From Internatiohal Symposlum on Why and llaw Should We In-
ventigate Nuclldes Far Off the Stabiflty Line, Lysckli, Sweden.

The method developed at the Los Alamos Scientific Laboratory of
usimg time-ol-flight teehnlques in comhtnation with 4 neutron hurst
from the underground detonation of a nuclear explusive has opened
new possihilitics In neutron cross -sccetion measucement, The cenor-
mously high ncutroh flux geherated In such a hurst can he used to
give correspondingly large reaction rates In targets, An obvious
exploitation uf 1his clrcumstance Hes in the incasurement of the
cross scetiohs of radivactive nuclides, Such measurements ore
often impossible using conventlohal neutron sources due tn the high
raltoacttve background, the yupld disappearinee of the wrget, or
bHoth, With large recction rates, the radloactlve hackg rousd hu-
conw:s relatively small, aad the anwouat of sample dints not chtngu
sigeticantly 10 the severad inllisrcoads during the measureamat,
flaving venonstrated th: cfiicacy of the metinkd in gneial on tho
Ietrel event in Juhe 1969 ut the Nevadic ‘Tust Site, »ffarts are Ine-
ing direetrd specificaily to arcasurcements of the eross seetinns nf
Viedieacctive 1sotopies, In the autuinm of 1866 it in plampaf fo measuru
e capture ross scetiog of WP (2.7 y), u lission lu'mlut-! from
wlnrh, trough acutrat captnre, tie reactor paison RIUTTRTS syntho-
szl Plans for future measurements incluje the captre eross
so teen of M0 (41 dg, 79 Pa (274 d), and passibdy the Hinsion viuss
section of 2% U (26.2 ng which woull requtre fast chemlstry under

Held condittons, Measuremenis on nuclides increasingly fur ther
from the stability 1tme are platned. These measurements wifl pro-
vile taste nuch-ar structure informatlon not otherwise presiently
ohtatnabh, Measurement ol these cross sectlons will steengthen
the knowledig of the systematics among radioactivie nuchdes and
lower the uncertaintios In the rxtrapolation necessa ry lor the wial-
ysis af p-process auclensynthesis. (auth)

38307 ' EVALUATION OF MU CROSS SECTIONS, Drake,

M. K. (General Atomic Div,, General Dynamics Corp., San
Diego, Callf,), Trans, Amer, Nucl, Soc., 10: 221-2(June 1867),
From 13th Annual Meeting of the Amerlican Nuclear Soclety,

Sah Dlego, Callf,, June 11-15, 1967, See CONF-670602,

29833 (NXA-SI(—IZZ'II) NLUTRON CRROSS SECTHINS Rt
2Bpy, WZpy, AND 24Cm, Dunford, C, L.; Alter, H, (Atomics
Internationul, Canoga Park, Calif,), May 1, 1967, Contract AT-
(04-3)-701, 142p, Dep, CFSTi,

Evaluated neutrot cross sectlon data for the nuclldes ¥¥pu,
#M2py, and 24Cm were prepared for ENDF/B. Because of the lack
of experimental data, much of the Informatlon contalned In these
llbrarles 18 based on theoretical crlculations. All experimental
data svallahle through December 31, 1966 was included In the
evaluation. A complcte 8ct of ncutron cross section data was pre-
pared for each nuclide for Incldent neutron cnergles bytween 1074
and 1.5 x 10" eV. These data In the ENDF/B format are available
from the Cross Sectlon Evaluatlon Center at Brookhaven Natlonal
Laboratory. (auth)
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17270 (R¥'1-328-71) LINEAR ACCELERATOI(PROJECT.
Annuaf Techn(cal Report, July 1966-8eptember 1966, Gaerttner,
Erwin R, (Rensselaer Polytechnlc Inst,, Troy, N, Y,), Con-
tract AT(30-3)-328, 97p,

The sensltivity of » ncutroh-eapture detector to proinpt neu-
tron scattering was Investigated, The captnte croas sections of
AL Fe. “Fe, ve, MFe, Nt. N1, 5ON1, SIN1, NI, and Na werc
measmal at etergles from atiout 10 keV to / few hundred keVv.
'Llu- fotal nentron eross seetlons of C, Ta, W, My, "4y, and
"W were measured from 0.4 to 20 McV. Gamme spectra from
neutron capture hy g, ¥itg, 2w, pad PW were analyzed:
transitton slromiihs were obtained. The average heutron nun;-
ber/fisston of 21t was measnred over the nentron ener range
zt:':)m 2.5 g?‘ 9.0 ¢V, and the scattering crogs sectionn nfg’};"r’u,
VIt. and “*1) were measured for heutron enc rgles hetween 1 and .
100 ¢V l'reliminary transmlsslon measurcments of the heutron
total cross sections of '’Pm and '¥Pm were made over the
encrgy range from I eV to 2 keV: a graphteal arca analysls was
performed to obtaln parameters for the 15.6 eV *Pm resonance.
Time-dependent ncutron spectra were measured In light water
and a computer program was wrltten to anaivze the data, A '
facllity for studylng low-energy neutron inelastic scattering was
Investigated, and mcasurements were made for scattering by
poiyethylene. NbH, ZrH, and UO,. Codes wcre algo written to
fntomale data reduction. Transient radiation effeets in sllicon
were Investlgated using a pulsed 50-MeV elcctron beam. (D.C.W.)

11982 (€N -1573-6) NFUTRON TOTAL CROSS SECTION
MEASUIEMENTS USING A 'WHITE' NEUTRON SOURCE.
Gailoway Ilf, 1.. A,; Shrader, FE, F, (Case Inst, of Tech,, Cleve- -
land, Ohio, Depi, of Physics), Srpt, 1966, Contract AT- !
(11-11-1573. 131p, Dep. mn, CFSTI $3,00 cy, $0,65 mn,

A method for imeasuring heutron total cross secttons using a
nevtroh intcnsity speetrnn continuous in eherfy (a **white** spec-
trum) and a pulied beam time-of-flight technique 18 uscd to mea-
gure heutroh total cross sectlons In the 2 to 10 MeV region. Total
cross sectiohs lor the elenents Mg, Al, Ca, v, Fe, Pd, Ag and
Pb werc measired to 1% average uncertainty In steps of 0.08
ns/m Energv resolution varled from about 1.5% at 2 MeV to 3%
at 10 MeV. Resulis of these measurements are compared with
mcasuremenis oh the same spmplrs with neutrons of known energy
and with measuremcents of nther workers. (auth)

2653 (BNL-325(2nd Fd.){Suppl.2)(Vol.2A)) NEUTRON CROSS
SECTSONS. VOLUME IIA. Z = 21 TO 40. Goldberg. Murrey D.;
Mughatighab, Said F.; Magurno, Behjamin A.; May, Victorla M.
{Brookhaven Natlonal Lab., Upton, N. Y.). Feh. 1966. Contract
AT(30-2)-Gen-16. 393p. Dep. mn. CFSTI $4.00 cy. $1.75 mn.

An updated compllation of thermal cross scctions, resohance
parameters, and cross-gectlon curves {8 presented for clements
anel iantopes with 7 = 2} to 40. The reference gourccs are also
Included. (D.C.W))

111919 (BNL=-325(2nd Ed.)(Suppl.2){Vol.2B)) NEUTRON
CROSS SECTIONS. VOLUME IIB. Z = 41 TO 60. Goldberg,
Murrey D.; Mughabghab, Sald F.; Purohit, Surcndra N.; Magurno,
Benjamin A.; May, Victoria M. (Brookhaven National Lab., Upton,
N. Y.). May 1966, Contract AT(30-2)-Gen-16. 418p. Dep. ma,
CFSTI $3.00 cy, $0.65 mn.

A compilation of heutron cross séctions and resonahce pa-
rameters I8 preschted for nuclel with Z = 41 to 60 {or neutron
ehergie3 beétween 0 and 200 MeV, The energy dependence of the

_ cross sections 18 stressed. (D.C.W.) '
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13783 {GEAP-5272) EVALUATION AND COMPILATION OF
23py CROSS-SECTJON DATA FOR THE ENDF/B FILES. Greeb-
fer, P.; Allne, P. G.; Hutchins, B. A, (General Electrlc Co,,
Sunnyvale, Calif. Advanced Products Operatlon), Dec, 1966,
Contract AT(0$-3)-189, 70p, Dep. mn. CFST $3,00 cy, $0.656
ma, .
An extenslve evaluatlon of 23'Pu neutron cross-sectlon data

was mpade, and a set of recommended values was complled for

- the Evaluated Nuclear Data Flles (ENDF/B) bejng set up at

. Brookhaven National Laboratory. This work was done as part

. of the cooperative effort by the Cross Sectloa Evaluatlon Working
Group to put together an Initial ENDF/B crogs-section flle that

- wlill include most of the materials that are Important for reactor *
analysis. The recommended ¥9Pu cross-section data extend In
energy from thermal to 15 MeV. Recent experimental work, such

_"aa the Petrel bomb test data, and previously unreported theoretfcal

* work that provides a firm basls for the selection of resonance  °

. parameters In the unresolved resonance reglon are taken into
accovnt, Data sources are summarized and are followed by a
complete documentation of the evaluation analysls and a listing

_ of the selected duta. (auth) ' -

1077 (LA-DC-7813) NEW TIME-OF-I Lf/;lfT
MEASUREMENTS MADE WITH AN INTENSE SQURCE,
Hemmendinger, A: (Los Alamos Sclentlfic Lab., i'nlv,
of Callfornla, N, Mex,), [1966], Contract W-74tl5-eng-
36, b51p, (CONF-661014-5), Dep, mn, CFSTI $3,00 cy,
$0.60 mn, . [
From 1AEA Conference on Nuclear Data, Parle, France,
In nn cxperiment in Nevada 1n Juhe 1965 a huclear device
with a yleld equivalent of 1.2 kton of TNT provided the neu-
troh source for time-of-flight measurements over a path
of 185 m In vacuo. To explolt the comblnatlon of high flux

. and high energy resolutlon, new recording technlques were

requtred. Bccause more thah a million data polnts are
acquired 1n any ohe exposuré of a set of targets, the gen-
eral problema of data retrieval and prccessing requlred
speclal attentlon, Measurements of flsslon cross sections
of the nuclldes 233U, 26y, BVpy, 0py, Hipy, MlaAm, and
2124 m are reported. In ddditlon, capture-to-fission ratlos
of 33U and #%Pu are reported. The neutron encrgy range

i 10 eV to 2 MeV. Indlvidual resonances are resolved In
the 100-eV rangc. Flsslon data In the resonance reglon
are characterlzed by lower minima than are reported by
most earlter Investtgators. Indicating more favorable
slgnal-to-background ratlos. A unlque feature of these
experiments 18 the high rate of data acquisition, which
allows cross-sectlon measurements on short-lived nu-
clides. Even for the long-ilved nuclides, these experl-
ments provide ah abundance of data required 1h current
nuclear technology —data that could otherwise be acquired
only by years of tedlous measurement. (auth)
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4274 (GEMP—448) EVALUATION AND COMPILATION
OF isiTa, 2y, 38y, 18w, AND I%w CROSS SECTION DATA
FOR THE ENDF/B FILE, Henderson, W, B.; DeCorrevont,
P, Ag Zwick, J, W, (General Electric Co,, Clinctnnatl, Ohlo,
Nuclear Materlals and Propulslon Operatlon), Nov, 11, 1966,
Contract AT(40-1)-2847, 91p, Dep, mn, CFSTI $3,00 cy,
$0,65 mn, ’

Evaluatcd neutron cross sectlon data are given for ¥tTa, 02w,
Why, 4w, and 16W. The resolved resonance range is speclfied
to extend upward from [0~% eV to lhc point at half the level spac-
Ing above the lnst resolved resonanco. The lower limit wus picked
to ensnre that at room temperature, and above, errors of the order
of 1% ar lcss would be tncurred by neglceting reactions below the |
cutaff. The single-lcvel Brelt —Wigner formula for g-wave neu-
trohy wus uscd In a codc to compute point value and Integral cross
scctions. No Doppler broadening or solld-state effects were In-
cluded. No attempt was made to compensate for Inadequacy of the
single-level formula by smooth cross sectlons. A single negative .,
encrgy level was used In each lsotope to Improve the fit to mea-
surcd absorptlon and total cross sectlons In the thermal range.
The values assigncd are regarded as prellminary. (S.F.L.)

21410 NEUTItON CROSS SECTIONS OF IIYDROGEN IN THE
ENERGY RANGE 0,0001 eV TO 20 MeV. Horsley, A, (Atomic
Weapons Research Establlshment, Aldermaston, Eng.). Nucl,
Date, Sect, A, 2: 243-62(Sept, 1966),

Theoretical anx cxperimental data for thc neutroh cross sectlons
of 111 are surveyed and values recommendcd for total and partial
cross scctlons In the cnergy range from 0.0001 eV to 20 MeV. 4
Available cxperimental data are supplemented where necessary by
estlmatcs based on huclecar theory. Detalls of energy and angular
dependence arc given 8o that the data are complcte for the purposes
of ncutronics calculatlons. (85 references.) (auth)

11948 * (GEMP-470) BERYLLIUM NINETEEN GROUP
CROSS SECTIONS, Kamphouse, J. L. (General Electric Co.,
Cinclnnati, Ohio, Nuclear Materlals and Propulslon Operatlon),
Mar, 20, 1964, Contract AT(40-1)-2847, 33p, Dep, mn,
CFSTI $3.00 cy, $0.65 mn,

The hlneteen-group berylllum cross sectlons have been revised
uslng the most recent data. The entire problem of the treatmeat
of berylllum 18 being Investigated, and the status of that work s
glven. Speclal emphasls ls glven to the treatmeat of the (n,20)
reaction. (auth) :

17353 (KFK-455) CAPTURE CROSS-SECTION MEASURE-
MENTS FOR SOME MEDIUM AND HEAVY WEIGHT NUCLEI
USING A LARGE LIQUID SCINTILLATOR, Kompe, D. (Kern- -
forschungezentrum, Karisruhe (West Germany). Institut fuer
Angewancte Kernphyslk), Oct, 1966, 12p, (CONF-661014—44),
Dep, mn,

From IAEA Conference on Nuclear Data, Parls, France,

Neutron capture cross scctions for the huclel Ag, Au, Cd, Cs,
Hf, In, Mo, Nb, Pd, Re, Ta, and W were measured In the energy
range from 10 to 150 keV using a pulsed Van de Graaff geherator,
A large llquld scintlllator was used to detect capture events In
the samples. All measurements werc based on the capture cross
sectlon of Au as a standard. (S.F.L.)
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(ANL—6172) TABLES OF DIFFERENTIAL CROSS
SECTIONS FOR SCATTERING OF NEUTRONS RROM VARIOUS
NUCLEL, Lane, R, O,; Langsdorf, A, S. Jr,; Mohahan, J, E.;
Elwyn, A. J. (Argonne Natlonal Lab., 1il,), [ndl, Contract
W-31-109-eng-38, 226p, Dep, mn, CFSTI $3.00 cy, $0.65 mn,

Experimental values of the neutron differcntlal geattering cross
sections of 'Be, Ca, 2C, Pb, LI, SL1, 'L1, YO, Si, 8, and Sn are
tabulated, togcther with values obtained by a lcasi-squares fitting
of the data, and the error matrix resulting from the lrast -squares
calculation. (D.C,W.)

10004  (LA-3586) FISSION CROSS SECTIONS FROM PE-
TREL. (Los Alamos Scientific Lab,, N, Mex,), Sept, 19, 19686,
Contract W-7405-eng-36. 231p, Dep, mn, CFSTI $3,00 cy,
$0,65 mi, .

Flssioh data obtained 1n the Petrel event of June 11. 1965, are
presented graphlcally and In tables, lncludlng calculated standard
devlatlons. The isotopes studied were 333U, 25U, 29py, U0py,
Utpy, #Am, and #2Am; the ncutron energy range covered for
most isotopes was 20 eV to 1 MeV. (auth)

- * .
31810 BiCf FISSION NEUTRON SPECTRRUM FROM 0.003 TO
15,0 MeV. Meadows, J. W. (Argonne Natlonal l.sh,, 111,),
Phys, Rev,, 157: 1076-~R2(May 20, 1967).

The spontancous-fisslon ncutron spectrum of ¥ICf was mea-
sured from 0.003 to 15.0 MeV by time-of-flight techniques. A
hydrogenous liquid scinttllator was uscd as a detector at the
higher energlcs, while a ‘Li-loaded glass scintlllator was used
at the lower energies. The measured specirum has an average
energy of 2.318 MeV. A Maxwelllan dlstribution, N(E) ~ E¥ exp
(~E/1.565). fits the data well for 0.5 < F < 1.0 MeV. Below 0.1
MeV, N(E) has a VE dependence but with values ~25% larger than
those predtcted by the extended Maxwelllan spectrum. The re-
sults are interpreted in terms of a simplified evaporation model.
(auth)

.
9995 (AEEW-M-504) NEUTRON CROSS-SECTItINS FUR
NATURAL ZIRCONIUM IN THE ENERGY RANGE 0.0 eV T
6 keV, Dope, A. L. (Atomic Energy Establishmetit, Winfriih
(Fngland)), Sept, 1966, 26p. Dep. mn.

The availaiil reaolved resnnance iata far the laoiages of zirco-
ninm are evalnatal, with the virw fo caiptle a file ol hude tnbu-
fateit meutron cross-section dala. These data are alra compared
wilh integrally measured dala: and from the diserepanc«les 1t 1s
concluded that there 18 a heed for better measurements of the radl-
ation wldths of the resonances for all zlrconlnm isotogpe:s, crtie-
clally for the s-wave resohances of *'Zr; that the measnred valnes
of the therinal neutron capture cross scctlons of the tantupes are
not conslstent with the data for natural zirconlum; and that there
arc stlll conslderable uncertainties In the reaonance absoijtion
Intcgrals both for hatural zirconlum and the separated lsotaves.
{auth)
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23441  (KFK-120) NEUTRON CROSS SECTIONS FOR FAST .

REACTOR MATERIALS., PART !, EVALUATION, Schmidt,
J. J, (Kernforschungszentrum, Karlsruhe (West Germany), In-
stitut fuer Neutronenphyslk und Reaktortechnlk), Feb, 1966, -
1317p, Dep. mn,

A compilation of neutron cross sections and resohance param- -

gters for C, Cr, He, H, Fe, Mo, N1, O, ¥py, Na, 2%, and'% |e
presented. The techniques that were used in the analyses of the
data are described. Neutron energles In the range from 0.01 eV
to 10 MeV ar_e’cgvex.‘ed., (p.C.W.). 4

23487 FISSION CROSS SECTIONS OF #tAm AND ™ Am,
Seeger. P. A.; Hemmendinger. A.; Diven, B. C. (Los Alamos
Scientific Lab., N. Mex.). Contract W-7405-eng-36).
A96: 605-16(1967). (LA-DC-7624). .
The acquisition and analysia of neutron eross sectlon data from

an experimeat using an underground huclear detonatlon are dis--
cugsed with specific refesence to fission cross sectlons measured
In the Petrel event In June 1965. Results are preacnted for 282Am
and 2" Am over the energy range 20 eV to 1 MeV, measured sl-
mujftaneously in a single experiment covering the entire energy

_ range, with very low background. Constderable’sub-threshold fis-
slon was observed for 2'Am. The fisslon cross section of the . *
doubly odd nucleide 2*Am ls about twice that of 233Pu over most’

(auth)

of the neutron energy range, but only about 20% _zjrea!er at 1 Mev.
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12027  (UCRL~50001-66-2) PHYSICS DEPARTMENT RE-
PORT. IUNE—_SEWEMBER 1866. (California Univ,, Livermore,
Lawrence Radiation Lab)., Contrsot W-7405-eng-48. 83p,
Dep. mn, CFSTI $3.00 oy, $0.65 mn,

Theoretical studiea were made of N-N acattering, electron
scattering by polyatomlc moleculea, A-N interactlon, ,,Hed, the
four-nucleon system, Z-N Interacilon, and x-x scaitering ampll+
tudes. The fisslun cross sections of #2™Am and 232U were mea-
sured from 0.02 ¢V to 6 MeV and from 0.004 to 2 keV, respeciively.
Threshold phatohicutrou crods sections for Fe and Be were also
measured, a8 were the photoneutron crosa sectlons of %Y, 2y,
NZr, BZr, and ¥Zr up to photon energies of 30 MeV. Cross
sectlans for the reactlon “N(n,py) ¥C were obtatned from mea-
surements of the cross sectlon of the reactlon “C(p,ng)N. The
reactlon MC(p,n)N was Investtgated at proton encrgles between
7 and 14 MeV; the angular dlstributlons at the highest encrgles
were analyzed using a finlte-range DWBA formallsm, Angular

. dlstributlons for the reactlon YF(a.t)?*°Ne were analyzed uslng
. 2 zero-range DWBA formallsm. Differentlal cross sectlons for

(a,n) reactions on Y0 and '®O were measured at 9.8, 11.6, and
12.2 MeV; and evidence was algo obtalned for the (n,yf) reaction
on %Py for slow neutrons. The neutron scattering cross sections
of #¥1Py and 23U from 2 to 32 eV and from 2 to 22 eV, respec-
tlvely, were studied further. Data were also obtalned on the de-
excltation y rays following (y,n) and {y,p) reacttons on '*O; and
the spontaneous flsslon half life of #?™Am was measured, as
were the thermal-neutron capture cross sectlons of Ca, 42Ca,
41Ca, and #Ca. Neutroa diffractlon studles of the magnetic tran-
sltion In NiS as a function of composltion were carried out.
Bounds on the fugacity and virlal serles of the pressure In mat-
ter were obtalned. and the magnetization and ¢onductlvity of Fe
were studied from 300 to 1250 kbar. Equatlon-of-state measgure-
ments were carried out on rare-earth metals, and elastoplastic
wave structure generated in Al by a tangenlially accelerated
flying plate was studled. A diffusion approximation to the inertlal
energy transfer In isotroplc turbulehce was developed; and atmo-
spheric focusing and refraction of blast waves were studied, as
was plasma produétion using multiple laser beams. The effects
of varlous parameters on the output energy froia a Q-spoiled
ruby ascillator were also studied, and the rate of ehergy trans-
fer between electrons and ions in a plasma was calculated.
.C.W,) N : ’

25399 (ANL-Trans-168) BULLETIN OF THE [N,FORMA-
TION CENTER ON NUCLEAR DATA (EIRST ISSUE). Translated
by Elmar K. Willp (Argonne Natlonal Lab., Ii1.), from Buylleten
Informatsionnogo Tsentra po Yadernym Dannym, Atomizdat, Mos-
442p, Dep. CFSTI.

Parameters of elementary interactions of heutrons with nuclel
are presented, together with reactor constants. The calculation
of neutron cross sectlons by the optical model, using computers
I8 discussed, as 18 data processing for single-crystal fast-peutron
scintiilation spectrometry. (D.C.W.)
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16002 (GA-8133) NEUTRON CROSS SECTIONS FOR NIO-
BIitM. Alien, M. S.; Drake, M, K. (General Dynamica Corp.,

San Dicgo, Calif, General Atomic Div.), Con-
tract AT(04-3)-167, 71p, Dep. CFSTIL.

The necutron cross scctions for Nb that have been prepared for
the Fvaluated Nuclcar Data Flle (ENDF/B) as part of the coopera-
tive effort by the Cross Sectlon Evaluatlon Working Group are
described. The cross scctions were prepared from sets of pre-
viously evaluated data and from data that were obtalned im an at-
tempt to complete the existing data. (D.C.W.)

Aug, 2, 1967,

18230 RESONANCE ANALYSIS OF THE 233U FISSION CROSS
SECTION, Bergen, D, W,; Silbert, M. G, (Los Alamos Sclentific
Lab,, N, Mex.). Phys. Rev., 1665 1178-89(Feb, 20, 1968), (LA-
DC-8946). '
The neutron-induced flsslon and capture sections of 33U were

measured by time of flight with & nuclear detonatlon &8 the neutro,
source. Cross-gection data are presented from 20 to 10% eV for
flasion and from 30 to 63 eV for the capture-to-fisslon ratlo a.

* Data in the resonance region (20 to 63 eV) were fitted both by a
single-level functlon consisting of & sum of Brlet-Wigner levels
2od by the RelchsMore multilevel function based on R-matrix
theory. The resulting resonance parameters are llsted and dls-
cussed. A study of cross sections derlved from two and three
hypothetical resonances under varlous conditions of Interference
18 prcsentcd to determine the valldity of the resonance parameters
derlvod from the multilevel fit. (auth)

39652 THE U FISS1ION AND CAPTURE CROSS SEOTIONS
AND THEIR ANALYSIS AT LOW ENERGIES, Bergen, Delmar
Wesley, Albuquerque. N, Mex,, Unlv, of New Mexico, 1967,
18p. .

Thesls, R

The 233U flsslon and capture cross sections were measured
using & nuclear-device nsutrou source ahd time-of-flight tech-

nlques. Cross-sectlon data are preschted from 20 to 108 eV for
fission and from 20 to 63 eV for fisslon + eapture. The resonance
reglon (20 to 63 eV) was fltted with bath a single-level function
consisting of a sum of Brelt-Wigner levels and the Reich and
Moore multilevel funetion brsed on it-matrix theory. The result-
Ing rrsonance parameters are Ilsted and discusscd. In order

to cstablish the validity of the rcsonance parameters derlved
from the muitllevel fit, a study 18 presented of the cross seotion
derived from two and thrce hypothetical rosonances under various
conditions and of the cross scctions obtalned fiu.n randomly gen-
erated resonances. (Dlss. Abstr,) Ot
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18228 . NEUTRON-INDUCED FISSION CROSS SECTION OF
2+ram, Bowman, C. D.; Auchampaugh. G. F.; Fultz, S. C.;
Hof(. R. W. (Univ. of Callforala, Llvermore). Phys. Rev.,
166: 1219-26(Fcb. 20, 1968). :

The heutron-induced fiasion cross sectlon of 2#42mAm was mea-’
suted from 0.02 eV to 6 MeV by the time-of-flight method at the
Livermore 30-MecV linear elcctron accelerator. The data are
pormallzed at 0.0253 eV to a value of §600 b measured 14 & re-
actor thermal-neutron flux. The cross section at 0.2 eV 18 4700 b;
at ] eVitis 540 b; and at 4 MeV 1t 1s 2.1 b. The data are analyzed
to obtain values for the neutron strength functlon (,¢/D) of 1.4 X
1054, the level spacing D = 1.2 eV, and the quantity 3x@/D) = 2.5.
All three quantities are quoted per spin state. The high oross sec-

. tioa at low cnergles can be attributed to the unususlly high value
for 2= T'(/D), and to the existence of & very large resonance at
0.173 eV. The flssion cross sectlon of #!'Am also was measured
in the MeV region and found to be 4.96 £ 0.2 b at 2,5 MeV. {(auth)

—

24873  SELECTFD FISSION CROSS SECTIONS FOR #!Th,
zuu. Wy, nlu' ”.U. ”'Np. 3y, Wpy, Uopy, Utpy, AND wpy,
Davey, Willlam G, (Argonne National Lab,, Idabo Falls, Idaho).
.Nucl, Sci, Eng., 32: 35-45(Apr, 1968)," -
The flsslon cross sections of 2RTh, 3y, M4y, ¥y, My, WINp,
1y, Mpy, M0py, Hipy and 2#42Pu from 1 keV to 10 MeV published
* up to July, 1965, were analyzed previously to select best flsslon
“cross sections for fast-reactor analysls. Since the completion of
that work, hew data have been produced which hecessitate reeval-,
* uatlon of the flsslon cross sectlons particularly in the region 1 to
. §MeV. The revised data presented here are belleved to be of
- greatér conslstency and, hence, accuracy than the previous selec-

- tlon. (auth)

T 37289 (AERE-R-5224) THE AVERAGE NEUTRON TOTAL
CROSS-SECTION OF tYB FROM [00 eV TO 10 MeV AND ABSORP-
TION CROSS-SECTION UP TO 500 keV, Diment, K. M, (Atomic
Energy Research Establishment, Harwell (England)). Feb, 1967,
17p. Dep. CFSTI, UK. .

The transmission messurements to be described were made oh
the 120-m snd 300-m flight paths of the Electron Linac time-of-
flight spcctrometer st Harwell. Analys(s of the total cross section
below 10 keV shows o, 1 = (610.3 % 3.1) E-% + (1.95 2 0.101 barns.

. The devistion of oy T from thia value above 40 keV la due to an In-
crease in elastic scsttering cross section. Subtraction of the latest
scattering cross sections measured by Mooring et al. ylelds an
absorption cross sectlon that is proportional to E-N up to at least
260 keV. (auth) ,

&
16001 _ (GA-7462) NEUTRON CROSS SECTIONS FOR ¥ Pa,
33py, AND 32U, Drake, M, K,; Nichols, P; F. (Gulf General
Atomle, Inc,, San Dlego, Callf,). Sept. 8, 1967, Contract AT (04«
3)-167. 83p.' Dep. CFSTI.
A survcy was made of tho avellable oxperimental cross-

scction measurements for 23tPa, 33pa, and P2y, Scts of rocom-
' mendded heutron cross scctlons and rcsohsnco prrametors aro
presenled for neutroh ehorgles from 0.001 oV to 15 MoV. (D.C.W.)
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16003 {GA-R135) NEUTRON CROSS SECTIONS FOR 24U
AND 38U, Drake, M, K.; Nichols, P. F, (Gnlf General Atomlc,
Ine,, San Dicgo, Callf,). Sept, 1, 1967, Contrach AT(p4-3)-187.
76p.  Dep, CFSTI.

A survey was made of the avallable cxperlmental cross-
s cttin measurements for 24y and 22U, Sets of recommchded
hentren eross scctions are prescnted for neutron energtes from
U.M0] ¢V to 15 McV. Resonance paramcters are also Included.
tN.C. W) .

37310 (AD-GE53CR)
TN CROSS SECTIONS 1'O1t SODIUM, MAGNIESIUM, CITLORINE,
POTARSIUM, AND) CALCIUM, DART V. POTASSIUM, Drake,
M. K. (Gencral Dynamics Corp,, San Diego, Crlif, General
Alomic Div,.). Nov, 1967, Contract DA-18-035-AMC-730(A),
133p, (GA-7829(Pt,5); NDL-TR-89(Pt,5)), CFSTL,

An investigation was madc of the neutron Intcractlon proba-
hiltttes with the elehicnt potasslum. Sets of recommended total
and partial neutron cross sections were prepared. The energy
asl angular distributlons of the secondary ncutrons are glven.
Alro, gamma-ray production cross sections were obtaincd as
well as energy and angular distributions of the secondary gamma
rayvs. In general, the recommended data were based on experl-
mentally measurcd data. However, where no experimental data
were available. the recommended cross sections were obtalned
using modcl calculations. (auth) (USGRDR)

13904 (LA-3801) ENDF/B FORMAT REQUIREMENTS FOR
SHIELDING APPLICATIONS, Dudziak, bunald J. (comp, und ed,)
(Los Alamos Scienttfic Lab., N, Mex,), Apr. 1967, Contract
W-7405-eng-36. 52p, (ENDF-111). Dep. CFSTI.

The present (Aprll 1967) Evaluated Nuclear Data Ftle/
(ENDF/BI format was designed primarily to satisfy the require-
ments of nuctear reactor core neuironics calculations. Exten-
slons of the format specifications are pripised to Include data
of interest for shtelding calculations for 1 eactor and other ap-
pilcations. Alternate methods of presenting the necessary data
are discussed. and the correspondence of ENDF/B to the United
Kingdom Atomic Energy Authorlty Nuclear Data File tiJK) i3
maintained wherever practical. In the case of photon Interac-
tions, detailed formats are recommended for cross sections
for secondary angular, energy, and ehergy-angle distributions, and
for Incoherent and coherent scattering atimlc form factors. For-
mat recommendatlons for photon productiah data include those
for photon angular distributlons, photon production multiplicities,
and photon energy-angle distributions. A liating of data on photon
production in Na {s included. (auth)

11938 NEUTRON TOTAL CROSS SECTION MFEASURFEMENTS
USING A "WHITFE'® NEUTRON SOURCE. Galloway lil, 1ouie
Altheimer. Cleveland, Case inst, of Toch., 1966. 131p.

esls.

:{hm('!hud for measuring ncutron totaf cross sections naing a
heatren inteasity spectimm continanas in caergy (r wtitte”” spec-
trum) ami a pulsed heam tthine-af=-flight 1echnigne was ased to
measure ncutron total crass aectiens in the 2 io 10 M-V reglon.
Tinal cross seetions far the clements My, Al Ca, V, T, Pd. Ag
and I'h were measured lo 1'% average meertainty in slepis of 0.08
ns/m. Fnergy resalutlon varied from ahaut 1.5% at 2 MeV to 3%
at 10 MeV, itesults of ticse measnrements are comparcd with
mcasurcments on the same sampler with neutrons of known energy
and with measurements of othcr workers. (Dtgser. Abstr.)

NEUT®ON AND GAMMA RAY PRODUC-
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(AD—665360) NEUTRON AND GAMMA RAY PRODUC-
TION CROSS SECTIONS FOR SOD1UM, MAGNESIUM, CHLORINE,
POTASSIUM, AND CALCIUM, PART1l, SODIUM, Garrlson,
J, D.; Drake, M, K. (General Dynamics Corp., San Diego, Calif,
Geheral Atomic Div,). Nov, 1967, Contract DA-18-035-AMC-
730(A). 148p. (GA-T829(Pt,2); NDL-TR-89(Pt.2)), CFSTI,

Neutron and gamma-ray productlon cross sections sets were
prepared for the element sodlum. These data sets Include total
and partlal neutron cross sectlons as well as the cross sectlons
for producing decxcltation gamma rays. Information 18 also
given for the aagular and energy distribution of the secondary
neutron and ganima rays. (auth) (USGRDR)

22584 (LA-DC-9181) 3%U NEUTRON CAPTURE RESULTS
FRUM BOMB SOURCE NEUTRONS, Glggs, N. W,; Schelberg.
A, D,; Talro, L, D.; Warren, J. H, (Los Alamos Scientific Lab,,
N. Mex,), [1967], Contract W-7405-eng-36,, 16p, (CONF-
680307~20), Dep, CFSTi,

From 2nd Conference on Neutron Cross Sections and Tech-
nology, Washington, D, C.

Resulis on nentron caplure in 23U from 30 to 2050 eV neutron
encrgy are presented. The data were obtained by ncutron ttme-
of-flight utillzing the pulse source of neutrans from the Petrel

. nuclear exploston. The total radiation width, I'y, was determined

for 621 = 0 levels with T) = [19.1 « 0.6 (stat.) + 1.4 (syst.}] x 10
¢V. There appears to be a significant varlation in the value of T
from resohance to resonance. Approxtmately 200 weak rcsohances
were found which can be aserlbed to p-wave levels. Analysis of
these weak resonahces, agsuming 1 = 1, gives results consistent
with: an average reduced neutron width of 3.7+ 0.7 x 1073 eV; an
average level spaclng of 7.0 £ 0.5 eV: and a strength function of
1.8 £ 0.3 < 107¢, (auth) .

205681 fARSEES)it-141) NERTRON INTERACTION IN TIIF
ENEMGY RANGE 1.0 E-10 MeVe TO 15,0 MoV, Hart, W, (Untted
Ktagdom Atomic Enorgy Anthority, Rialey (England), Antharlty
Heatth and Safety Iiranch), Mar, 1968. 42p. Dep. CFSTI,

UK.

In the paat few yeara, some high-resolutlon meagurements have
heen performed whtch, when combined with theorettcal predictions,
afford a detailed deseription of neatron tnicractions with the nu-
eitde tantalum. From these and othor sources of information, &
gct of neutron eroga acctions and other relcvant parameters have
been eveluated. They caver the ehergy range | ¥ 10719 to tG MeV
anhd fre preaenied /b A new data fila (DFN346) for the UKAEA
Nuclear Data Lihirary. (auth)

29838 CURVE FITTING AND STATISTICAL TECHNIQUES
FOR USE IN THE MECHANISED EVALUATION OF NFU'TRON
CROSS SECTIONS, Horsley, A.; Parker, J, 8,; Price, d. A,
(Atomic Weapons Research Authority, Aldermaston, Fhg.l.
Nucl, Instrum, Methods, 62: 29-42(June 1, 1968),

A cubic splinc curve fitting method and a statlatlcal theory of
unkhown systcmelic errors are combined to give a practieal
computer-orlentated method of evaluating neutron cross sectlons.
Particular attentlon 18 pald to reconciling sets of discortant «data.
The Input data and evaluated curve can be displayed on a CRT
graphlcal display unlt. Among program output examples given are
evaluated curves for several cross sectlons of 3'B. (auth)
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29894 (LA-3271) EVALUATED NEUTRON CROSS SEC-
TIONS FOR DEUTERIUM. Horsley, Anthony; Stcwart, Leons
(iws Alamos Scientific Lab,, N, Mex,). Nov, 1967, 139p,
Dep, CFSTI.

A complilation of evaluated data on the neutroh cross scctlons of
deutcrlum 18 presented for Incldent neutron energles of 0.0001 eV
to 20 MeV. The data are dlsplayed in graphical and tabular form.
Legendre coefficlents are included for the scsttering angular dis-
tributions. Proton spectra from neutron and proton reactions with
deuterlum aro also ineluded, as are proton proguction crosa aec-
tlons and nrutron prodnction crosa scctlons. (D.C.W.)

484456 NEUTRON CROSS SECTIONS OF DLUTE{tIUM IN
THE ENERGY RANGE 0.0001 eV TO 20 MeV, Horsley, A.
(Unlv. of Birminghani, Eng.), Nucl. Data, Sect. A, 4: 321-57
(July 1968).

Experimental and theoretical data for the neutron cross sec-
tious of D are surveyed, and values are adopted for total and
partial crosa sections. To facllitate neutronics calculatlons,
angular distribution functions bused oo n + d and the conjugate
reaction p + d are given. The experimental data uscd, with some
comments, and a brief account of the evaluatiun procedure are
presented. (auth)

3407 (ORNL-TM-1872) EVALUATION OF NEUTRON
CIROSS SECTIONS FOR YB. Irving, D. C. (Oak Rldge Natlonal
Lab., Tenn.). Oct, 9, 1967, Contract W-7405-eng-28. 45p.
Dep. CFSTI. :

The heutron cross sectlons for 1B were evaluated from 10°¢ eV
to 15 MeV. The exlsting cxperimental data are reviewed, and
lheoretlcal calculations and other reasoning are uscd to fill in
the paps. A complete and consistcnt set of cross scctions is pre-
sented. and an explanation 1s glven for the choices made 1n devel-
oping this cross-sectlon set. (auth)

356827 GROUP CROYS-SECTION SET KFK-SNEAK,” PREPA-
RATIOIN AND RESULTS, Kuesters, H.; Bschmann, H,; Huschke,
1f.; Kiefhaber, E,; Krieg, B,; Matzenroth, M,; Slep, 1.; Wagner, K.}
Woll, D, tKernforachungszentrum, Karisruhe, Ger.). pp'167-88
of Fast Resctor Physics, Vol.l. Vtenna, loternational Atomig .
Energy Agency, 1968, T .

From Symposium 8n Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany, See STI/PUB-185(Vol.1);
CONF-671043-~(Vol.1). .

For the calculation of integral quantities, measured In the Fast
Zero-Power Assembly SNEAK, a new group cross-section set
was prepared directly from microscopic data. These data are
based on the latest evaluatioh of cross-sectioh and resonance

parameters tabulated on the Karlsruhe Nuclear Data Flle. KEDAK. .

Speclal attentlon is pald to the calculation of the elastlc modera-
_tlon. (auth) .
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46495 {EURFNR-537) TABLES OF EVALUATED NEUTRON
CROSS SECTIINS FOR FAST REACTOR MATERIALS. Langner,
L; Schmldt, J. J.; Woll, D, (Kernforschungszentrum, Karlsruhe
(West Germany), Institut fuer Neutronenphysik und Reaktortcch-
nik). Jan, 1968, 663p, (KFK-750; EUR-3715; EANDC(E) -88-U),

Work Performed under United States-Euratom Fast Resctor
Exchange Program, .

Tables of evaluated data, as functions of incldent ncutron en-
ergy. are presented for the neutron cross secllons and rcsonance
parameters of materials that are of particular Interest In the de-
slgn of fast and Inlermediate reactors. The materlals covered
include C, Cr, Hc, i1, Fe, Mo, N1, O, 3%y, Na, 2%y, and 239U,
(D.C.W.)

35198 (AEEW-M-802) U,K,A,E,A, NUCLEAR DATA LI-

BRARY, JANUARY 1967, Norton, D, S, Story, J, S, (Atomlo
Energy Eslablishment, Winfrith (LEnzland)), Feb, 1968, 19p,

Dep., CFSTL. UK 3s, 6d,

Detalls are given of the UKAEA Nuclear Data Library as of
January 1967. The updating of the Itbtary Included the Incorpora-
tlon of several new data files, together with the extenston of ranges
o some older files. (auth)

50559 (ANL-T7387) COMPILATION OF L*1iF/B DATA FOit
MAGNESIUM, TITANIUM, VANADIUM, MOLYBHILENUM, AND
GADOLINIUM  Penutngton, E, M.; Gajniuk, J. C. (Arponne
National Lab,, Iil.), Mar, 1968, Contract W-31-109-e1g-38,
122p, Dep, CFSTI.

The compilation of ENDF/B heutron cross-scction data for
the materlals magneslum, titanium, vanadium, molybdenum,
and gadolinlum 1s presented. Atl the data In the ENDF/B format
are listed, and graphs of much of the data are precented. (auth)

22615 AVERAGE CROSS SECTIONS AND RESONANCE
INTEGRALS OF ¥2mAm. Perkins, S. T.; Auchampaugh, G. F.;
Hoff, R. W.; Bowmanh, C. D. (Univ. of California, Livermore),
Nucl. Sci. Eng., 32: 131-2(Apr. 1968). (UCRL-70735).
The energy dependence of the neutron flsslon cross of ¥2map
was Inveatigated from 0.02 eV to 6 MeV. The measurementa
‘were normalized to a value for the fisslon tross séctlon of 6600 b
‘at 0.0253 eV. Below 3.7 eV and above 300 ke eV, the crosa sec-
tion was corrected for #tAm In the sample. The data are presented
in terms 'of mean values and resonance integrals over the GAM
group structure. The resonance integral aboye 0.5 eV ls 1570 &
110 b, The data below 3.5 eV were analyzed in terms of a surm-
of-single-levels fit. For the slx resonances below 3.5 eV, ths
average flssion width Is 0.46 ~V. (D.C.W,)

46730 APDA-217) EVALUATED NEUTRON CROSS SEC-
TIONS OF ¥Na FOR THE ENDF/B FILE, Pitterle, T. A.
(Atomic Power Development Assocletes, Inc,, Detrolt, Mich.).
June 1968, Contract AT(11-1)-865. 43p. (ENDF-i21). Dep.
CFSTI.

An evaluation of 3INa neutron cross section data was carried

. out for the ENDF/B flle, Data were evaluated from 10~¢ ¢V to

16 MeV for the following heutron reactions: total, elastic scat-
tering Including Legendre polynomial expansions of the angular
dependence, nonelastio, Inelastio including resoived levels, (n,y),
(n,p), (n,a), and (n,2n). Graphs of the evaluated data are com-
pared with experimental data. (auth)
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48508 (APDA-218) EVALUATED NEUTRON CROSS SEC-
TItINS OF 2y FOR THE ENDF/8 FILE. Pltterle, T, A.;
Yamameoto, M. (Atomle Power Development Assoclates, Incy,
Detroit, Mich.). June 1968, Contract AT(11-1)-865, 60p,
(ENDF-122) Dep., CFSTI.

Data were cvaluated from 1074 to 15 MeV for the following neu-
tron reactlons: total, n—v, flsslon, (n,2n), (n,3n), elasttc scattering
including Legendre polynomlal expanslons of the angular depen-
denhce, nonelastic, and inelastlc scattering Including resolved
levels. Graphs of the evaluated data are included. (guth)

16012 (KAPL~3327) EVALUATED CROSS SECTIONS FOR
THE HAFNItiN ISOTOPES. Reynolds, J. T,; Lubitz, C. R.
(Knolls .\tomic Power Lsb,, Schenectady, N. Y.); Itkin, 1,; Harris,

D. R. (Bettts Atomic Power Lab, [Pittsburgh, Pa.]). Aug, 17,
1967. Contract W-31-109-eng-52, 22p. plus Charts, Dep.
CFSTi.

Evaluated tibraries of cross sections were prepared for natural
hafnium and its isotopes ¢Hf, 'SHf, UTHE, UY8HS, USHS, and OHf.
The librarles contain total, elastic, capture, inclastic, (n,p), and
(n.2nt cross sections and elastic scattering Legendre moments
bciow 15 McV. The most recent experimental data were used in
the evaluation: and. whencver data were not availahle, theoretical
calculations were made. (aulh)

48416 (KFK~120(Pt,1)) NEUTRON CROSS SECTIONS FOR
FAST REACTOR MATERIALS. PART f, EVALUATION.
Schmidt, J. J. (Kernforschungszehtrum, Karlsrule (West Ger-
many). institut fuer Neutronenphysik und Reaktortechnik). Feb.
1966. . 1400p. (EANDC(E)-5-U(Pt.1)), '

A comprchenslve documentatioh and critical review of the avall-
able experimental and theoretical information on microscopic neu-
tron cross aection data are presented, and the procedures that were
used ‘o reduce this information into cross section sets in graphl-
cpi and tabutar form are described. The neutron energies con-
sldered range from 0.01 eV to 10 MeV, with emphasla on fast
and rcsonance neutrong. The materialg‘covered include C, Cr,

He, H, Fe, Mo, Nl, O, %Py, Na, ¥U, and 2y. (D.C.W.)

24861  (WANL-TME-1721) A SINGLE LEVEL ANALYSIS OF
33y NEUTRON CROSS SECTIQNS; AN n + 2y MULTIGROUP
CROSS SECTION LIBRARY. Schneider, M. J, (Westinghouse
Electrlc Corp,, Pittsburgh, Pa, Astronuclear Lab,), Dec, 1967,
Subcontract NP-1, 107p, Dep, CFSTI1, : .
Total, cspture, and fisslon crosa sectiona for n + 33U were si-
multaneously least squares fit over the energy range 0.4 to 61.4
eV using the single-level Breit-Wigner formula. Sixty-three reso-
nances were found in this range. Good agreement was obtained
between integral data and this fit to differentlal data for the resc-
nance Integrals of ¥3U, Resonhance parameters are glven, along
with brlcf statistical analyses of them. A multigroup cross-
gecton llbrary from .001 eV to 10 MeV 1s presented. (auth)

24862 (WANL-TME-1746) CHANGES IN GAM AND TNS
CROSS SECTION LIBRARIES: NEW ACTIVATION CROSS SEC-
TIONS, Schneider, M. J, (Westinghouse Electric Corp,, Pitts-
burgh, Pa, Astronuclear Lab,), Jan, 1968, Subcontract NP-1,
47p, Dep. CFSTI,

Some recent experimental data shd evaluatlons of activation
cross sectlons for geveral nuclel are analyzed: and new GAM.
TNS, and BIT libraries based on these analyses are presented.
The cross seotlons for the 1sotopes ¥Mn, 'In, snd 328, and for
hatural Pb and Zr are analyzed. A prellminary analysis of the
BNb(n,) cross sectlon Is also summarized. (D.C.W.) . o
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7689 (BAW-316) 3% NEUTRON CROSS-SECTION DATA

FOR THE ENDF/B, Wittkopf, W, A.; Roy, D, H.: Livolsl,

A. Z. (Babcock and Wllcox Co., Lynchburg, Va,), May 1967,
04p. Dep. CFSTI, . .

As part of the cooperative effort of the Cross Scctlon Evaluation

] Working Group organized st Brookhaven National Lahoratory in
June. 1966, the nuclear data on 3% for use In thc Evoluated Nuclear
Dnta Flic'B (ENDF/B) are presenicd. ‘The datu cover the cnergy
range from 0.001 eV tb 15 MeV. Data sourdes are referenced, and
the theoretical methods used In evaluating certaln data are de-
scrihed. A complete listing of the data in the ENDF/B format is
provided.  (auth) .

" 22578 {IA-1152) NUCLEAR DATA FOR *"Pu, #tPy, and
M2py, Yiftah, S.; Schmidt, J, J.; Caner, M.; Segev, M. (isrsel
Atomic Energy Commission, Yavne, Soreq Nuclear Research
Center), Dec, 1967, 100p. Dep.

An cvaluation of the haslc nuclear data for 2°pu, 2#tpy, and
#2py in the range 0.01 eV to 15 MeV waa madc. Partial cross
arvttens fre constructed for the thermal and fast neutron rangea;

.I they are presented tn graphical and tabular form. Resonance
parameters and average pacameters are recommended for the
resonance region; they are presented in tabular form. The cross
sections constructed are: total, nonelastic, elastic scattcring. ra-
diatlve capture, flsslon, total and partial inelastic scattering,
(n,2n), and (n,3n), Other nuclear data congldered are: the average
parameters above 1 keV, the average number of prompt neutrons
per neutron-induced flsslon, the average scattering coslne In the
lab,system, and the energy spectrum of secondary neutrons from
flssion, (auth) ' ’
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29960 (IN-1026) NEUTRON TOTAL AND ABSOR#P[ON
CitUss SECTIONS.OF #'pu.  Young, T. E.; Sipson, F. B.; Ber-
reth. J. R.; Coops, M, 8. (Iduho Nuclear Corp.. idabw Falls),
Muar. 1967. Contract AT(10-1)-1230. &lIp. Dep. CFSTL,

The neutron total cross scctton of 33Pu was nwdsnced from
0.0t to 6500 eV. These data give single-level Brost-Wigner
paramoters for regonances bejow 200 eV, The vbserved wtal
cross section at 2200 m/scc 18 588 barns. A value of 532 barns
was calculated for the effective (equlvalent 1/v) thermal absorp=
tlon cross sectlon. Parameters of individual resvnances below
200 eV and average parameters at higler cnergles gtve a reso-:

. nance absorption integral of 1G4 ¢ 15 barns, anfl a valuce of 1,10 £
0.20 x 10~ for the s~wave neutron strcagth function (i'%/D). (auth)

17341 (AERE-M-1709) ETA AND NEUTRON CROSS SEC-
TIONS OF #*Pu AND 3%(, Brooks, F. D.; Jolly, J. F.; Schom-
berg, M. G.; Sowerby, M. G. (Atomic Energy Reséarch Estab-
lishment, Harwell (England)), Sept. 1966. 18p. Dep. mn.

Measured values of 7 for 2**Pu and U are glven for the energy
rangc 0.04 to 11 eV, together with fission and total cross sections
for ¥y, Average values of n were calculated and algo, In the case
of 28y, various ratios and ihtegrals of the cross sectlons and a for
ehergy groups of Interest for reactor design studies. Total cross- .
sectlon measurcments were also made for #Pu from 10 to 1000
eV, Comparigons are Included between the results obtaihed In the
experiment and those from other laboratories. (auth)
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25734 CONFIRMATORY EXPERIMENTAL DATA ON THE
'"HARWELL BORON PILE ¥ VALUES. . Colvin, D. W.; Sowerby,
M. G.; MacDonald, R. 1. (Atomlc Energy Research Establish-
ment, Harwell, Eng.).: Vienna, international Atomic Energy
Agency, 1966, Preprint No. CN-23/33. 16p. (CONF-66(J14-
35). DTIE. : .

From IAEA Conference on Nuclear Data, Paris.

The ¥ values obtained by the Harwell boron pile experiment,
which have previously been reported (Symposium oh the Physlcs
and Chemistry of Flsslon, Vol. 1I, p, 24, 1965), are approximately
2% lower than the values obtained with large liquld scintillators
and those derived from measured valuea of n and a. The value of
pile efficiency used In these méasurements was obtained by uslhg
the assoclated particle technique, i.e., the d(y,n)p reaction. Two
standard neutron sources, a ‘Ra—y-Be source and the AWRE 249py
spohtaneous ftssioh Bource, have how been calibrated at the Na-
tional Physical Laboratory, Teddington, England, and in the buron
plle. The count rates of the'standard sources in the boron pile can
be used to obtatn a second Independcat value of the pile effictency
and hence give informatloh on the correctness of the boron pile 7
values, The results of these measurements are given together with
other information, which demonstrates that the correction proce-
dures used in the boron pile experimeat are valld. (auth)

44722 (NAA-SR—IZZ'H(Su[,)?Ll)) - NEUTRON CROSS SEC-

T'IONS FOR #¥'py, #2py, AND *¥Cm. Supplement I.” Dunford,

C. L.; Adter, H. (Atomics Internatlonal, Canoga Park. Calif.).

Sept. 15, 1967. Contract AT(04-3)-701, 5p. Dep. CFSTI,
Some correctlons to the cross-gectlon data for *Cm, #3%pu, ahd

:“Pu th:;t were presented In NAA-SR-12271 are summarized.

D.C.W,

17373 SUBBARRIER FISSION OF #2Th BY NEUTRONS,
Ermagambetov, S, B,; Kuznetsov, V. F,; Smirenkin, G. N.
Yadern, Flz,, 5; 257-63(Feb, 1967). (Io Russlan).

The dependence of the reactlun cross sectibh o neutron energy
was measured in the region 0.6 to 3.0 MeV for the investigation of
232Th(n,f) flssion ncar the threshold. Some characteristics of the
potential barrler in the fissloh are discussed, in conncction with
the results of the experiment. The competition of inelastte nuutron
scattering to levels of the #32Th target in the encrgy region 0.75 to
1.0 MeV shows up clearly In the cneryy depundence of twe fission
cross sectlon. The disugresment between the known thermal heu -
tron figsion cross section 0.06 + 0.02 nib and the value extrapolated
from ¢, at higher energies is discussed. (auth)
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29970 (WANI. - TME-16868) A SINGLE LLVEL ANAL#SIS OF
2% BASEI1 ON RECENT ©,, vy, AND v MEASUIIEMENTS; An ¢+
2%y MULTIGROUP CRROSS SECTION LIBRARY. Gibson, Gordon
(Westinghouse Electric Corp., Plttsburgh, Pa. Astronuclear Lab.).
Mar. 1967. Contract SNP-1. 143p. Dep. CFSTIL '

" Total, capture, and flsslon neutron cross-sectlon data for ™5y
were slmultaneously flt with a single-level Brejt—Wigner least
squareg analysls.’ Two sets of resonance parameters for E < 63
eV ar¢ presented. One set was obtalned when unlt welghting was
uged In the least-squares analysls, and another get was obtained
whep welghting proportional to the Inverse of the cross sectlon
was 'used. The resonance capture and flsalon Integrals calculated
from the parameters agree In each case to within three percent
with corrcsponding direct numerical Integratlon of the data. The
effects of slmultaneously fltting two cross sections at a time: total
and flsslon, and capture and flsslon were 2lgo studied. Twon +
D5y multigroup cross sectioa llbraries, that differ only In the
resonance range where the two sets of resonance parameters
described above are used, were generated for uge 1n reactor cal-
culations. The ratlo of the capture resonance integral to the fla-
slon resonance Integral that 1s calculated (@ = 0.51) with either
Ilbrary agrees with the reactor'Integral measurements (o = 0.50 +
0.02). These libraries are presented. (auth) .

17350 (KFK-450) TIIE FISSION CROSS-SECTIONS OF SOME
PLUTONIUM ISOTOPES IN THE NEUTRON ENERGY RANGE 5 0
TO 150 keV, Gllboy, W, B,; Knoll, G. (Kernforschungszentrum,
Ksrisruhe (West Germany), Institut fuer Angewandte Kernphyslk),
Oct, 1966, 12p, (CONF-661014-43), Dep, mn, .

From IAFA Conference on Nueclear Data, Parls, Frahce,

The heutron flgsion cross sections of 23¥pPu and 20py at 5 to
150 keV were obtalned by measuring the 23Pu/23y and ¥#0py/%y
fissloh cross-scetion ratlos. (D,C.W.) . o

42458 THE ENERGY DEPENDENCE IN THE RANGE 0.7
TO 4 MeV OF THE NEUTRON FISSION CROSS SECTION OF
py, Grama, N,; Marinescu, L.; Mihal, I,; Petrascu, M.i
Sandulescu, A,; Voiculescu, G, (Inst, of Atomic Physlics,
Bucharest), Rev, Roum,. Phys,, 12; 43-51(1967),

The energy dependence of the ftaslon cross sectlon of 24Py
in the energy range 0.7 to 4 MeV was measured. The experl-
mental points are compared with values calculated on the basis
of many-level Interference thoory. (auth)

- —— -

25517 (RFR-191) FAST ELASTIC AND INELASTIC CROSS
SECTIONS FOR 2%y, Haggblom, H, (Aktlebolaget Atomenergi,
Stockholm (Sweden)), May 3, 1962, 28p, Dep, .
waporlmcnml and seml-empirlcal geattering cross sections for
U are compared with theoretical vajues In the energy range 0.08

. to & MeV. The theoretlcal cross scctions are obtaincd by optlcal-
model calculations including spln-orbit Interaction and by Hauser—
Feshhach theory. Transport cross sectlons are calculated both
froin the experimental and the theoretical differentlal cross sec-
tlons. Calculatlons of lnelastic 11-group cross sections are per-
formed using the continuum model for the compound nucleus In
the regfon ahove 1.4 MeV and assuming flve exclitation fevels be-
low I MeV. Between 1.0 and 1.4 MeV, the cross-sectlons are ob-

. tained by taking a mean value betwech the results from the con-

:urcb Establishment, Harweil (England)).

i — -

- M,; Caner, M.; Yiftah, S.
1 Yavne, Soreq Nuclear Research Center).
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K137} (ANI. 7320, pp 1h.2¢1" FISSION CROSS-SECTION MEA-
SUREMENTS OF 28U, 15y, 28, AND ?tpu IN TIIE ENERGY
RANGE FROM | TO.25 keV. James, G, D, (Atomlo Energy Re-

Figslan craas-section measuremenis hsve heca carried out, hy
time -of - flight experiment, over the ehergy rangc fram 1 eV to
25 keV for the nuelides 2331t, 235y, %Py, and f“!"u. The datr oh-
talned from 1 keV to 25 kéV are presented and compnared with ex-
latln;z data. 1t 1a shawn that In this cnergy range-the availahle data
far 33U are In good agreement and that the data for 23317 and MPu.

agreo falrly well, A itst of 19 references 1s lncludc.d. !quth)

33953 (AAEC/E-168) A STUDY OF THE EFFECTIVE
RESONANCE INTEGRAL AND DOPPLER COEFFICIENT OF
3y, B2TH, AND %Pu USING THE CODE COMPLEX LUBRA.
Keane, A.; Kletzmayr, E, (Australian Atomic Fnergy Commis-
alon Research Establishment, Lucas Heights), Dec, 1966.

34p. Dep. :

The cffectlve resonance Intcgral and Doppler coefficient of ™y,
MTh, and 2Py were studicd in detall using tho LUBRA complex of
codes. Same carller rosults wero used for compartson to verlfy
1he valldily of tho LUINIA results. Dlsercpancles wero explained,
and confidence ean be placed In the results glven by the LUBRA

codes. (auth)

40432 . "(WASH-1074) REPORTS TO THE AEC NUCLEAR
CROSS SECTIONS ADVISORY GROUP MEETING, HELD AT
BROOKHAVEN, NEW YORK, APRIL 13-14, 1967, Motz, H, T,
(comp,) (European-Ametlican Nuclear Data Committeée), Con-
tract W-7405-eng-36, 153p, (EANDC(US)-99U; INDC(US)-9U),

‘Dep, CFSTI, :

. UIANIUM-238-_ nottron capture at 0.04 to 1 80 keV, radlative
widths foc

URANIUM - 238 — neutron fisslon cross sectlon at 1 to 23 MeV
URANJUM - 235— neutron fleslon cross sectlon at 2 to 21 MeV

25504 (EANDC(F)-74U)) NEUTRON CRUSS SECTIONS AND
FISSION PARAMETEItS OF 24011y, 2#'pu, AND 22Pu,  Prosdociml,
‘A, (European Atomte Energy Communlty, Geel (Belgium), Cen-
+ral Nuclear Measurements fturcau, European-American Nuclear
‘Data Committee), Aug, 25, 1960, 18p, Dep. '

A.compllatlon of heutron resonance Integrals and parameters,
values for the humbers of prompt ncutrons emitted in neutron !
and spontaneous flsslon. and neutron figdlon and total cross sec-
tlons is presented for #°pu, 29 pu, and 2%pu. (D.C.W.)

/’

~qyT '(1A-1094) BASIC NUCLEAR DATA FOR THE HIGH

PART I, CROSS SECTIONS, Segev,
(Israel Atomic Energy Commlasion,
June 1966, 27p,

PLUTONIUM I1SOTOPES,

tinuous and the dlscrete level theory. (auth) t Dep, mn,
: Encrgy-dependent cross ‘sectlons of 24#Pu, 24!Py, and 2Py, In
, the range from I keV to 15 McV, are constructed from the acant
avallable experimental data by Interpolation, extrapolation, geneéral
theoretical arguments and systematics, The construcied cross

. séctions are presented {n graphical form fn 14 figures. (auth)
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21525 TOTAL NEUTRON CROSS SECTION OF ¥pa, -
Simpson, F. B,; Codding, J. W. Jx, (Phillips Petroleum Co,,
Idaho Falls, Idaho), Nuecl, Sct. Eng., 28: 133-8(Apr. 1967),
Transmiaslon measurcments on #3Pa were taken with the Ma-
terlals Testing Reactor (MTR) fast chopper. The total cross sec-.
tion was calenlated 1n the energy range from 0.01 to 10,000 eV.
Thesc measure ments were made on 700 mg of chemlcally separated
233Pa in an oxide form. The protactinium was produced by irra-

dlating 280 g of 2*2Th In the Engineering Test Reactor. The sample .

represented approximately 15,000 Cl of activity. The data were
trken with a resolution of 0.08 to 2.0 usec/m. The Breit - Wigner
resonance parameters were obtained for the resonances below

18 eV. The average parameters give a value of 0.75 X 10~¢ for the
s-wave neutroh strength function F$/D. Welghting the level spac-
Ings inversely as 2J +1 glves the average observed level spactngs
per spin state of 1.10 and 1.84 eV. A second-order polynomlal
least-squares fIt to the o3V E data between 0.01 and 0.10 eV gives
a 2200 m/sec total neutron cross section of 55 + 3 b, superseding
a value of 57 b given previously. The resonance-absorption In-
tegral for ncutrons with energies above 0.4 eV was calculated to
be 901 ¢ 45 b. (auth)

12014 (IN-1Q15) TABULATION OF THE TOTAL NEUTi{ON
CRUSS SECTION OF 32y,
J. R. (ldaho Nuclear Corp., Idaho Falls). Dec. 1966. Conhtract
AT(10-1)-1230. 69p. Dep. mn. CFSTI $3.00 cy, $0.65 nin.

The total acutron cross scetion of 32U was measured from 0,01
to 10,000 ¢V using the Mdterlals Testing Reactor (MTR) fast chop-
per. A 2200 meter/see total neutron cross scetion of 165 & 10
barts was determined. Multilevel parahicwrs are Hsted fq;‘ res-

onances below 30 eV. Resultd of the asalysis ixiieate that two
fisslon channels are nerded b desa rife the eaperimental data.
A whulatton of thu data 18 given. (auth)

42621 TOTAL NEUTRON CROSS SECTION OF U, Simp-
gon, O. D.; Moore, M. S.; Berreth, J. R, (Idaho Nuclcar Corp.,
Idaho Fails). Nucl. Scl, Eng., 29: 415-22(Sept. 1967),

The neutron total cross section of ¥2U was measured from 0.01
to 10,000 eV using the Materlals Testing Reactor (MTR) fast
chopper. A 2200 m/sec total neutron cross section of 163 + 10 b

" was determined. Muittlevel paramcters are llated for resohances
below 30 eV. Results of the analysis indicate that two fisslon
channels are needed to describe the experimental data. (auth)

-t
35457 (AEET-272) SELF-SHIELDED CROSS SECTIONS FOR
THE MAIN FERTILE AND FISSILE NUCLEI. Singh, R. Shankar;
Desal, G. A, (Atomlc Energy Establishment, Trombay (india)).
1966. 18p. Dep. .
Self-sttelded cross-scetiona for 22Th, 35U, 239U, and 3%Pu which

exhihi(t rescenance hichavior In their reactin eross-secttrng with
nentrong ale neccsAary to represent the prover eifective caines in
& moltigradge antlvsis of reactors and to preifict aecurately the re-
acttvity coeliteients due to the Doppler effect, cte. These were
evatanted from resonance-integral calculrtions under the narrow-
reaohance approximstion ustng the latest avatiable resonance pa-
rainetera at fonr temperatures (300, 750, 1500, and 2500°K) and at
op{potential acattnring croas xectlon per absorber atom) values of

40 s 60 haros for 316 gie 3% and 126, 200, 300, aud 400 baros

for 2355 and 2%Pu. Tho status ol resonance parameters for these

elenents to aisu disnssid 10 detatl taotht
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' 40457 CAPTURE CROSS SECTIONS OF INp, Stupegia, '
Donald C,; Schmidt, Marcla; Keedy, Curtis R, (Argonne Na-
tional Lab., Iif.), Nucl, Scl. Eng., 291 218-19(Aug. 1967),

Neutron-capture cross sectlons of B'Np were measured at
eight neutron chergles between 0.15 and 1.5 MeV. The experi-
mental method was the actlvation technique in which the neptunlum

* target was Irradiated with a monoenergetic heutron beam and was

-ar_:alyzcd for the product 2%¥Np by gsmma-ray spectrometry. (auth)

t ot

42436 TIIF. FISSION CROSS SECTIONS OF ], 84ty 7yj,
"By, BINp, BIpy, 10Dy, AND #Py RELATIVE TO TIHAT OF

3%y FOR NEUTRONS IN THE ENERGY RANGE 1 TO 14 MeV,
White, P, H,; Warner, G, P, (Atomlc Weapons Itesearch
Establishment, Aldermaston, Eng). J. Nucl, Energy, 21:
671-9(Aug. 1967).

The fission cross sections were measured relattve to the fis-
sion cross section of ¥¥U to an accuracy of approxtmately 2% ar
neutron encrgies of 1.0, 2.25, 5.4, and 14.1 McV. Combmtmi these
ratios with the known values of the fissioh cross section of $3%(
leads to fisston cruss secctions having an esttmated uncertanty of
+3.5% and whick are mostly in agreement with other recent mea-
surements, (auth) (UK)

1968
48423 (RP1-328-133, pp 1-34) NEUTRON CROSS SEC-
TIONS, (Rensselaer Polytechnic Inst., Troy, N. Y.).

The energy variation of T for 3*Pu was mcasured In 4 over-
lapptng energy ranges from 0.01 eV to 10 kcV; spin asstgnments
for resonahees of 22 to 100 eV were made. The ahsorptton and
fission cross secctions of 3%Pu were measured from 0.01 eV to
30 keV; a preliminary evaluation of the neutron capturc-to-figslon
ratlo was made for the encrgy range from 1 to 30 keV. Simulta-
neous capture and transmisslon measuremcnts were made for
scparated Hf Isotopes. Gamma pulsc-helght spectra from experl-
ments with the 1.25-m liquid scintlllation capture detector are
presented for " Au and "W, The angular distributions of neu-
trons scattered from resonances In Al wer'e measured In order to
determine the feasibllity of this approach to ass(gning spins to
1> 0 resonances. The technlque of using the large }iquid scintilla-
tion detector as an anticoincldence mantle was extended to fissile
elcments; preliminary scattering data for ¥¥Pu are presented.
(D.C.W.)

7892 (DPST—67-83-10) USAEC-AECL COOPERATIVE
PROGRAM MONTHLY PROGRESS REPORT, OCTOBER 1967.
Rusche, B. C. (Du Pont de Nemours (E.l.) and Co., Aiken,

S. C. Savannah River Lab.). Now, 30. 1967. Contract AT (07~
2)-1. 5p.

Comparisons of values of n obtained from HAMMER calculations

, for 35U and By and experimentally obtained valucs are made.

Physics parameters for (1/n) (dn/dT) lattices are tabulated. Ef-
fects of temperature variation are outlined. (M.L.S.)
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42011 (BNL -tr 213) MEASHItEMENT OF THE RADIATIVE
CAPTURE AND FISSION CRUSS SECTION RATICtS FOR 28y AND
Py IN TUE HESONANCE-NEUTRON ENERGY REGION, Rya-

Lov, Yu, V.; Donasik, So; Chikov, N,; Yaneva, N, Translated by
Stiphen Amoretty (Brookhaven Natlonal Lab,, Upton, N, Y.), from
At, Energ, (USSR), 24: 351-62(1968), 20p, Dép, GFSTI,

Timc-of-flight measuremcnts of the neutron flgsibn cross sec—
tlons and tho neuiron capture-to-flgslon ratlos of 2Py and 2517
were made ovor energy ranges of 5 eV to 23 keV and of 0.15 oV to
30 koV, respectively. Capture and flgslon resonance integrals
wcere obtained from the data. (D.C.W.) .

5811 (EURFNR-400) ENERGY AND TEMPERATURE DE-
PENDENT CAPTURE MEASUREMENTS BELOW 30 keV SUP-_ -
PORTING DOPPLER EFFECT CALCULATIONS. Seufert, H.;
Stegemann, D. (Kernforschungszentrum, Karlgruhe (West Ger-
many). Institut fuer Neutrbnenphysik und Reaktortechnik). Oct.
1967. 25p. (EUR-3675e; KFK-631; CONF-671043-10). Dep.
CFSTI. : co .

Work performed under United States—Eugratom Fast Reactor
Exchange Program.

From Sy:mposlum onh Fast Reactor Physica and Related Safety
Problems, Karlsruhe, Germany, ,

Energy- and temperature-dependent capture measurements below
30 keV neutron energy were performed 1 hatural uranium, tung- .
sten, and tantalum using the slowing Juwn-ttme spcetrometer

~ technique. ‘The ‘experImental setups us.d ‘or the experiments con-

sists of a lead block of 1.3-m side length contalning two' experl-
mental chanfiels of 10 x 10 cm? cross gection. Into the first
channel the targcet of a 14-MeV neutron generator is Introduced,
whercas the eccond channel 1s used for Insertlon of the heated
samples. Pulges of 14-MeV heutrons huving a pulse width of
about 1/usec are uscd, The neutroh energy 18 degraded first by
Inelastic collislrms; afterwards only clagtic colllsiuns tuke placu
80 that a speuific relationshlp holds betweeh hiean heutrog energy
in tho lead pile and the timu after occurrencu of the peutron pulsc.
Duc to this time cnergy relutlon, a time unalysis procedure for
the detector counts 18 applicd. Becaugu the energy range below
30 keV neutron cnergy 18 most Interesting for Doppler-cffect
investtgations tho slowing-down-time spectrometer is used to
measurce the capture ratios of hot-to-cold sumples of natural
uranlum, tungstun, and tantalum, Thin samples were heated to
diffcrent teinperatures for this purpose, and the capture y rays
were detected by propoitional ‘counters. Bucause hot-to-cold
capturc ratios are¢ measured the knowledgu of the ncutron flux
18 not ne censury; therefore, a direct comparlson of calculafed
and niem ed temperatura «dependent eross sccttons s posstble,
A theoretical aralysis of tho expurlinental data for uranjum is
glven, (auth) ' : :
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20572 (LA-DC-9205) RELATIVE FISSION CROSS SECTIONS
OF ¥y, By, BINp, AND 35y, Steln, W, E.; Smith, R, K.; Smith,
H, L. (Los Alamos Scientiflo Lab,, N, Mex.). [1966}. Con-
tract W-7405-eng-36, 12p, (CONF-680307-24), Dep, CFSTI,

From 2nd Conference on Neutron Cross Sections and Tech-
nology, Washington, D, C,

The flssion cross-sectlon ratlos 34U/Béy, BIy/ANyY  and BINp/
1%y were measured with.pulsed, monoenergetic neutrons In the
energy rahge 1.0 to 5.0 MeV with time-of-flight background dis-
crimination. Vaculm evaporated fissile deposits (~0,5 mg/cm?)
were placed back to back between two 9.5 cm? surface barrler
detectors. Slow and fast output glgnals were obtalned slmulta-
neougly from each detcctor by meahs of scparate electronic sys-
tems. Slow, linear pulges which excceded a lower bound set to
reject alpha particles were identified as fission events, The *
fraction of fragnient pulses bclow this blas, determined from an
extrapolation of the pulse-helght spectrum, was ~1.2%. Only thoss
figsion events which occurred during and 2 few nanoseconds after
the neutron burst were recordod, Thia time interval, determined
by the measured time resolution (1.3 nsec FWHM) and the time
walk of !Ze smallest pulses (~2 nsec), was typically 6 nsec, Fla.
alon evehts Inducéd by scattered neutrons which occur at Iater
times were excluded, Characteristics of this detector system and
preliminary data were reported earlier, Present results Include
additional ddta on %J/2U and ¥'Np/A%¥U and new data on 3%y/Y,
(auth) .

18283 NEUTRON STRENGTH FUNCTION MEASUREMENTS
IN THE MEDIUM AND HEAVY NUCLEI, Uttley, C. A,; New~ °
stead, C, M,; Diment, K, M, (Atomlc Energy Research Estab-
lishment, Harwell, Eng.). pp 165-74 of Nuclear Data for Reao-
tors, Vienna, International Atomlc Energy Agency, 1967,

" From IAEA Conference on Nuclear Data, Parls, See ST1/
PUB-140(Vol,1); CONF-661014~(Vol.1), .

Neutron totnl cross-sectlon measurements were made between
100 eV and L MeV on nuclel near the mass-100 and mass. 240 P~
wave resonanccs using the Ifarwell '*boosier'* pulaed heutron
source and the 120-m snd 300-m apectrometers. The s wave
etrength function s and distant level parameter RS have uaually
been geparstely determined at lower energles and the corrcapond-
Ing p-wave paramcters are obtained from a Ieast-squarea fit to
‘the htgher energy (>10 keV) total cross gection using the average
colllsion functlon expression from R-matrix theory. The d-wave

. strength function is algo determined nsing plausible assumptions

on the average parameters of the higher partial waves. The nu-
clel ntudied are $Nb, ¥Mo, %Mo, WIRK, 32Th, 3y, 2%y, By, and
Wpy, (auth) .

35295 (TPM-RFR-682) Py EVALUATIONS. Wallln,
‘Marle (Aktleholaget Atomenergi, [Studsvik] (Sweden)), Dec. 7,
1967. 1l1p, Dep. .
The updating of the Speng llbrary for 23¥Pu to reflect recent
measurements and cvaluations of the cross scettons and reso-
nance paramcters for 23y is discuesed. (D.C.W.)
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29986 (ORNL-TM-+2140) MEASUREMENT OF THE NEU~
TRON FISSION AND CAPTURE CROSS SECTIONS FOR 33 IN
THE ENERGY REGION 0,4 TO 2000 eV, Weston, L, W,; Gwin,
R,; deSaussure, G. (Oak Ridge:National Lab,, Tenn,); Fullwood,
R, R.; Hockenhury, R, W, (Rehsselaer Polytechnic Inst., Troy,
N. Y,). Apr, 8,1968, Contracts W-7405-eng-26; AT(30-3)-
328, 64p. Dep, CFSTI, )

The heutron capture cross sectlon and fissloh cross section for
3y were measured simultaneously in the neutron energy range
0.4 to 2000 eV. A pulsed and collimated neutroh beam was passed
through a 2y fisslon chamber placed at the center of a large liquid
scintlllator. Capture and figsloh events in the U chamber were
detected In the scintlilator hy means of thelr prompt gamma rays.
Colncldent signnls from the flssion chamber and liquld scintlllator
distingulshed flsslon from capture events. Comparisons with pre-
viously published data, ustng similar and different methods, are
glven. (auth)

48558 MEASUREMENT OF THE NEUTRON FISSION AND
CAPTURE CROSS SECTIONS FOR 333y IN THE ENERGY REGION.
0.4 TO 2000 eV. Weston, L, W. (Oak Ridge National Lab,, '
Tenn.); Gwin, R.; deSaussure, G.; Fullwood, R, R.; Hockenbury,
R, W. Nucl, Sci. Eng., 34: 1-12(Oct. 1968).

The neutron capture cross section and figsion cross section
for 2¥U were measured simultancously in the neutron ehergy range
0.4 to 2000 eV, A pulsed and collimated neutron beam was passed
through a 33U figsion chamber placed at the cenler of a large
tiquid scintillator. Capture and flsslon events In the 33U chamber
were detected in the scintfllator by means of thelr prompt gamma,
rays. Colncident signals from the flsslon chamber and liquid
scintillator dtatinguished fissioh from capture events. Compar-
lsons with previoualy published data, using similar and dlfferent
methods, are given. (auth) '

3710 NEUTRON TOTAL AND ABSORPTION CROSS SEC-
TIONS OF #Pyu, Young, T. E, (Idaho Nuclear Corp,, Idaho
Falls); Slmpsgon, F, B,; Berreth, J. R.; Ccops, M. 8, Nucl, Scl, .
Eng,, 30: 355-61(1967). '
The ncutron total cross section of 2Py was measured from 0.008

to 1i500 ¢V, Thesc data give single-levcl Brejt-Wigner parameters
for resehances below 200 eV. The ohserved total cross seetion at
2200 m/sec is 588 b. A value of 532 b was calculated for the effec-
tive {equtvalcat 1/v) thermal absorption cross seation. Parameters
of individual resonances below 200 eV and average parameters at

: higher energies give a resonance absorption integral.of 164 + 15 b,
and a value of (1.10 + 0.20) x 107 fer the g-wave neutron streogth
function (T2/D). (auth)

37341 (IN-1132) NEUTRON TOTAL AND ABSORPTION
CROSS SECTIONS OF #?Pu, Young, T, E,; Reeder, S, D, (Idabo
Nuclear Corp,, Idaho Falis), June 1968, Contract AT(10-1)~
1230, 85p, Dep. CFSTI, ' L

The total neutroh cross sectlon of #2Pu was menrsured from
0.008 to 8000 eV using PuG, powder samples In the Materlals,
Testing Reactor (MTR) fast chopper. The data were analyzed to
give the thermal absorption cross section and resonance param-
eters helow 180 eV. The ohscrved total ncutron cross sectlon
at 0.0253 eV 1s 39 £ | b, and the effective (equivalent 1/v) thermal
absorption cross sectlon derlved from the measurement 1s 22 + ..
2b. Parameters of indlvidual resonances below 180 eV and average
parameters. at higher energles glve a resonance absorption Inte-
‘gral of 1090 + 60 b and a neutron s-wave strength function (T'3/D)
of (0.85 £ 0.10)10"%eV)™%. (auth)
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35450 MEASUREMENT OF THE EFFECTIVE CAPTURE-TO-
FISSION RATIO IN 2Py AND 35U IN TWO DIFFERENT FAST ItE-
ACTOR SPECTRA, Andersson, T, L,; Hellstrand, E.; Hukansson,
R,; Bajbor, Z. (AB Atomenergl, Studsvlk, Sweden), g 171-85 of
Fast Reactor Physics, Vol,ll, Vienna, Intsrnattonai Atomie
Energy Agency, 1968,

From Symposlum-on Fast Reactor Physics and Relatud Safety
Problems, Karlsruhe, Germany, See STI/PUB-165(Vol.2);
CONF-671043—(Vol.2),

Integral valnes ol o for ™U and ?**Pu have been deiced from

exper limenta in tuo differént cores (meiian 'SU flasion energy
50 and 180 keV, respecttvely) in the FRO reactor. ‘The method of
meagmement 18 the same fs that uscd for Instance at ZEBRA,
The experlment Inclndes reaectivity measurcments of the sample .
material and of & standard, B, rs well as an ahsclute determina-
tlon of the flaglon rate In “*Pu and #%U snd the capture rate In B,
The experimental o values agrec well with the calculated ones for
the hard spectrum core measurements, both for #5U and ¥%Pu,

* The measured value for 23'Pu In the soft core is slightly higher

than the calenlated onc. The discropancy for 35U 1s large and
bitherto nnexpialned. (ruth) .

33086 (ANL-7310. pp 431-511) REACTOR COMPUTATIOMN
METItODS AND THEORY. (Argonnc Nattanal Lab., 111,),

URANIUM-~ neutron erosa scctions for, ervstalline eHects on
Dupjter -brondened; resonance integrals for, crystaliine ef-
fects m fM.L.S.) :

50605 ANALYSIS IN TERMS OF A GENERALIZED OPTICAL
MODEL, OF THE CROSS SECTION OF 2!y IN THE ENERGY
INTERVAL (0.05 TO 15) MeV, Baldonl, Bruna; Saruis, Anna
Marla (CNEN, Bologna). pp 741-50 of Fislca del Reattore,
Rome, Consigllo Nazionale delle Ricerche, 1966. (In Italian),

From Conference on Physlics of Reactors, Mllan. See CONF-
469. ' '

‘Usc of a generaltzed optical model for analysls ol the 2%y cross
scction is described. Differential cross sections are shown for
E = 0.650 MeV, L.} McV, 2,5 MeV. 4.1 McV, 7.0 MeV., and 14.1
MeV. The equations used for the analysis are given. Total and
dtfferenttal inclrattc eross sections are shown, Behavior of the
Legemlre polynomlal expansion coefficient 18 determined as &
funectton of cnergy. (M.1..S.)

35542 INACCURACIES IN THE CHARACTERISTIC PARAM-
ETERS OF A FAST POWLER REACTOR DHF. TO TIiE PREVAIL-
ING UNCERTAINTIES IN THE BASIC NELTRON DATA, THEIR
EVAILUATION AND THE EXTENT TO WHICIl THEY CAN BE RE-’
DUCED BY CRITICAL EXPERIMENTS., Barre, J. Y.; Ravler, f.
(CEA. Cadarache, Francr). pp 205-23 of Fast Reactor l'hysica,
Vol, f, Vienna, International Atomic Energy Agency, 1968, (In

"Fronch),

LN}
From Symposium on Fast Reactor Physics and Related Safety
‘Problcm3, Karlsruhe, Germany. See ST1/PUB-165(Vol,1);

. CONF-671043-(Vol.1).

The lnrccurnrcies 1h the charaeterlstic parameters of a fast
reaclor due to uncertaintics in the basie nrutron dlata, using a .
genernllzed perturbation mcthod are deserlbed. The results of °
er{ticrl cxperiments to Improve the aceuracy of the ealeulated

aclves are prescnted. (auth K

. forccasts and thereby possibly improve the cross sections them-
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50598 (LA-3527) NEUTRON CROSS SECTIONS FOR 235U
AND 3% IN THE ENERGY RANGE 1 keV TO 14 MeV, Berlljn,
J.~J, H.; Hunter, R. E,; Cremer, C, C. (Los Alamos Sctentific
Lab,, N, Mex,). Aug,. 1968, Contract W-7405-eng-36, 33p.
Dep, CFSTI.

Recommended cross sectlons for 3% and #!U are preaented.
Comparisons of calculated and experimental values of Integral
systems were,used as a gulde ‘In chooslng the fits to mlcroscoplc

. cross-scction dsta. (auth)

35313 MEASURING THE RELATIVE: INTENSITY OF FISSION
REACTIONS,
Zinov'’er, V, P,; Ukraintéev, F, I,; Yurova, L, N. A¢,

" (USSR), 243 82-4(Jan, 1968), (In Ruasian),
In oktainiog lntormnuop on the space-energy distribution of

Energ. .

neutrons 1h a reactor, the distributions of fisslon Intensities of
diffe rent 1solopes are measured dt varlous points with fission
chambers or by anh activation method. A serles of measuremcnts
were inade on a fast neuiron asscmbly containing rods fllled with
enriched uranlum. Small flsslon chambers (8 mm in dlameter

and 40 mm In helght). and natural and 90% uranium folls were
used In the measurcments, The fission product activity In the
foils was mecasurements, The flsslon product activity In the folls
was mcasurcd on a Nal(T1) counter. An analysis of the experi-
menial results showed that inhomogenelties due to the heteroge-
neity of the 1attice were observed In the space-cnergy distribution
of neutrons, The neutron spectra {n the channels and 1n the
spaces between the channels diffcred.conslderably!. The hctero-
geneity of the system had an cffect on the 28U fisslonh reaction,
but not on the 25U fisslon reacilon. Both the fisslon chamber and
foll activation mcthoda were frce of systematic errors as shown
by cxperiments In a homogeneous region. (TTT)

18053 INTEGRAL AND DIFFERENTSAL CROsS SECTIONS
OF ATh FISSION BY NEUTRONS, Ermagnmbetov, S, B,;
Smirenkina, L. D,; Smirenkin, G, N, 18p. . (In Russlan).
_(CONF-661014-51). DTIE,

From IAEA Conference on Nuclear .Data, Paris.

The energy dependence of the flsslon cross sectlon o((E,;) usually
shows a comjplex structure in odd fisslinable nuclei near the
threshold. Charactertstices of the tuwer fission channels can be
derived by comparing the obsurved fission ¢ross sectiop gy and the
angular diatributions of the itsstun products with the theoretical
values. Then the characteetstlcs of the lower fissloh chamels are
selected tn such a way us to obtain agreement between the calcu-
lated und experlmental valucs. Such an analysis led to the follow-
ing succession of lower channels of the transitory 233Ch nucleus,
whtch were excited in the 3% Th (n.n reactlon by neutrons having an
enurgy B, < 1.8 MeV: %t. %", and 33*. The new channeis wtth
K = 7 explain the tnflexion of o¢ in the region of 1eutron « m:rgy
Es @ 1.1 McV. (TTT)
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Bondarenko, V, V,; Bushuev, A, V,; Voropaev, A, 1.4

! Calif,),
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- NEUTRON WIDTHS, Kolar, W.; Boeckhoff, K. H,
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RECOMMENDED VALUES FOR THE NUMBER OF
Flllmore, F, L, (Atomlo Interna-
J, Nucl, Energy, 22: 79-97(leb,
.

18250
NEUTRONS PER FISSION.
tional, Canoga I'ark, Calif.),
1968).

The avsllable cxperimental data for the value of » fur flgslle
and fertilu fgoutopes are reviewed. The shsolute determinatfon
of v far 292Cf 1s discussed, since thls provides thu standard for
normalizing the other values. Iasced oh wetghted averagus of the
experimental datu, recommended 2200 m/sce values aru pire-
gented tor 33U, B3y, Bipy and 2'u. The availahle data rolating
the dependencs of ¥ on incident neutron encryy are tabulated, and

. lt!:nlgh'![ln-é~ fits to the data are made by the method of least

squares. These results are of direct value In reactor calculations
and the related evaluatlon of nuclear cross sections. Although
there are Instances where the data indicate structure of 2 more
complicated nature, no attempt la made to analyze these eltuations.
For practical purposes, & reasonably satisfactory fit to the data
can be made with not more than two straight [lgel. (auth} (UK)

33016 THE HIGH-ENERGY INELASTIC SCATTERING AND
‘rm-: EARLY NEUTRON DECAY INBYY Assr-:mm.ws Gozani,

Tsam d'Oultremont P, (Gul( Genernl Awmlc Inc.. 8an Diegu‘
Trans, Amer, Nucl. Soc,, 11: 292-3(June 1968).

From 14th Annual Meeting of the American Nuclear Soclety,
Toronto, Seo CONF-680601,

oo . 1
(LA-3528) NEUTRON CROSS.SECTIONS FOR Py
AND %Py IN THE ENERGY RANGE 1 keV TO 14 MeV, Hunter,
R. E.; Berlijn, J.-J. H,; Cremer, C. C, (Los Alamos Sclentific
Lab,, N, Mex,). July 1968, Contraot W-7405-eng-36, 27p.
Dep. CFSTI. ’

Recommended cross sections for 3*Pu and #%Pu are presented.
Comparlsons of calculated and experimental values of Integral
systems were uged as a gulde In choosing the fits o microscopic
cross-sectlon data. (auth)

RESONANCE PARAMETERS OF #%u, PART I,
(EURATOM,
Geel, Belg.,). J. Nucl. Energy, 22¢ 299-315(May 1968},

The heutron total cross sectlon of ?Pu was measured with high

: regolution in the energy range 20 eV to 5.7 keV. Up to thils energy,

264 resonances were detected and analyzed with respect to [, using
the area program of Atta and llarvey. For 32 resohances between
38 and 820 ¢V, the full sot of resonange paramcters E,, Uaand Iy
could be evalunted by combining the rosults of the transmiaslon ex-
pertment with thoso of the capture experiment deacrttied in Part 1.
Far the 102 resopances up to 1510 ¢V, a mean evel spacing of @O =
14.7 + 0,8 eV was olitrincil. On the arsumption that ail rcsonances
in that range aro of the a-type, thic atrenglh fumtlon yvirlds Sy =

1.05 + 0.16 x 10 4, (authy
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37373 ABSOLUTE RADIATIVE CAPTURE CROSS SECTION
FOR FAST NEUTRONS IN B!y, Menlove, H, O.; Poenitz, W, P,
(Kernforschungszentrum, Karlsruhe, Ger.). Nucl. Scl, Eng., 33;
24-30(1968), .

The capture croas gectlon of 3% was measured ahsolutely at
a neutron energy of 30 keV using kinematically collimated neu-
trons from the 'Li(p.n)'Be reaction near threshold. Actlvation
techniques were used to determine both the number of capture
events and the number of neutrons that occurred during the Ir-
radiatlon. The result of the 28U capture cross sectton measure-
ment is 479 + 14 mb at 30 keV. In addition, the shape of the Z3%y
capture cross gection was measured for noutron energies from
25 to 500 keV using heutrons from the 'Li(p,n)'Be reactloh. The
capture reactions in the 3% target were detected using a large
liquld scintlllator tank and time- of-flight techniques. The relatlve
neutron flux was meagured using a flat response neutron detector.
The cross-gection ghape measurement was normallzed to the
pregent absolute meagurement at 30 keV. The prcsent measure-
ment was compared with geveral meagured values. theoretical
calculations, and complled valucs of the 38U capture c1088 sec-
tloh as given by other authors. (auth)

3261 RATIOS OF FAST NEUTRON FISSION CROSS SEC-
TtONS OF 3y, By, AND ¥y, Nesterov, V. G,; Smirenkin,
G\ N. At, Energ, (USSR), 24: 185-7(Feb, 1968). (In Russlan),
Relative flsslon cross scctlons of 0,/0, (333U to #*5U) and of
gy/0; (1*Py to 25U) were detcrmined over a neutron energy E
of 0.3 to 2.5 MeV at a relatlve accuracy,of 1 to 2% hy measuring
the humber of f!sslons in a douhle lonlzatlon chamber contain-
Ing layers of the lsotopes which were lo be compared. Since the

flsalon cross sectlon for the 2**U lsotope Is well known with a high

accuracy of 2.5 to 3% at higher neutron energies, it hecomes pos-
siblc to derlvc more accurate data on the cross sections of 233U
and *¥Pu. The results were compared with the data complled by
Davey, and It was found that the two aets of data were in good
agreement at E, < 0.7 McV, hut deviaied from each other by 7 to
10 at higher values of E;. The results are in good agreement
with the data of Lamphere. (TTT)
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39651 INVESTIGATION OF SPACE-DEPUNDENT FAST FIS-
SION RATIOS AND MEASUREMENTS OF FISSION-FRAGMENT RE-
COfL RANGES IN ALUMINUM, Osias, David Justin, fthaca,
N. Y., Corneli Univ,, 1967,
Thesls, ’
Space-dcpendent valurs of 835 (23U to 25U figslon ratio) are
measured in two cores of the 2.1% enriched UO,. light water
modcrated critical facility at Cornell Universily. Mecasurements
are also made in an igolated 0.600-1in.~dlameter fuct rod tn a
purcly thcrmal flux. Hetcrogehcous finlte lattlce calculations
are made with dtiferent cross section scts to Investigate cross
scctlon unccrtainttes. The 232U cross seotions rccommended hy
the Atamlc Weapons Rescarch Establtshment produce agreement
of the cajculations with the measurcment of 659 In a single fuel
rod {6,y = 0.0150 + .0003), and because O nc1 has llttle effect on
this calculated value, the agreement indicates an integral accu-
racy for v, ol abont 2%, which 18 lhe accuracy of the isolated rod
experiment. For the finlte lattice calculations, the core region
Is taken to be a homogentzcd cylinder wtth the space-dependent
fast flux at each qf 30 encrgy polnts approximated by a fourth-
order eveh polynomial..using the neutron transport method of
K. B. Cady and M. Clark, Jr. Two formnulas for corrccting
anisotropic scattertng result in' high and low limits for 649, En-
ergy-dependent disadvantage factors far the 30 energy points,
used for obtaining homogenized cross sections, are obtained from
a multi-energy escape probability calculations for the tnfintte lat-
tice cell. The crlcilated intensive (Infinitc lattice) values of 629
arc substanttaily higher (about 15% to 20%) than the extensive
values calculated for the flnite lattices, showing a signtftcant
leakage effcct. Tho two cxperimental points for the 1.5/1 cure
suggest that the'average oy rccommended by AWRE is accurate
to about 2. For the 3/1 core, the theory and experiment (about
'I% experimental error) show a small unexplained discrcpancy.
The assumcd uhccrtainly of 0,405 2nd other cross sections (ob-
tained by subjcctively surveying experimental data for cross
sectlons) is not large evough to account for the 3 to 4% discrep-
ancy. The experimental data are obtained by. using a lithlum-
drifted germanium detector to measure the activittes of the 1.6-
MeV %0La pliotopeak In highly depleted (23 ppM 2%5U) and In 2.1%
enriched UO, wafcrs. The preciaion of this method is helieved
to be better than that otitained from threshold amma-ray counting, -
partly because no measurcment with a double figsion chamber of
the time-dependent ralio of 2%y to 23U flgsion product activities
18 needed. Thcre is, howcver, a systematic uncertainty of about .
42% in the M9La yleld from fission of 23U, and this 2% must be
added to the standard errors quoted here for the 029 measurenients,
A study {8 made of the gross fission product gamma-ray spcctrum
to discover any hetter means of measuring fisston events. None

147p(

s found, but 1t is discovered thal gamma-ray svectra from the

germanlum detector can be used for quantitative measurements
of many fisslon products with no chemical scparations. A icch-
nique for computerized cvaluation of compiex gamma-ray spectra
is dcveloped. By using the computer program to analyze the spec-

“tra obtained with thc germanium deteclor, measuremcnts are

made of thc mean recoil ranges In aluminum of 19 high yield
fisslon fragments from lhermul fission of 235U, Ranges are cal-
cnlatird Frain the relattve numbiers of ftssion fragments stojdng
n each ol four aluminnm catcher foils (1.204 mgyem?) placed

next to a thin ftim of 25U, Prea-tsion varies from 0.2 to 1.5%,

with most méasureincnts having standard deviations between

0.3 and 0.8%. Hrevinus experimenters report comnparahle accu-
rucy. However, the frcarat expériment involves less offnrt, and
pravides ranges lor ninny atomic masses which had net been mea-
surcd previumaly. (Diss. Abstr,)
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18106 NEUTRON CROSS-SECTION EVALUATIONS: PAST,
PRESENT, AND FUTURE. Parker, K. (Atomic Weapons Re-
search Establishment, Aldermaston, Eng.); Goldman, D, T.:
Wallin, L. -pp 293-307 of Nuclear Data for Reactors, Vieans,
International Atomlc Energy Agency, 1967, ’

From IAEA Conference on Nuclear Data, Parls, See ST1/
PUB-140(Vol.2); CONF-661014—(Vo0l.2), ,

The nced and requirements for crosg-section evaluations Is dis-
cussed; and the evaluatlons that were avallable on June 1, 1968,
are reviewed, (D.C.W.}

3i87 (EURFNR-404) SOME NEW MEASUREMENTS AND
RENORMALIZATIONS OF NEUTRON CAPTURE CROSS SECTION
DATA IN THE keV ENERGY RANGE. Poenitz, W, P.; Kompe, D.;
Menlove, H. O.; Beckurts, K. I{. (Kernforschungszentrum,

Karlsruhe (Wcst Germany). Institut fuer Angewandte Kernphysik). -
Oct, 1967. 14p. (EUR-3679e; KFK-635; CONF-671043-9), Dep. "
CFSTI. .

Work performed under United States-Euratom Fast Reactor
Exchango trogram.

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany.

The rbsolute ncutron capture cross sectlon of Au was measured
for neutron energles of 25 to 500 keV to an accuracy of ahout £5%.
Absolute normalization of the relatlve cross-sectlon curve was
performed at a heutron encrgy of 30 keV. The capture cross sec-
tion of 3%y was mcasured over the same encrgy range. The cap-
ture cross sectlons, relative to Au, of a humber of medium-welight
and heavy nuclides were measured, using a time-of-flight method
and o large Ilquid scintlilator tank, In the encrgy range from 10 to
150 keV. Evaluated data are presented for Cs, Hf, Mo, Nb, Re, Ts,
and W, The implications of the new data for fast reactor calcula-
tiona were studled. (D.C,W.)

Cross Sections:
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42610 (IN-1060) 'ETA RATIOS OF *Pu AND %tpu RELA-
TIVE TO ¥y, Fast, F.: Aber, E.-F. (Idaho Nuclear Corp.,

Idrho Falls), 42p.
Dep. CFSTI.

The rattus of the ncutronh reproduction constants n(Pu-239)/
ntt1-2241 and n(Pu-241)/n1U-235) were deteemtaed trom reac- |
tivtty meusnrements in ARMF+] and ARMF-1i, Results for 2200
m gee apd Mrxwellian average vaiucs are given. fauth)

Aug, 1967, Contract AT(10-1)-1230.

38320 MEASUREMENT OF 23U ALPHA IN AN INTERMEDI-

ATE-ENERGY NEUTRON SPECTRUM, Fox, W, N,; Kinchln,

G, H,; Sanders, J, E,

Winftith, Eng,), Trans, Amer, Nucl, Soc., 10: 23i(June 1967),
From 13t.h Annual Meeting of the Amerlcan Nuclear Soclety,

San Diego, Calif,, June 11-15, 1967, See CONI-:-G?OGOZ

42618 (WAPD-TM-625) MEASUREMENT OF CHANGE IN
a AND FISSION RATE WITH TEMPERATURE FOR %y (LWB-
LSBR DEVELOPMENT PROGRAM). Green, L. (Bettls Atomic
Power Lab., Pittsburgh, Pa.). Aug. 1967. Contract AT(11-1)-
Gen-14. 21p. Dep. GFSTI. \

The Doppler effect of an enriched (93.2%) UO, target in a'1/E
incident neutronh spectrum was investigated In a beam geometry.
‘The fissior and capture rates of the target, enclosed In a.quartz
glass furmace, were followed by means ¢f two scintillation count u
operating a crossover-pickoff colncidence system. Analysis-of
time data ylelds change in o. the capture to fisslon ratio, and In
the fission integral, as a function of tcmperature. A single target
0.090~inch thick was studied in the range from room temperature
to 800°C. Experimental conclusions obtgined were the capture to
flssion ratlo, a, increaged with temperature, and within a 2%
uncertainty no change was obgerved in the fission rate over the
temperature interval studied. Monte Carlo calculations using
recent resonance data were performed for the conditions of the
experiment and agreement was obtalned with these conclusions.
(auth]

‘(United Kingdom Atomic Energy Authority,
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4434 (IDO-14678) BURNUP DETERMINATION OF NU-
CLEAR FUELS. - Project Report for the Quarter January 1-
March 31, 1966, Maeck William J,; Lisman, Frederick L.;
Rein, James E. (cds,)’ (Philllps Petroleum Co,, Idaho Falls,
ldahn, Atomic Energy Div.). Oct, 1966, Contract AT(10-1)-
205, 23p. Dep, mn, CFSTI $3.060 cy, $0.65 mn, :

Measurements were made of the a (capture-to-fisslon ratlo)
for U-233 and U-235. Two capsules contaiaing a known amount
of highly enriched U-235 and four capsules contalning a known’
amount of highly enriched U-233 were Irradlated in the MTR and
subsequently analyzed for total and igotople uranlum concentra-
tioh. Based on these data, tentative effectlve & values (at a Cd
ratlo for Co « )5) and the computed 2200 m/sec values are: *
0.0997 £ 0.00}5 and 0.0984 + 0,0016 for U-233, and 0.1768 ¢ 0.0016
.0015 for U-235, respectively. (auth)

46952 ATOM RATI10S AND EFFECTIVE CROSS-SECTION
RATIOS IN HIGHLY DEPLETED PLUTONIUM-ALUMINUM
ALLOY FUEL. Reardon, W, A,; Christensen, D, E. (Paciftc
Northwest Lab., Richland, Wash.). Contract AT(45-1)-1830,
Nucl, Scl, Eng., 30: 222-32(1967). (BNWL-SA-558).

The graded expusure of 4 Pu- Al alioy, 19-rod clustercd fuct
elenments, and the suhscquent destructive sampling of the 1-irinedts
have provlded expertmental data showling the variation of {’u iso-
topes with irradiatton. Irradiations were conducted in the ticavy-
water-inoderated and -cooled Plutohium Recyehr *fest Reactor,
Using '¥¢'s as a fission indledtor, the depletion of the imtial 1o to
50.4 + 1.1% is deteripined. Reactor effective cross-scectivhy rutios
for the Pu tsotopes arc derived from the data, and results shuw

-thut the cupture-to-iissioh croes- sec.uon ratio for 2¥puia’ ™ tg

0,426 + 0.01Y. (auth)
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12248 DIRECT DETERMINATION OF ¥y CAPTURE-TO-

FISSION RAT{O IN A ZERO-POWER REACTOR, Redman, W, C.§

Bretacher, M.‘M, (Argonne National Lab,, O1,), Nucl, Sol, Eng.,

27; 34-44(Jan, 1967), ' !
An experimental method for the determination of the spectral ¢

average of the capture-to-fission ratlo & for materials Inserted

., in & low-flux reactor 18 described. The ptrocedure Involvea a com-
parison of reactor response to oscillated samples of a ftsslle
material, an absorber, and a spontaneous flsslon neutroh source,
plus an experimental determination of flsulon rate for the fissile
materlal and capture rate for the absorber. In additlon, 1t 18 nec- *
essary that the neutron source be calibrated. These experimental
results, combined with a knowledge of the number of neutrons per
fisslon for the flgslle material, yleld a value of the quantity 1 + @.
This method has been tested In Hi-C Core'10, a critical assembly
of 3%-enrlched-UO, fuel pins, moderated and reflectcd by ltght
water, In a Iattice spacing which ylelds a H-to-?U atom ratlo of
2:91, The osclllator and absolute counting data Yleld a value of
0.217 for the central capture-to-fisslon ratio of ‘¥*U, with a
standard devlation of £0.015. Thls agreea well with values de-
rived from a comblnation of measured ¥*U fisslon cadmlum -
ratios and calculated thermal and eplthermal values for a. (auth)

40420 (AEEW-13-526) MFEASUREMENTS AND CALCULA-
TIONS OF RATIOS OF EFFECTIVE FISSION CHROSS SECTIONS IN
TIlE ZERO-POWER FAST REACTOR. ZEBRA. Stevenson, J, M,}*

. Brecomfleld. A, M. (Atomlo Energy Establishment, Winfrith (En-
gland)), June 1967, 22p. Dep. CFSTI. UK 4s. 0d.

The comparison of measured and calculated central flsslon
ratios provhles a uscful method for checking tho accuracy of
calculated speetra and flsdion cross-section data. A sect of
parallel platc fission chambers was speclally madc for Zcbra.
The design was based on thal of Kirn's chambers used by the
ZPR-1It group at ANL, Idaho, and Incorporated a number of im-
provements. In partlcular. thc'wall thickncss was reduced to
reduce thc degradatlon of the spcetrum. The fisslle coatings In
the earlier chambers were prepared by a painting technique
and those In the later chambcers by an electradeposition method.
The mass dcposited was determined by low geometry a-assay.
The cohatructlon of the chambers and the method of calibration
and use are describcd. Central fission ratios 1h 8lx Zcbra cores
measured to an accuracy of I to 3% are compared with values
computed using the FD2 data set and the CRAM or SCRAMBLE
multigroup diffusion theory programs. This comparison sug- -
gests that the.calculations glve too few neutrons at high energles.
There I8 also evidence tbat some of the fission cross-section
data used In the FD2 set i8 in crror. (auth)

38305 SIMULTANEQUS MEAS{'RI.MENTS OF TIE a3
FISSION AND CAPTURE CROSS SEC FfONS.  Weston, 1., W,
((ak Ridge Natlonal Lab,, Tenn,); Gwlin, 1t.: du Saussure, G
Ingle, R, W.; Fullwood, R, R,; Hockenbury, R, W. Trans, Amer,
Nucl, Soc., 10; 220-1(June 1967). ' .

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Calif,, June 1115, 1967, See CONF-670602,

66

' CONF-871043~{Vol,3),

Neutron Cross Sections:

,}m o 4 Capture-To-Fission Ratios
35650  MEASUREMENT OF THE EFFECTIVE CAPTUREATO~

FISSION RATIO IN 2Py AND 2%U IN TWO DIFFEItENT FAST RE-
ACTOR SI'ECTRA, Anderason, T, L.; Hellairand, E.,; llskanason,
R.; Bajbor, 2. (AB Atomenergi, Studsvik, Sweden), pp 171-85 of
Fast Heactor Physics. Vol. I, Vienna, Intornational Atomlo
Energy Agoncy, 1968, )
From Symposium on Fast Reaotor Physics and Related Safety
Problems, Karlsruhe, Germany, See STUPUB-lﬂstVol.ﬁ).x

L ]

Integral values of o for ¥%U and »'Pu have becen deduced from *s
experiments In two different cores {medlan ¥5U flsalon encrgy
50 and 180 keV. respcctively) 1n the FRO reactor. The mcthod of
mensurement 1s the same 88 that used for Instance at ZEBRA, -
The experiment includes reactlvity mcrsurements of the sample
materlal and of a standard 'R, as well as an nbsclute detcrmina-
tion of the flgsion rate In 219py, ‘and 235U and the capture rate In ¥B.
The experlmental o values agree well with the calculated ones for
the hard spectrum core measurements, both for #5U and 3Ipy,
The measured value for 29Pu In the soft core ls slightly higher
than the calculated one. The discrepancy for U is large and

hitherto unexplstned. (auth) . .

53454 (BNWL—-828) PLUTONIUM UTILIZATION PRO-
GRAM, Technical Actlvitles Quarterly Report, March-May 1968,
(Battelle-Northwest, Richland, Wash., Piciflc Northwest Lab.,).
Sept. 1968. 67p. Dep. CFSTL .

" CRITICALITY STUDIES— measuremehta of critical humber of

aluminum~plutonlum fuel rods In water moderator, effect of

-lattice pitch and boron concentration on; microscoplc lattice

parameter measuremchts on water-moderatcd plutonlum ox-

1de (PuO,) —~uranlum oxido (UG,) rods; measurements of boron
worth and ooncentration for cold and xenon-free PRTR Batch

Core :

NEUTRONS— capture-to-flsslon ratio measurements In plu-
tonlum- 239; multlplication factor delermination in water-
moderated plutonlum nxido (PuO,) —uraninm oxide 1UO,)
Iattlces; rcsonance escape prohabillty determination for
nranlum-238
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18298 MEASUREMENT OF THE NEUTRON CAPTURE AND
FISSION CROSS SECTIONS AND OF THEIR RATIO ALPHA FOR
My, Wy, AND MPu, de Saussure, G, (Oak Rldge Natlonal
Lab., Tenn,): Weston, L, W,; Gwin, R.; Ingle, R, W,; Todd, J, H,;
Hockenbury, R, W,; Fullwood, R, R,; Lottin, A, pp 233-49 of
- Nuclear Data for Reactors, Vlenna, International Atomic En-
ergy Agency, 1967. ' .
From IAEA Conference on Nuclear Data, Paris, See STI/
P1tB-140(Vol,2); CONF-661014-(Vol,2), ! :
A technique was developed to measure slmultaneously the neu-
tron capture and flagion crosa sections of fisslle nuclel. Since
the two ¢cross aections are measured simultaneously. errors as-
soclated with uncertainties in the relatlve energy resolutlon and
ealibration of the two measurements are eliminated. Measure-
ments of g, and ¢y for 3¥U in the neutron energy range of 3.25 to
25 eV have becn published. These measurements have now been
extended to cover the range of 1 to 100 eV, and the precision aad
energy resolution have been greatly improved. The flsslon cross
scction 1a In zood agrcemem with recent measurements using
difforent techniqucs. At low energy. where the ingtrumental res-
olution ia smali compared to the Doppler broadening and where
rcsonance acattering is unimportant, the directly measured cap-
ture cross sectlon 18 conslstent over many of the resonances with
that obtalned indirectly by subtracting the fisslon and potential
scattering from the total cross:section. The capture and fisslon
regonance integrals and their ratio ap,, obtained from our mea-
surements, agree within the uncertaintieg with the direct integral
measurements of these parameters. Further measurements on
35y and 23U over the neutron energy range of 1 eV to a few keV
are now In progress. The llmltations of the experimental method -
are dlscussed, and a detajled comparlson of cross sections ob-
talned by different techniqucs are presented. To compute the
breeding ratlo, the Doppler coefficlent, and other parameters of
large fast power reactors, it is Important to know a, the ratio of
capture-to-flgslon, for the maln flsslle lsotopes, and particularly
for py, In the keV neutron energy reglon. Hopkins and Diven
have performed direct measurements of a for 3%, %{, and 23*Pu
with monoenergetic heutrona at a0, Gu, and above 178 keV. But
the value of a for #3Pu varles by more than a factor of two between
M and 60 ke, ami & detetted knawleigrr of the vartrtion of this
teorcneeter weth energy in the ki acutron encrgy rabge appears
dr<lrable The auplteatton of the ttme-of : filght technique pormita
extending the iltreet mrasuremenite aof a te encrgles where mono-
energette ncutron swurees nre aot readtly avatiahie. Detatled mea-
surcments for « for 3°Pu are now in progress, at few-keV Inter-
vals th itee range of 10 to 100 keV and at 100-keV intervals in the
range of fanle 400 keV. The teehnique haa already been used with
537 and the 1resotts, now putdtshed, were found in agreement with
those of itetkths aad Diven tn the range of overlap. The results for
2Py are eouspareii with those of Hopktns and Diven and with values
¢t o otdained (rom dircet mensurements of n hy Spivak et al. The
factors itmittiy the prectsion of the meaaurements are dlscussed
tn s ettt (auth) ‘

35288 (BNWL-774) PCTR INTEGRAL MEASUREMENTS OF
**py ALPHA (& IN FAST SPECTRA. Lanntng, D. D.; Bussel-
man. G. J.; Bennett, C. L,; Newman, D. F.; Blerman, S. R.
(Battelle-Northwest, Richland, Wagh. Pacific Northwest Lab.).
Apr. 15, 1968. Contract AT(45-1)-1830. 42p, Dep. CFSTIL

An analvsis of the feastbllity of Integral measurcments of @ for .
3'py In the Physical Constants Test Reactor (PCTR) as a function

of the carbon-to-uranlum ratio in plutonium oxtde-uranium oxlde- .

carboh mixtures is summarized. The experiments proposed will
use 8 to 14% PuO, (of low #°Py) In UO, mixed with graphite. It is
concluded that integral values of @ for ¥*Pu can be measured In

the PCTR with an uncertainty less than 20.06. (D.(:-'.W.)
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18291 MEASU-REMENTS OF ETA, ALPHA, AND NEU-
TRON CROSS SECTIONS FOR #'Pu ON THE HARWELL NEU-
TRON TIME-OF-FLIGHT SPECTROMETER, Patrick, B. H,;

: Schomberg, M, G,; Sowerby, M, G,; Jolly, J, E, (Atomlc En-

ergy Research Establishment, Harwell, Eng.). pp 117-27 of
Nuclear Data for Reactors, Vlenna, Internatlonal Atomic Ea-
ergy Agency, 1967, '

From IAEA Conference on Nuclear Data, Parils. See STI/
PUB-140(Vol,2); CONF-661014-(Vol.2).

Eta values and total and figslon crosa sectlong were meagured *
using the Harwell 45-MeV electron linear accclerator heutron
time-of-flight spdctrometer. The 34.9-m flight path, with a reso-
lutlon of 7.2 ns/m, was used for the ene'rgy range 10 eV to 1 keV;
and the 97.5-m flight path, with a resolutionh of 2.5 ns/m, was used
for the energy range from 50 eV to 30 keV. The experimental
methods employed were simllar to thoge of Brooks et al., In which
the fisslon ncutron yield and the transmission of a number of sam-
ples of different thicknessea are measured together with the shape
of the incident neutron spectrum, all the measurements being made
with the snme resotutton. In the ytetd measurcinents, (nat acutrons
from fission eventrs were detected in flquid seintiiintors. ahd pulse:
shiape dteertminaiionh wag used to relect events cauaed hy ganmima
raya. The tranamlssion inensnrements were performed with a
lithium glars acintlllator, and a 1/V detecior was used {o mea-
sure the specirum. Backgrounda were measured using the **hlack
resohances* technique. The measurements at 34.9 m were nor-
malized in the region of 10 eV to the cta valuen ohtaincd by Brooks
et al. and the eta values from the 97.5-ry measurements were
normalized to the 34.9:m measurements in lhe region of 50 eV.
The resulta were correoted for multiple acattering in the samples.

Caplure cross secllona were derlved from the total and flssion
croea acctlons by asdsuming valuca for the scattering croga gec -
tion. A dtreet measurement of aipha (the ratio of the capture- lo.
fteaion cross scclionsl 18 in progress over lhe Cnergy ramee 10
eV to 30 keV. Thig wtti ierd to a better eatimate of 1he cattnre
crose nccllons rince alphr measurenients are not ao seneritive to
the magattude of the scattering cross gection. (auth)

37344 MEASUREMENTS OF 38y AND ¥pu NEUTRON
CAPTURE-TO-FISSION RATIO FOR RESONANCF. INCIiDLNT
NEUTRON ENERGIES, Ryabov, Yu, V,; Don-Ssik, So; Chikov,

N.; Yaneva, N,  At, Energ. (USSR}, 24: 351-62(Apr. 1968). (in

Russlan),

The heutron fisslon cross scctions and capture-to-flsaion ratios
of 29Pu and 35U were measured in the ncutron energy ranges 5 eV
to 23 kcV and 0.15 eV to 30 keV, respectively, using the time- of-
flight method. Fisslon events werc registered by delayed coinci-
dence between prompt ¥-ray pulsea and slowed fisstoh neuirons.
The counting rate of capture events was determtnesd hy the antico-
Incidences. The capture-to-flssion ratlos and the flssion cross
scctlons are presented as functlons of energy. Valucs of the cap-
‘lure and flsslon resonance Integrals are tabulated. (D.C.W.)
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35345 NEW METHOD OF MEASURING ALI'HA(E) FOR 3Py,
Schomberg, M. G,; Sowerhy, M, G,; Evans, F, W, (Atomlo Enorgy
Research Egtabilshmcent, Harwell, Eng,). pp 289-301 of Fast
Reactor Physics, Vol,1, Vicnna, International Atomlo Energy
Agency, 1968,

From Symposium on Fast Reactor Physics and Related Safety
Problems, Karlsruhe, Germany. See STI/PUB-165(Vol.1);
CONF-671043—(VOI 1),

A speclal liquld acintillator detector has been developed for the
purpoae of measuring alpha(i) for 2**Pu In tho energy range 10 eV
to 30 keV using the llarwell Lincar Accelerator tIme-of-flight
spectrometer, Alpha(E) {s the ratio of capture to fissloh oross

L]
secllons 78 & functlon of Incldent neutron cnergy. The dctector
hirs two outputs, one responding to gamma-ruy Intcractions and
the olher to faat neutrons. The efflclency of the detector for
gamma rays 1s arranged to be proporlional to the gamma-ray
energy. This properly 1s achicved by utllizing an 1mproverd
Moxon-1ln0 design and chsures that the cffitlehey of lhe detector
for radirtlve capture events 18 constant Irrcspective of the nature
of thc gamma-ray cascadc. The fast ncutrons are also detected
In the lquld scintlllator and pulse shape dlscrtmination 18 used
to reject events produced by gamma rays, As A gamma-ray de-.
tector the device 18 schsitive to both radlative capture events
ond to the prontpt gamma rays produced In fisslon, Ilowever, a
correctlon for this latter component 18 made using the Informa-
tion from the fast neutron output which Is esscnttally only sensl-
tive to flsslon events. For each of the time-of-flight timing
channels the ratlo of the corrected counts from the gamma de-
tector to the number of flgsion events detected is equal to K x
alpha(F), where K ts a constant determined by normalization.
The technlque of measuring both capture and flsslon simultane-
ously ensures that Incldent neutroh energy spectrum charges and
resolutlon effects are unimportant and also reduces the multiple
scattering correctiona, The detector system is described and
some of the data obtalned are shown, (auth)

32589 AN INVESTIGATION OF #3Py ALPHA IN THE keV
ENERGY 'RANGE THROUGH SOME LATTICE EXPERIMENTS,
Sehgal, Bal Raj; Price, Glenn A,; Windsor, Henry H. (Brook-
haven National Lab,, Upton, N, Y,), Trans, Amer, Nucl, Soc.,
11: 202-3(June 1968),

From 14th Annual Meeting of the American Nuolenr Soclety,
Toront{7 See CONF 680601,
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6601 INSTRUMENTATION TO MEASURE THE RATIO GOF
NEt'TRON CAPTHRE TO FISSION CROSS SECTIONS AT keV
NEUTR(IN ENKERGIES. Todd, J. H.; Weston, L. W.; Ingle, R. W.
‘(Ouk Hidge National Lab,, Ten.). Cuntrud W ';wa -eng-26,
143-50(Jan. MYt), HINL-I*-3956).
Instrumettution for moasurcment of « tthe: ¢ ano of the seutron

*capture cross sectlon to thu ftasion cross seetnm] wus designed,

uspemtiicd, und calibrated, and necasorefems wirre mufe for
2301y, 33y, and U ut ncutron unergics from 10 th bOU keV. The

.detector cohslsted of eight photomuitiplier tubes located around

the perlphery of a 210-gal tank of gadolinlum-loaded ln‘;uld scintll-
lator. The time resolutlon of the system waa 6.5 < 10~* sec under
operating conditions. The energy resolution ot the 2.5-MeV suin
peak of #Co was 35%, Neutron energies were measured by time-
of-flight techniques using a flight path of L 1heter. Fisslon events
wére dlstingulshed from cupture events by the detection of ther-

malized flsslon neutrons followlng the primary events. Mcasurc-
ment of the relatlve effictency of the lurge scintillator tunk for
detecting capture and flsslon events was mutle by simultancously
compiling the background and forcground pulse-helght spectra for
both the captute and flsslon ovents. Typleal spectra for the ncu-
tron time of flight for capturo and flgslon evehts alung with the
buckground and foroground spectrra or both types of events aru
shown. Tho techniques and adjustments usud to olitaln the thning
resolutfon, oh thu lurge tank uru discusse.’ The tugrcoccoasury
for distinguishing fisslon cvents and thu forepround aml background
pulso-height speclra assocluled with buth types of evunts urit du-
scribud. (uuth) . X
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4318 NEUTRON-SPECTROSCOPIC INVESTIGATION OF
SEPARATED SILVER ISOTOPES, Muradyan, G. V.; Adamchuk,

Yu, V. (Kurchalov Inst. of Atomlc Enérgy, Moscow). Vicnna,
Inlermttiniad Atomic Fhergy Agency. 1466, I'regrint Na, CN-
23/ 17, 24p.  (In Russlan), (CONF-G63014-2T). DFIE,

I'rom IAEA Conference on Nuclear Data, 1larls,

The results arc preachied of measureinents an the radiative
capture of nentrans In the separated sitver faotopes W Ayg and Ag
In an encrigy range up to 1000 eV, A numtier of previousiv unre-
ported levels were found. 1t is shown that the marked discrepancey
hetwcen the level-spacing distributlon previously reported far Ag
and the Wigner distrlbution for varioua superposed lcvel aystems
is only appareat, 1t {8 also shown that lhere 18 no corrciation be-
tween '9TAg and "9%Ag levels within the limits of statistical rccuracy
obtained. The values of the sirength functlons S, for ''Ag and ' g
are fouhd to be 0.43 x 10~¢ and 0.83 x 10-~¢, respecllvely. Thls
marked dlifercace in the strength function vatues of nuclel of al-
most fthe same atoinle welght 13 hot conglstent with the optical
model of the nucleus and can probahly be explaincd on the hypothe-
8ls of compound-nucleus formatlon through lhrce-quasi-particle
Interactions. (auth)

1735t (KFK—152) HIGH RESOLUTION CROSS-SECTION
Mi-AStt EMEENT FOR SOME FAST REACTOR STRUCTURAL
MATL HtALS IN THE keV ENERGY RANGE, Rohr, G.; Fried-
fand, b.: Nehe, J. (Kernforschungszentrum, Karlsruhe (West
Germany). fnstitut fuer Angewandte Kernphyslk), Oct, 1966.
14y, tCONF-661014-47), Dep, mn.

From IAEA Conferehce on Nuclear Data, Parls, France.

Trancmission measurements of the neutron total cross sections
of Fe. 5'Fe, ¥Mn, and 51V at 20 to 250 keV were made us(ng the
time-rf-flight method. A multllevel analysls of the data for *Mn
and 9'V yielded resohance parameters for these isotopes, and an
arca analysis of the data on Fe ylelded resonance parameters for
¥Fe. (D.C.W))
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f1950 MONTFE. CARLO CALCHLATIONS OF RESONANCE
INTEGRAL OF ¥™2Th, Schgal, Bal Raj (Hrookhaven Nutlonal
Lah,, Upton, N, Y,), Nucl, Scl, Ing,, 27: 95-103(3an, 1967),
MBNL-10214),

Itesohunce intgral caleulitions are dane for 32Th infinite
dilute, 32Fh metal rod, and BThO, rod systems. {lojqier effect
cajculatlons are perforined for B32Th0, rod systems lar tempera-
fures op ta 2000°K. The resolvel resohance integral for rad sys-
tems at cach temperature is ceaiuated by Monte Carlo calculadons

. . '
and the resonance overlap effect between the two resvnances of Th
at 21,78 and 23.45 eV 1s taken'Into account. The unresolved 8-
and p-wave contributions were computed by standard ihethods.
Thu data describing the resolved resonance parametera up to
3kev(ly= 25.9 MeV) reccommended In BNL-325 (Supplemcent

No. 2, 1Y65) are used in these calculations, The p-wave strength
function In the unresoived chergy range is tuken to be 1.63 « 104
(eV)™%. The calculatcd resonance intcgrals and Doppler cocifl-
clents are compared with meagurements; they are found to be in
excellent agreement with each other. (auth)

50617 AVE§:AGED RESONANCE NEUTRON CAPTURI IN
CreD.  Allen, B, J.; Bird, J, R, (Australiah Atomic Enggv
Commission, Lucas Helghts). Phys. Lett,, 27B: 494-6(Sept, 16,
i96™, .

The intensl,i-'s of rcsonance averaged y rays from the capture
of 10~ to i0-kc¢V neutrons In gold were measured with a GeflLit
detector. Transttion strengths to final states between 0.2 and 1,2
MeV have gtrorg El reduced widths and provide evidence for a
stenifleant 48 —tp direct component in the capture mechanism.
(auth!
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35348 NEUTRON CAPTURE AND FISSION CROSS-SECTION
DATA IN THE keV ENERGY RANGE, SOME NEW MEASURE-
MENTS AND RENORMALIZATIONS, Beckurts, K. H,; Kompe,
D.; Menlove, H, O,; Poentiz, W, P, (Kernforschungszentrum,
Karisruhe, Ger,). pp 67-76 of Fast Reactor Physics. Vol, I,
Vienna, International Atomio Energy Agency, 1968, ‘

From Symposlum on Fast Resctor Physics and Related Safety
Problems, Karlsruhe, Germany, See STI/PUB-185(Vol,1);
CONF-671043~(Vol.1).

Somd hew measurements of captyre cross ‘sections were per-
formed using the 3- MeV Karlsruhe pulsed Van de Graaff accelera-
tor. A major effort was undertaken to measure the absolute gold
capture cross sectloh as a functlon of energy between 25 and 500
keV In order to establlish a reltable standard for capture and
figsloh cross-seetlon renormallzations, To do this, a well-
colllmated pulsed beam of monoenergetic neutrons produced In
2 thin lithlum target at 80° to the proton beam direction was used
to lrradiate a 0.1-cm thick sample [n the center of a large llquld
scintillator which detccts the prompt capture y ryys. The rela-
tivo heutron flux was measured with a ‘‘grey neutron detector’’
which is relatively Insensitive to neutron edergy varlations In the
energy range of these measurements. The gold cross-section

.shape was normalizcd at 30 keV to an absolute value fitted from
varlous recent experiments. By a simllar technlque, the capture
crogs sectlon of ¥ In the energy rahge 26 to 500 keV was deter-
mined, Furthermore, cross sections of several medlum- and
heavy-welght huclel which may be of gome lnterest to reactor de~ .
slgn (Nb, Mo, Cs, Hf, Ta, W, Re) werg datermined by a time-of-
flight method, uslbg the gold value as a stanhdard. The data are
presented, and some Implications of the new data on reactor cal-
culations are reviewed, (auth :

48522  (LA-3917) A MULTILEVEL ANALYSIS OF THE U
FISSION CROSS SECTION. Cramer, James D.  (Los Alamos
Sclentific Lab,, N. Mex,), Apr, 16, 1968, Contract W-7405-eng-
36. 9p. Dep. CFSTI

Resonance parameters for the 25U flaalon cross sectlon. as
meaaured on the Petrel experiment at the Nevada Tcst Site; were
detrrmined using a multllevel fitting program bascd on the Wigner-
Eiscnbud R-Matrix theory. (auth) o

53168 (JAERI-1162) ON THE EVALUATION OF %pu DATA
IN 'THE keV AND RESOLVED RESONANCE REGION. Durston,
C. (Atoinlo Energy Establishunent, Winfrith (Englaml)); Kat-
suragl, S. (Japuh Atomic Energy Rescarch Insl,, Tokal, Tokal
Rescarch Establlshment), June 1968, 10p, DLep,

Thu evaluatlon for ¥¥Pu crosa sectlons In the keV reglon ts
described. The prusent cvaluation gives a better Interpretation
to butl the o value and the flision cross secijor. This evaluttion
confirms the applicabllity of the chunnel theory of fission. In
the resolved resonance reglons a fll to the cross sectiun 1s ob--
talned that 18 sultable for use with.the GENEX code. For users -
convenicnree, the resonance paraiheters are listed. (authl
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60634  FISSION COMPONENTS IN 24y RESONANCES,
James, G. D.; Ree, E. R. (Atomic Energy Research Establish-
ment, Harwell, Eng,). 'Nucl, Phys., A118; 313-20(1968),

The flsslon cross sactlon of 24U was mesaured In tho energy
range below 20 keV and shows three reglons of strong fisslon
yleld wilh essentlally ho flsslon at the Intervening energles. In
the first group, which covers the chergy range up to 740 eV, ail *
«the 20 resonanccs known to exist below 370 eV in the total cross
soctlon have a measurable fleslon width with an average ([f) =
0.098 MeV. The second and third groups are centered at 8.33 keV
and 13,9 keV and extend over about 1 keV, The area under the
flsslon cross sectlon curve oy Iy 1s 87.7b - eV for the 29 reso-
nances below 740 eV, §2 b « eV for the group at 8.33 keV and
32 b - eV for the group at 13.9 keV. An analysls of the distribu-
tion of flaslonh Widths for the 20 resohances below 370 eV shows
that they fit a x? dlstributlon with v = 1,39  0.37 degrees of free-
dom. This evidence for a grouplng of sub-threshold flsslon reso-
hances Is simllar to that aiready found in 2®Pu and 2*'Np and ac-
cording to Welgmann and Lynn 1s s result of the exlstence of the
second minlmum In the {fssfon potential barrler as predicted by

- Strutinsky. The well deplh corresponding to a level denslty of
7 keV Indlcates that the decohd minimum lles at 3 MoV above the
ground state of 2%y, (auth) . .

39437 (RP1-328-123, pp 1-17) NEUTRON CROSS SECTIONS,

(Rensselaer Polytechnio Inst,, Troy, N, Y.).

u,Th0 average capture cross sectlons of W, Biw, Wy, 4w, gnd
"W In the ehergy range from 1 to 100 keV were determined. The

p-wavc strength functlons for “re and ®Ni were extracted from
capture data. and the radlatlve width of the 4.6G-keV resonanee in

82141 wes determined. The total cross section of ''I'm waa de-
termined by transmlssion meaaurements on four "Whm,0, saam.
ples over the cnergy range from 0.008 to 200 eV; nentror reao-
nance parametera were obt:lned for energies np to 120 eV

] (D.C.W) .

NFEUTRON RADIATIVE CAPTURE IN Mo, Welg-
(Euratom, Geel, Belg,). Nucl, Phys,,

3723
mann, I : Schmtd, 11,
AIn4  S13-2411967),
Neutron radlatlve capture In natural Mo was studled In the heu-
tron energy range from 10 eV to 25 keV. An area analysis was ap~
plied to part of the observed resonances which ylelds gr'y for
small resonances or Ty for large resonances. Above 1 keV neu~

h 'tron energy, the observed capture rate was averaged to give the

mean capture cross section which Is In good agreement with
eariler measurements. (auth)
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38318 CRYSTALLINE EFFECTS ON TRE DOPI'LER-
BROADENED CROSS SEGTION AND RESONANCE INTEGRALS
OF URANIUM IN A UO, LATTICE. Adkins, C, R, (Carnegie
Inst, of Tcch,, Pittsburgh); Perslani, P, J.; llwong, R. N, Trans,
Amer, Nucl. Soc,, 10: 228-9(Junc 1967), '

From 13th Annual Mccllng of the Amorican Nuclear Soclety,
san Dtego, Callf,, Juhu 11-15, 1967, Sco CONIi*-670602,

42611 (NAA-5R-12501) HIGH TEMPFRATURE MEASURE-
MENTS OF DONDLER EFFLECT IN UC AND UO, BY METHOD
OF TFMPERATURE -CYCLED REACTIVITY OSCILLATION. .
Beller, L, S,; Henecveld, W. ll. (Atomics International, Canoga
Park, Celif.). Aug. 1, 1967. Contract AT(04-3)-701, 33p. '
Dep, CFSTI.

interim measurements of the Doppler effect in nominally 0.5-
cm-dtameter ssmpfes of natural uranjum carbide and uranium
dioxtde are reparted for temperaturces up fo 1330°C. The mea-
surements were made as part of the investigation of the method
of maktng Poupler -¢fieet measurements by oscillating fhe tem-
perature to produce a direct measurement of di/dT. The mea-
sured ralto of specifte reactivity cffeets for UC/UO, between
1030 and 1330°C was 1.23 ¢ 0.15, in satigfaclory agreement with
calculalton. The Doppler cffects In UO, are in agreement with
extrapolations from daia of others obtatned at Jower tempera-
tures. The methods and equtpment for making Doppler -effect mea-
surcmenta by thts method arc described. It 1s coneluded that the
method i8 eniirely practical, producing resulta of precislon com -
parahle to that ohtained by atandard methods. Certain advantages
of thts method were uged to identtfy quantitatively sources of,Inter-
ference not accessible to other methosds. (auth)
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35551 (ANL~-7320, pp.334-40) ' DEPENDENCE OF THE
DOPPLER COEFFICIENT OF REACTIVITY FOR HEAVY ELE-
MENTS ON CHE:MICAL FORM, SURFACE-TO-MASS RATIO, AND
NEUTRON SPECTRUM, Carpenter, 8, G,; Mountford, L. A,;
Springer, T, H.; Tuttle, R, J. (Atomics Interhational, Canoga
Park, Callf,), .

A series of cxperiments has been carried out in a fast-geutron
spectrum, charactcrized by a medlan fission ehergy of 52 keV, ip
order to menpsure the Doppler coefficlent and other rclated temper-
ature effects for a varinty of materials which arc of particular io-~
terest In fast power reactar tcchnology. Special emphasis has heep
placed on the 2¥U isotope which has hecn Investtgated In several
chemical forms amenalle to utllizatlon in high-temperature, high-
cfftctency fuel elements. Chahges In the size and chemteal eompo-
sitlon of samplea of this lgotope and other heavy-clement isotopes
have been made in order to evaluate the effects on the Doppler coet-
ficient of changes In the surface-to-mass ratlo and changes induced

.by the addition of C or O to form carbldes and oxides. in addition,
" the effects of localized spectrum perturbation on the Doppter eoef-

ficlent of Th have been studled by surrounding the samplc with
**blankcts’* conslsting of heavy resonance absorbers, structural
materlsls, and several types of scattcrers, including Na. (auth)

35679 (AN1,-7320, 1o 345-9) HESULTS UF RECENT DOPP.
LEit EXDERIMENTS IN 4§R1-3, Gasidlo, J. M, (Argonnhe Na-
tional Lab,, idahe Fuils, Idsho).

The resolls of Dajgder experiments in ZPR-3(lduho) ace pre-
tented. The caperiments were done ony two cores: one wlich
served as u SE PO meckup and the adua which was for pmetici-
pativte {0 tha hdr-enattmal contipacison. Rouctivity measurcinents
due to chehge in muteriale und tumeperaturu aru preschted; Dogp-
ler effect measurement 1'esults uce shown for both asseblies.
(M.L.S.)

38484 ANALYSIS OF SMALL-SAMPLE DOPPLER-E%’FECT
MEASUREMENTS, Lewis, R, A,; Till, C, E, (Argonne Na-

. Honal Lab,, O1,), Trans, Amer. Nucl, Soc., 10: 274(June 1967),

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Callf,, June 11-15, 1967, See CONF-670602,
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38485 VERIFICATION OF DOPPLER MEASUREMENTS IN
ZONED FAST CRITICAL ASSEMBLIES,  Lewis, R, A,; Till,
E. F.; Groh, E, G.; LeSage, L.; Marshall, J, E. (Argonne
Natonal Lab,, 1I1,). Trans, Amep, Nucl, Soc,, 10; 273-4(June
1967).

From 13th Annual Meeting of the American Nuclear Soclety,
San Diego, Calif,, June 11-15, 1967, See CONF-670602,

35552 (ANL~-7320, pp 341-4) DOPPLER COEFFICIENT
MEASUREMENTS IN THE CRYOGENIC TEMPERATURE REGION,
Mountford, L. A, (Atomics Internatlonal, Canoga Park, Calif,),.
The Doppler-coefficlent has been measured in the cryogenle
temperature range. The Inverse temperature dependence of the
cocfficlent results In relatively larger rehctivity changes at low
temperature, although crystalline binding effects begin to be sgig-
nificant in thls range. The effectlve-temperature model has been
used to correct for binding effects. The power fluctuations, as 2
sample was oscllliated In and out of the reactor, were Fourler-
ahalyzed to give the reactlvity effect of the sample. Different
sample temperatures were obtalned using a **Cryo-Tip’* refrig-
erator, which uses Joulo-Thomson expanslon of N and H to cool
tho sample. Measurements are reported for Th and W in a 62-keV
medlan-flgslon-ehergy spectrum. Also Included are measurements
at higher temperature to cover the temperature range from 100 to
1000°K. The measured temperature dependence of the Doppler ef-
fcets agree well with calculated values, with the crystalline bind-
ing effects belng evident in W, (auth) :

10014 MEASUREMENTS AND CALCULATIONS OF THE
DOVPPLER EFFECT ON THE REACTIONS "’U(n,y). 2%U(n,f), AND
P¥pumn,f) WITHE NEUTRONS IN THE ENERGY HANGE u TO 35
keV. Perkin, J. L,; Fleldhouse, P.; Brickstock, A.; Davies, A. R.
(Atontle Weapons Research Establishment. Aldermaston, Eng.).
J. Nucl. Encrgy: I't. A and B, 20: 921-37(Nov - Dec. 1%omt.
Sphierical samples, 2 cm In digineter, of 224U, 235U and 3Py were
Irradlated in turn at varlous tempervtures ranging from 170 fo
770°K In u central cavity of a spherically symmetrleal $h-Be pho-
toiteutron gource. The ."'U(n,y) rractfon rafe was medasured hy
counting the 29U activity produced and the (1,01 reactons were
monitored by counting the flssion neutrans cmitted. The sedericud
symmetry of the spparatus was chosen to mmimize uny «floeets of
thermal expanslon and to facllillate the comparison of the results
obtuined with those froin a compyter caleulation hasid 1m o poa-
gramme developed by Brissenden und Durston. In this firogr am
a stutistical distrihutlon of resonances based an pesvlved rosn:
nance data is tupulutg-d over 4 fine cnergy mesh. ‘This talwlation
was uscd In a 4-region slowlhg down cufculatton Mesulting moa
reglon-dependgnt neutron spectrum from which the pacticular re-
action rutes at vartous li~ml|u:rat.urcs were olitaihed. (yuttit
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38373 - 'MEASUREMENT OF THE DOPPLER EFFECT FOR
2%y CAPTURE AND 23( FISSION iN A FAST NEUTRON SPEC-
TRUM, Pflasterer, George Russell Jr. Stanford, Cajlf..

Stanford Unlv,’, 1966, * 190p,

Thesls,

The Doppler effect 1a 33U capture and 25U flsslon was measured
by mean3 of a foll activation technique In the fast neutron spectrum
core of the Mixed Spectrum Critical Assembly. Experimental re-
3uits were obtalned for two 3%y foil thicknesses and one 333U foil
thickness. The amount of scattering materlal between the foll
and surrounding core fuel was varied to determine the effect on
the Doppler measurement of change In the Incldent flux fine ehergy
structure In the resonances. In this experiment only the foll is
heated, while the core fuel remains at room temperature. The
measuted 24U Doppler effect expressed as the ratlo (change In

. foll actlvity with temperature/room temperature foll actlvity),

" R-1 was a factor of 2 higher than that calculated using a neutron
energy spectrum derived from ‘‘nominal’* materlal cross scc-
tions. Presently avallable cross sectlons In the energy range of
Interest are sufficlently uncertaln 8o that 1t 1s possible to Infer
from them **hard’’ or *'soft’’ neutron ehergy spectra such that
the value of R+! varles by a factor of two. The measured values
for % agreed quantitatively wtth those found from the **soft’*
neutroh energy spectrum. Within the precision of the measure-
ment no 235U Doppler effect was observed, The calculated U
Doppler effect was smaller than the sensitivity of the experiment,

 thus Within 1t8 precision (£0.002) the messurement conflyms the

't theory. (Disser. Ahstr,) . .-

-

., . L4
; 35695 (ANL-7320, pp 569-84) APPLICATION OF THE
SEFOR CRITICAL EXPERIMENTS AT ZPR-3 TO SEFOR,
! Reynolds, A, B,; Stewari, S, L, (General Efectric Co,, Sah
Jose, Culif, Advanced Products Operation),

1 Ageries of critical experiments was performed wtth & mockup
, of SEFOR st ZPR-3. Analyses of thcse expcriments and the appll-
cation of the results to the SEFOR design are discussed. Values
of the critical mass were determined for 1-, 2-, and 3-segment
SEFOR fuel designs In order to help establlsh the I'u atom frac-
tion in the SEFOQIL fucl. Reactivity effects of axlal fuel expansion
were measurcd which led to selection of the 2-segment design for

* SEFON. Mcasurcmenis of thu reactlvity worth of the radful ro-
flector estahllshed the adetjuncy of the SEFOIt reflector-control

* aystem. Theo Doppler cocfficient was meusured. Tho cafcufated

By Doppler cocfflclent was ih agrecment wllh thu experimental
value; the measured *Pu contribution to the SEI'OIl Dopgder coef-
ficient was near zero. The maximum posltive rcactiyity duc to
loss of sudium was mcasured. The ratio of prompt-neutron ltfe-
time to delaycd-hcutron fractlon was measured both by the pulsed
oeutron technlque and by nolsc uhulysls. The vulues measured by

* the two techniques were in agreement. Fisslon ratios, flssfon and
boron traverses, and plutomuih wopth distributions were measured
and compared with cafcufations. A 1t8t of 17 referencea (s In-

'.clud«d. fauth)
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35478 (ANL~7320, pp 319-33) %ZPR-6 DOPPLER MEASURE-
MENTS AND COMPARISONS WITH THEORY, Till, C, E.; Lewls,
R, A.t Hwang, R. N, (Argonne Nationul Lab,, I1l,), .
The méasurements reported were deslgni:d to study various as-
pects of the Doppler effect in a spectrum relevant to a fast power
reactor. The muthod uscd, was hasod oh menrsuring the reactlvity
changes resulting from the in-plle heating of smull samples in a
tero-power asscmbly. After proof-tests of various kinds, the
mcasurements concentrated on: the 38U Dow:ler effect as a func-
tion of sample gize and chemlcal form; the *%U Doppler effect,
with particular attentlon pald to evaluation of the extraneous ef-
fects of thermal expanslon; the Doppler effect of mixtures of
33 and 38y, the effect of sodium voiding on the Doppler cffect
of 2%; and 235U, A conslstent intercomparison of the most pertl-
aent resuits, and & comgparison of the results with u conslstent
8ct of caleulutions using current lhoory are presehted. A list of
14 references is included. (M.1.8))

38730 DOPPLER COEFFICIENT TEMPERATURE DE-
PENDENCE AND THE EFFECT OF SODIUM VOIDING, Till,
C. E.; Lewis, R, A,: Pond, R, B, (Argonne National Lab,, IL,).
Trans, Amer, Nucl, Soc,, 10: 335 (June 1967),

From 13th Annual Meeting of the Amerlican Nuclear Society,
San Diego, Calif,, June 1115, 1967, See CONF-670602,

1968

7920 (ANL-Trans-540) INVESTIGATION OF TIIE DOP-
PLER EFFECT IN 3% IN A SHIELD MADE OF URANIUM OXIDE
OF THE REACTOR BR-1, Abagyan, L. P.; Golubev, V. I.; Gol-
yaev, N. D.: Zvonarev, A. V.; Koleganov, Yu, F.; Nlkolaev, M. N.;
Orlov, M. Yu, Tranainted from a paper presented at the IAEA
Symposatum oh the Phystcs and Safety Problems of Fast Rcactors,
Karlsruhe, German Federa) Republle, October 30-November 3,
1967. 14p, tCONF-67104313). Dep. CFSTI. JCL $1.10 fs,
£0.80 mf.

The Doppter effect in 3*U g studled by measuring the tempera-
ture increments of the effective resonance Integral of absorption of
thin ?%U-oxide sample placed in a large block of UO,. The Doppler
ihcrement of the rate of reactton waa measured from 300 to 2000°K.
n.c.cy
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35640 INVESTIGATION 6[’ THE DOVPLFR EFFFCT IN

;4'UIN THIE tIXIDE BLANKET OF THIE BR-1 REACTOR.

Magyan, L, I\; Golubev, V, 1.; Golyaev, N, D.; Zvonarev, A, V,}
Keleganav, Yu. F.; Nlkolacv, M. N,; Orlov, M, Yu, (Physicai-
Energy Inst,, Obninsk, USSR), pp 317-27 of Fast Reactor
Physics. Vol.1l,  Vienna, International Atomic Energy
Agency, 1968, (In Russian), (ANL-Trans-540),

From Symposium on Fast Reactor Physics and Related Safety .
Problems, Karlsruhe, Germany, See STI/PUB-165(Vol,2);
CONF-671043—(Vol.2), . :

Studles have been carrled out on the Doppler Increase In capture
rate 1n thin samples of uranlum-238 Irradiated in a large biock of
depleted 1O, at room temperature. The core of the BR-1 reactor
waa ugcd as nentron source. The neutron spectrum at the palnt
where the Doppler effect measurements were carricd ont was
close to the asymptotic spectrum of ihe¢ medtlum belng studled,
Measnrements taken on this spectrum In the energy range hélow
10-keV urlng a set of resonance delectors showed satisfactory
agreement with calculated data obtained from the system of con-
stants cvolved by V. V. Bondarenko, M. N, Nikolaev, L. P, Abag-
yan and N, O. Bazazyants, The reaction rate In a heated sample
was measured in relrtion .to that in a cold sample Irradtated at the
samc poaltton In the reaclor. Gammn rays of encrgy 74 keV ac~

- comprnied hy heta decay of P*U were recorded. Mersurements

were earrted (ot ir the temperature range 000 to 2000°K. The
effect of the sample dimensions on the measurcment resnits was
eatablighed. as rlso was the cffect of surrounding the sahiplc by a
layer of scattering materlal (heatcr materlal, container materiat,
cte.). The accurrcy of the resultg obtained was 5 to 6%. 1t is
shown that In the tempcrature dependence of the proportlonal In-
crease in the “™U(n,y) reaction rate In a gmall heated sample can
be writtcn in the form: AA/A (T,) = bV Tg - V'T,) where Ty =
300°K and b = 0.0132 + 0.0004 (°K)~%, The experimental value for
the Doppler increase In the 2%U(n,y) reaction rate In a small sgam-
ple at Ty = 800°K agrees well with the calculated resuita, The
error in calculating the Doppler effcct due to the inadequate knowl-
edge of the neutron speetrum was not much greater than the error
In the experimental data. (auth)

14027 THE DOPPLER EFFECT ON THE 2*U(n,y) REACTION
AT DIPFERENT NEUTRON ENERGIES AND AT HIGH TEMPERA.
TURES. Fletdhouse, P.; Perklin, J. L.; Warner, G.. P.; Brickstock,
A.; Davies, A. R, (Atomic Weapons Research Establishmest,
Aldermaston, Fing.), J. Nucl, Energy. 21: 847-55(Nov. 1957),

Menraurcments of the Dopplcr effect on the 2*'U(r,y) reaection
were madc on uranlum mctal samples, heated to 770°K, wtth
neutrons of different enorgles in the range 0 to 54 keV from the
"Li{p,n) reaction. The measurements made in one particular
energy range. (0 to 10 keV) were extended to tempcratures up to
1960°K uging uranlum dioxide samples, The results obtained were
compared with computer calculations. in the uranium metal
samples the Doppler effect at diffcrent neutron energles wag
found to agree, within the rather large experimental errors, with
the theoretlcal calculations, In the urahlum oxlde samples the
measured Doppler effect over the temperature range 290 to 1980°X
agrecd with that calculated, except for the first 200°K of this
range whcre the measured effect was greater thaa that calculated.
(ruth) (UK)

DOPPLER EFFECT MEASUREMENTS AND ANA'LYSIS
IN ZPR-3 ASSEMBLY-50, Gasidlo, J. M,; Nicholson, R, B, (Ar-
gonne National Lab., Idaho Falls, fdaho), Trans, Amer, Nucl,
Soc., 11; 240-1(June 1968),

From 14th Annual Mceting of the Amertcan Nuclear Soclety,
Toronto, See CONF-680601,
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33039  SENSITIVITY OF SMALL~SAMPLE DOPPLER EF-
FECT MEASUREMEENTS TO ENVIRONMENT, Lewis, R, A,;
Johnson, T, W, (Argonne National Lab,. Ill,), Trans. Amer.
Nn¢l, Soc., 11: 242-3(June 1968), .

trom 14th Annual Mccting of the American Nuclear Soclety,
To_run!p. See CONF-680601, . .

RECENT STUDLIES OF THE DOPPLEIt EFFECT IN
Miller, L. B,; Huang, . N,
Trans, Amer, Nucl, Soe,, [1:

32790
HNETEROGENLEOUS SYSTEAS.
jArgnnno National Lab,, 111.),
206(June 1968), .

From 14th Annual Mceting of the American Nuclear Soclety,
‘Toronto, Sec CONF-680601,

3708 ACTIVATION MEASUREMENT OF THE DOPPLER
EFFECT FOR U CAPTURE AND %[ FISSJON IN A FAST-
NEUTRON SPECTRUM, Pflasterer, G, R, Jr. (Geheral Elec- .
tric Co,, San Jose, Csliif,); Sher, R, Nucl, Scl, Eng,, 30: 374-94
(1967),

The Doppler effect In 2% capture and 23U fission was measured
iy means of a foll netlvation teehnique in the fast-neutron spectrum
core of the Mixed Spectrum Critical Agsembly. Experimental re-
sults were obtained for two 38U foll thicknesses and one 23U foil
thicknesses. The amount of scattering material between the foil
and surrounding core fuel was varled to detcrmine the effcct on the
Dapptr'r measurement of change in the Incldent flux finc-encrgy
stryciurc in the resonances. In this cxperiment, only the foll 18
heated, while the core fucl remains at room temperature. The ex-
periment Is analyzed hy means of the colllslon-probabillity method
whict is used to develop and expression for the resonance integral
of a thin atisorher which 18 separated from a homogencous reactor
fuel reglnn by a purely acattering medlum, The general cxpression
fur the foil resonancc integral 18 simplificd, and humerlcal results .
are presenied for the casc In which.the dominant resonances are
weak: that 1s. for # fast reactor in which the 0.5- to 3.0-keV energy
reging diminates the 23%U Doppler effect. Thc measured 233U Dopp-
ler cffect expressed as the ratlo R - 1 = (change in foll activity
with temperature/room tcmperature foll activity) typlcally was of
the nrder of 0.015 ¢ 0.002. This was a factor of 2 higher than that
calculated using a neutron energy spectrum derlved from ‘‘noml-
aal'’ materlal cross sectlons. Prescntly available cross sectlons
I the energy range of Interest are suffictently uncertain 8o that it
1s possihle to infer from them **hard'’ or *‘soft' necutron energy
spectra guch that the value of R-1 varics by a factor of 2. The
measured values for 23U agreed quantitatively with those found
from the ‘‘goft™ ncutron energy spectrum. Within the precislon of
the measurement no U Doppler effect was observed. The calcu-
lated 335U Doppler effect was smaller than the gensitivity of the ex-
periment, thus, within its precislon (10.002), the meagurement coh-
firms the theory. (auth) '
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35628 ENERGY- AND TEMPERATURE-DEPENDENT CAP-
TURE MEASUREMENTS BELOW 30 keV SUPPORTING pOPPLER
EFFECT CALCULATIONS, Seufert, H,; Stegemann, D, (Kern-
forschungszentrum, Karlsruhe, Ger,). pp 77-94 of Fast Reactor
Physics. Vol.l., Vienna, International Atomis Energy Agency,
1968, (EURFNR-400), ) ]

From Symposlum on Fast Reactor Physics and Related Safety
Problems, Karisruhe, Germany. See ST1/PUB-165(Vol.1);
CONF-671043~(Vol,1).

Energy- and temperature-dependent capture measurements be-
low 30-keV neutron epergy were performed In hatural uranlum,
tungsten, and tantalum using the slowing-down time spcctromoter
technique. The experimental set-up uged for the experiments
conslsts of a lead block of 1.3 m side length containing two ex-
perimental channels of 10 x 10 cm? cross-sectlon. Into the first
channel the target of a 14-MeV heutronh generator 1s Introduced,
whereas the second channel 1s used for Insertion of the heated
samples. Pulses of 14- MeV nheutrons, having a pulse width of
about 1 u8, are used. The neutron energy ls degraded first by In-

* elastic colllslons; afterwards only elastic colllsions take place

. 80 that 4 specific relatlonshlp holds between mean neutron energy

* In the lead plle and the time after occurrence of the tieutron pulse

« Because of this time-energy relation a timé analysis procedure
for the detector counts 1s applled. Because the energy range be-
Iow 30-keV heutron ehergy is most Interesting for Doppler-effect
investigatlons the slowing-down time spcctrometer Is used to
measure the capture ratios of hot-to-cold samples of naturat
uranium, tungsten, and tantalum. Thin samples were heated to
different temperatures for this purpose, and the capture y-rays
were detected by proportionsl counters, Because hot-to-cold
capture ratios are measured a khowledge of the ncutron flux le
not nncessary: therefore. a direct comparison of calculated and
measured temperaturc-dependent cross-scctions 1s possible.
A thcoretical analysis of the experimental data for uranlum ls
given. (autl)

32587 DOPPLER EFFECT IN By AT INTERMEDIATE
S/M VALUES. Sher, R.; Whitesel, R. N, (Stanford Univ.,
| Ccallf,), Trans, Amer, Nucl. Soc., 11; 184-5(June 1968),
From 14th Annual Meeting of the American Nuclear Soclety,
Torohto, See CONF-680601, i

5744 MEASUREMENTS OF TIIE TEMPERATURE COEF-
FICIENT OF REACTIVITY OF 3%y, 2¥py, AND HIIGIER Pu
ISOUTOPES, Springer, T, ¥.; Tuttle, R, J.; Mountford, L. A.
tAtomics Internathimal, Canoga Purk, Callf,). Trans, Amer.
Nucl, Soc., 10: 562-3 (Nov, 1967),

From 15th Conference onh Remote Systems Technology and
Atom Fair, Chicago, Ill., Nov, 5-9, 1967, See CONF-671102,

33038 VARIATIONS IN THE FAST-SPECTRUM DOPPLER
COEFFICIENTS OF Th AND U AS A FUNCTION OF THE TYPE
AND TEMPERATURE OF THE ENVIRONMENT, Springor, T, li.;
Tuttle, K. J. (Atomics International, Carioga Park, Calif,),
Truns, Amer, Nuel, Soc., 11; 241-2(June 1968),
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32562 . (AE-314) ACTIVATION DOPPLER MEASUREMENTS
ON 28y AND 3%y IN SOME FAST REACTOR SPECTRA, Tiren,
L. 1,; Gustafsson, I, (Aktlebolaget Atomenergl, Stockholm '
(Sweden)). Mar. 1968, 40p, Dep,

Measurements of the Doppler cffect in 32U capture and 354 flg-
slon were made by activation technlque in three different neatran
spectra in the fast critical assembly FR-O. The experiments In- ’
volved Irradlailon of thin uranlum metal folls or UO, disks, which.
were hcated in a small oven placed In the core center. The mea-
suremeats on %Y were exiended to 1780°K and on U to 1470°K.
A cure region surrounding the oven was homogenized to facilltate
the Interpretattan of resuits. The-reaction rates In the urantum
somjles were detected by gamma counting. The experimental
method was checked with regard to systematie crrors by Irradl-
ations in a thermal epectrum. The data obtained for 2%%U capture
were corrected for the effcet of neutron colllslons In the oven wall,
and were uxtrapolated ta zero sample thickness. In the softest
spectrum (cnre 5) a Dagpier cffeet (relative Inérease In cigiture
rate) of n 260 4 0.018 was ohtalned on heating from 343 to 1740°K,
ami in the hardest spectrum (core 3) the corresponding valuu was
0.030 3 0.003. An appreciable Doppler effect in 23U fIsslon was
ultained ondy in the softest spectrum, In which thu meusurcd In- |
crease In ftssiun rate on heating from 320 to 1470°K was 0. 007 3
0.003. tautht (Sweden)

35651 STUDIES OF THE DOPPI.ER COEFFICIENT AND (THE
REACTIVITY EFFECT OF POLYTHENE IN SOME FAST REAC-
TOR SPECTRA. Tiren, L, {.; Gustafsson, 1.; llellstrand, E.;
Hakansson, R, (AB A!omenergi, Studsvik, Sweden). pp 143«-70
of Fast Iteactor Physics. Vol, Il. Vlenna, Internhatlonal Atomio
Energy Agency, 1968,

From Symposium on Fast Reactor Physics and Relnted Safety
Prohleins, Karlsruho, Germany, See STI/PUB-165(Vol,2);
CONF-G7[043—(V01.2).

The bopplier brordening of the ¥ capturc and the 23U flsslon
croes-sections In fast reactor spectra has been sludled by Irra-
diating heated folla or plates of the 1sotopes of tatcrest in a small
furnacc at the center of the zero-energy fast reactor FRO. The
experiments have been applied to cores fueled wtth 20% enriched
uranlum aad dlluted with graphite and polythene. .Very thin plates
of the different core matcrials have been uaed In & reglon sur- :
rounding the furhace in order to minlmize heterogenelty cffects.
The measuted quantlty 1a the differeneo 1 the inducel y-actlvity
of samples Irradtated at amblent temperature and at tempcratures:
up to 1500 C. The cffccte nf varying samplé thickness and of scat-!
tering In the furnace wall bave also been studicd. Measurements
of the reactlvity effcct of polythenc have hecn made In two FRO
assemblies. The neutron spectra of the cores were broadly simi-
lar to those of current steam-cooled fast reactor concepts. The
experiments include a study of the spatlal distribution of the re-
actlvity coefficient of polythene. The results are In reasonable
agreement with cajculated values. ‘The latter are'sensitive to
small changes In the absorption cross-scctlon In the low neutron
energy range. Most of the calculations have been made with a
one-dlmensional diffusion theory program uslng 16 energy groups
but a two-dimenslonal code and a transport thcory code have also
been used. Additional measurements have becn madce on vertlcal
polythene rods. 2.2 and 4.5 cm thick. Inserted in the véntral fuel
element. The measured dislributlons of the fisslon rate in ¥*U and
the capture rates In $Mpn, 5In and 'Au Inside and around the rods
have been comparcd wlth rcsults of multigroup calculations. (auth)
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23534 (ANL~7246) PHYSICS DIVISION SUMMARY REPORT.
Annual Revtew, Aprtl 1. 1965-March 31, 1966. (Argonne Natlonal
Lab., Ill.i. Contract W-31-109-eng-38. 180p. Dep. mn. CFSTI
£4.00 cy. $0.65 mn, .

7856 (AN1~T7255) HNEACTOIl DEVELOIMENT PROGRAM
PROGRESS REPORT, SEI"TEMUBER 1966, (Argnnne Nationad Lab,,
HL). Oct. 26, 1966, Contract W-31-109-chg-38. LULje.  Dep,
mn. CFST1 $4.00 cy, $0.75 min. .
Summartes of progress are presenied coheerhlag the EBWR Pu
recycle prograan, EBR-11 operating und deviclopment, physics ex-
pertments in ZPR-3 and 2{'P'R, buraup measurements for fast re-
acters, Na techhology, fuel developinent and grocessing, reactor
fthysics development, fucls and cladding development and faticica-
tion, heat transfoer and fluid flaw studitss, mechanics «of moteriais
studtes, tluoride volatility process developmadg, hauld metal direct
conversiem generator rescacelr, AARR stesign and desclapment, and |,
rescierch on nuclear safiy. (J.R.10Y .

12230 (AN1,~7267) REACTOR DEVELOPMENT PRO-
GRaM PROGRESS REPORT, OCTOBER 1966, (Argohne Na-
tlonal L.ab,, Hil.). Nov, 22, 1966, Contract W-31-109-eng-38,
98%p, Dep. mn, CFSTI £3.00 cy, $0.65 mn, :
Mecasurements of the uniform temperature coefficient of reac-
ilvily of the fully loaded EBWR core with elght aptke nssemblies
in the first shtm zone between room temperature and 360°F were
made wlth boric acld concentrations near 6 g/gal. Tho tempera-
ture coefficient is poaltive at 1dw temperatures, becomes very
small as the temperature is ralsed, and apparently becomes hega-
tive before 360°F 18 reached. With planhed modifications and
maintcnance on EBR-II completed during the recent scheduled
shutdown. 'Run No. 22, projected for 1000 MWd, was begun on
October 21. Almost half of this run was completed at month's end.
Thirty-two of 54 total plling foundation holes for the ZPPR were
completed. The floor slab and foundation for the vault-workroom
and servtce floor of the support wing were poured. Detalled re-
ports of measurements made In ZPR-3 during the last four months
on Assembly 48, a large, clean, plutonlum-fueled core, were com-
piled and a summary 18 presented. The AARR Title I report was
submitted to the AEC for apnroval on October 7, 1966. The AARR
core deslgn was changed to a HFIR type, and all regearch and de-
velopment work on the stalnless steel cermet fuel was terminated.
(auth)
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13944 (ANL~7279) REACTOR DEVELOPMENT PROGHAM
PROGRESS REPORT, NOVEMBER 1966, (Argonne Nutlonal Lab,,
1i1,), Dee, 11, 1966, Contruct W-31-109-eng-38, 98p, Dep,
mn, CFSTI $3,00 cy, $0.65 mn,

ltems of significant technical progress which have occurred In
bott the specific reactor projects and the general engtheertng re-
search and development programs are summarlzed. Program
activities are reported under five broad categortes: Piutontum
Utilizatian, Ltquid-Metal Fast Breeder leactors, General Reue-
tor Technelogy . Advanced Systems Rescarch and Dovelopment, and
Nuclear Safety. The Experimental Boiling Water Reactor Pu re-
cycle pragram ls discussed under Plutonium Utllizatlon. Ltquid-
Metal Fast Breeder Reactors ineludes the Experlmental Breeder
Reactor-11 operations, fast zero-power assembly development, and
fast reactor phystcs. components, and fuels development. General
Reactor Technology examines applied and reactor physics. fuels
and ctadding, engineering, chemistry, and chemical separations.
The Argohne Advanced Research Reactor development is summa-
rized under Advanced Systems Research and Development, Nuclear
Safety activities include coolant dynamics, fuel meltdown, mate-
rials behavior. energy transfer, Pu volatllity studies, and TREAT

. operattons. (H.D.R.)}

13947 (ANL-7286) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, DECEMBER 1966, (Argonne National Lab,,
1m,), Jan, 26, 1967, Contract W-31-109-eng-38, 92p, Dep,
ma, CFST] $3.00 cy, $0.65 mn,

Items of slgnificant technical progress which have occurred in
both the specific reactor projects and the general engineering re-
search and development programs are summarlzed. Progra:.h
activitles are reported under flve broad categarles: Plutohium )
Utilizatlon, Liquid-Metal Fast Breeder Reactors, General Re-actor
Technology, Advanced Systems Research and Development, and
‘Nuclear Safety. The Experimental Boiling Water Reactor Pu re-
cycle program is discussed under Plutonium Utllizatlon. Ltquid-
Metal Fast Breeder Reactors Includes the Experimental Breeder
Reactor-11 operations, fast zero-power assembly development, and
fast reactor physics. components, and fuels development. General
Reactor Technology examines appiied and reactor physics, fuels
and claddirg, engineering. chemistry. and chemlcal geparations.
The Argonne Advanced Research Reactor development Is sum-

" marlzed under Advanced Systems Research and Development.

Nuclear Safety activities include coolant dynamies, fuel meltdown,
,accident anaiyses. energy transfer, chglneering saleguards sys -
tems, and TREAT operations. (H.D.R.} L
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21755 (ANL-7302) REACTOR DEVYELOPMENT PROGRAM .
PROGRESS REPORT, JANUARY 1967. (Argonne Natlonal Lab.,
I1.). Feb. 24, 1967. Contract W-31-109-eng-38. 108p, Dep.
mn. CFSTI $3.00 cy, $0.65 mn.

EBWR has been operating at a steady power of 42 MW since
November 11, 1966. The reacto® will be shut down In February
1967 so that speclal fuel pins cah be removed for i{sotope analy-
sis. In preparation for Run No. 25, the EBR-II core slze was
Increased from 81 to 91 subassemblles., Since the enlarged core
has moved additional driver fuel out to Row 6 locatlons, t
queation of relatively high gamma heqting In blanket Rows 7 and
8 has assumed new Importance. Therefore, detalled calculations
of expected temperatures and examlnatlon of blanket elements
and thelr contalned depleted U which have achleved varylng de- /
grees of burnup are belng made before Initiating Run No. 25, In
additlon to routine processing and fabrication of fuel subassem-
blles at the Fuel Cycle Facllity an Argon Cell electromechanlcal
manlpulator was repaired tn-cell, with speclal tools, and an Alr
Cell crane trolley which was transferred to the cell roof enclosure
for repair. The Mark-IB modlfled fuel restralner was tested with
a new thinner shank, Fabricatlon of 3 experlmental subassemblies,
7 speclal subassemblles with the materlals thereln controlled for
later cvaluallon, and 6 subassemblies of the half-worth typo for
use in making reactlvity adjustments In the reactor are also re-
ported. Experiments wcre contlnued In ZPR-3 Assenbly 48, a
Pu-fueled critical assembly wtth a distribution of materials
simllar to a large carbide reactor. This assembly 18 bcing used
to make measurements relcvant to the FFIT'F deslgn. Heterogche- .
1ty measurements were made using thin 235U, 2%, and manganese
folls In several conflgurations. Relative 2¥U caplure rate was
mensured at scven porifions hear the core midplane. using a
method developed at ZPIR-3. Exeavatlon of the ZPP'R rcactor
ptt ta complete. The six reactor pit posts have hicen stecl capped
and the conerete tops for thrin have been poured. The AFSR
reactor pit and room foundations have heen poured. Placeincnt
of atructural steel for the support wing is 95% complete. The
precasl conerele floor of the support wing la In plarce and all
walls and esupport coluinna of the vanlt, workroom, and inside
equipment roomin have heen poured. A supplement to the AARR
Preliminary Safety Analysis Report was completed, (J.R.D.)

. . RO
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(ANL~T7308) -REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, FEBRUARY 1967, (Argonne Natlonal Lab,,
IM.). Mar, 28,1967, Contract W-31-109-eng-38. 106p, Dep,
mn, CFSTI $3.00 cy, $0.65 mn, . -
Regular and spcclal fue) pins werc removed from the EBWR for

. . analysis of speclfic 1sotopes. The fuel In the plutoplum zone had
. an average exposure of 1300 M\Wd/tonne, A detalled study to de-
. tcrmine swelling in the uranium and correlatiun of this to expo-

sure time and temperature was made. Neutran flux wire Irradia-
tlon was conducted at low powers to uhtain distribution rates of
flsslon and plutonlum production In the radlal hlankct, Radial
blanket gubassembhlies of the Fuel Cycle Facllity reactor were
examined for external and Internal change In physl¢al properties,
Foll Irradlations were used to measure the relatlve 3%y capture
and figslon rates and #*5U flgslon rates in ZPR-3. Further studies
were also madc to determine the effect of the dlistortion of the

[flux distribution on the lincarity of Kerr subcritical measurements

In rcactors with a softcncd ncutron spectrum. In ZPR-6 the ef-
fects of Na volding on the fisslon densitles In 33U and 3%y and the
capture denslty of 3%U were Investlgated hy foll measurements.

. Matcrial sample worths and Doppler coefficlents wer¢ measured

for 331¢ and 38y In the ZPR-9; these rcsults are listed 1n tabular
form. Constructton activitles are dctaifed for the ZPPR. Three
systems of flssion-gas pressure.transducers for the FFTF are

. discussed. Failed fuel dctection methods. sensor leads for fluld

slgnals . In-core flowmeters. and fuel-pins are some component ¢
systems which are briefly discussed. Irradiation of U—Pu alloy,

. fuela 18 dlscugsed; ceramlc. cern\c!. and mixed carbide fuel

Irradlation 1s also discussed. A method for the preparation of .
(U.Pu) C fuel is given. Development of refractory-metal alloys

for service In oxygen contamlnated systems 18 detailed; corrosion
of jacket and structural materlals by Ns In the reactor 1s exam-
Ined and results presented. Mlcrohardoesa tests were made on
Ni-base alloys; results are presented. A relatively detalled

. outline for fast reactor fuels Is given. In the area of general
. research and development the following topics are discusaed:

fast reactor core-parameter study, uses of 35U In a fast-reactor
era, neutronic Investigations. thermal deslgn studles, and fuel
cycle costs. An oscllloscope display for an on-line computer 1s
described; changes In the cross sectloh computer programs are

- glven; reactor parameter calculations are dlscussed In some de-
‘tall; fuels and materlals development are discussed at length;

radlatlon damage to structural materlals 18 outllned; techniques

for fabrication and testing of fuels are presented. Varlous phases
of ehgineering development are discussed In some detall. Resulte
of corroslon studles for the Argonne Advanced Research Reactor

_secondary coolant loop are tahulated. A general discussion of the

reactor physics measurements and experiments In the AARR ls
given. A survey of work done In nuclear safety is given: the follow-
Ing subjects are covered: linkage of heat transfer and two-phase

.coolant flow nodules, Na expulslon, superheat, critical flow,

electron-hombardment heatcr tests. convective instabllity, ther-
mophyslcal properties of Na. component dynamics, translent {n
pile loop expertment witi EBR-II Mark I fuels. summary and
analysis of single-pln results. seven-plin-cluster Na loop experi-
mehts, vacuum-inert gas glavcbox. TREAT operations, metal-
water reactions, and Pu volatllity safety, (M.L.S.)
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30093 (ANL~7317) REACTOR DEVELOPMENT PROGRAM’ 44932 (AN1~7371) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, MARCH 1967. (Argonne Natlonal Lab,, PROGRESS RENORT, AUGUST 1967, (Argonne Natlonal Lab,,
1)), Apr. 28.1967. Contract W-31-109-eng-38. 124p, Dep, til). Sept. 28.1967. Contract W-31-109-eng-38, 126p, Dep,,
CFsTI. CFSTI, . '

The EBWR was operated at the mgximum- permlsalble power Tt et

Ievel of 70 NW. During the approach to power. plle-oscillator t
measurements of the reactor transfer function were made at 28, e o
38, 49 and 57 MW, In preparation for Run No. 25. several zero- : - . .
power reactor runs were made to obtain measurements of reae- REACTIVITY ~—-messurements in EBIR-Il eore, effocts of power
tlvity worth of the stainless steel subassemblies in Rows 7 and level on; perturbation measurements in Z1'iR-i(, use of emali
8, which have replaced subassemblles of depleted U. An extenslve samples for tentral
program of analysis was initiated to determine the sources-and .
extent of Cu found in the reactor primary Na system. Removal cre,
of the Cu electrodes associated with the auxillary primary pump CRITICAL ASSEMBLIES—flssioh ratio measurements for ura-
showed that the exposed Cu ends were severely pitted and croded nium isotopes in ZPR-3, central; neutron spectrum ih 2ZPR-6,
and had Indeed logt Cu to the primary Na. The exposed Cu ends effects of sodium’ voldlng on; fisslonh ratios for uranium and
of the vliectrodes were sheathed in stainless steel and the elec-’ neptunfum In ZPR-9, measurements of; pressure vessel for
Irodes were reinstajled. The pump was checked out and 18 operat- ' ZPPR, safety factor Calcula!lonu for
ing satisfactorily. Analysls for further sources of Cu trf the pri- FISSION—rutlo measuréments 1h Z PR-3 of uranium 233/ura-
mary system 18 continuing and results are belng evaluated. ) nium 235; ratio measnrements in ZPR-3 of urahium 234/
Postirradlation examination of radlal-blanket subassembllee uranium 235 ratlo measyrements in ZPR-3 of uranlum 236/
from the 7th. sth, 9th, and 12th rows of the reactor revealed that ' uranium 235 ratio meagurements in ZPR-3 of uranium 238/
leagth, diamectral, and density increases were greatest for the * uranlum 235; raties for uranium and neptunlum, measure-
innermost rows, decreasing along the radius from the core, with . mentsIn ZPR-9 of
no significant increiases noted for the 9th or 12th row subassem- ' « URANIUM ISOTOPES U-238—foil actlvations In Z PR-4; ftssion
blies. Concrete for the ZP1'R cell floor and plt and for the blanket ratlos for, measurements in ZPR-9 of
storage room floor was poured. Experimenss are in progress with T
ZPR-3 Assembly 48B, a reactor with a two-zohed Pu core and "o '

with a 12 < 15-in. central region that contalng Pu with 22% 24°Py
+ substituted for 4.5% #%Pu, Critlcal mass was determined after
control-rod calibratlons were made as well as measurements of
the worth of core-edge material and of fuel spiking of the safety
rods. In the hlgh-Pu-conhtent central regloh, measurements were o
made of Na sutistitutlons, fission ratios, perturbatlon reacttvity
measurements with small sainples, and of {ine flux varlations -
across the cell, 333U figsion ratios were measured versus ¥U,
Wy, 2Ly, B8y, Vipy and #9Pu, Reactlon rate traverses were made
in a radial direction at the core midplane and reactlvity traverses
have heeh made in the rudlal direction using stainiess stcel, Ta,
. 30g, 2y, 29py, and U, Work on an Improved proton recoil heu-
tron spectrometer 18 also reported. Work done to define more
narrowly thc 1imits of precislon of ZPRR-3 experiments by refine-
ment of measurements related to the ZPR -3 gap Interface 1s re-
ported. (J.R.D.) .

'NEPTUN!UM ISOTOPES Np-237—flsslon ratlos for, meusure-
ments ih ZPR-9 of

34076 (ANL-7342) REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, MAY 1967, (Argonne National Lab,, Ill.),
Contract W-31-109-eng-38, 139p, Dep, CFSTI,

Summarics of progress are presented concerning the EBWR Pu
recycle pragram, EBR-II operation and shutdown, physics experi-
ments in Z PR-3, dcvclopment of ZPPR and AARR, burnup mea-
surementg for fast reactors, Na technology, fucl development and
processing, reactor physics development, fuels and cladding de-
velopment and fabhrtcation, heat and fluld flow, fluoride volatility
proercs development, liqutd metal direct converslon generator re-
gearch. and rescarch on nuclear rafety. (§.C.W)
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30091 (ANL-7210) REACTOR PHYSICS DIVISION ANNUAL
REPORT, JULY 1, 1965 TO JUNE 30, 1966, (Argonne Natlonal
Lab., 111,), Dec, 1966. Contract W-31-109-eng-38, 446p,
Dep, CFSTI, .

Brief descrijtlons of work on the following subjects are pre-
sented: flesion properiles and ctross sectlon data Including fast
neutron scattering studies. elastic heutroh scattertng from ele-
ments of Intermedlate weight, elastic neutron scattering from
Mg and 81, fast nculron scattering from nuclel In the mass reglon
A = 95- 130, the interacllon of fast ncutrons with the 182, 184, and
186 isotopes of W, a search for fluctuations In the flsslon cross

" secllon of 2%, ni-ulron flux measurements In the 10— 200 keV re-
glon. (d.n} stripping reactions, fast neutron total cross sections
using 8 monoenergetic source and an automatlc facliity, fast heu-
tron cnergy degradation through the (n,yh') process, unltary models
of nuclear resonance reactlons. the ¥2Cf figslon ncutron spectrum’
from 0.003- 15.0 MeV. direct and absolute measurements of aver-
age yleld of neutrons In the thermal fisslon of 23U and spontaneous
flaslon of J2Cf, spontaneous flsslon hrif-11ves of #2Cm and 240 Cm;
thermal reactor physics including High Converslon (H1-C) critical
experiment, Hi-C unlform lattice calculations; Initlal critical ex-
periments of the EBWR Pu recycle program, measurement of
caplure -to-flsslon ratlos of ¥3*Pu and #!pPy in the Pu loading of
the EBWR. tontrol rod evaluation for thermal and Intermediate
reactors. small reactivity measurements in the Argonhe Thermal
Source Reactor (ASTR), heutroh beam spectra extracted from the )
High Flux Irradiation Reactor, Argoane Advanced Research Reactor -
(AARR) critical experiments— preface, AARR critical experiments—
control blade worths, AARR critical experlments— prompt neutron
lifetime measurements by the Rossi-alpha technique, AARR critleal ,
experlments - Cd ratlo measurements, AARR critical experiments -
activation and power diatrlbution measurements, AARR critical ex-
periments—vold and materlal reactlvity worths and temperature
coefficlents, AARR crltical experiments—beam tube experiments,
AARR critical experiments—startup source requirements ahd
Instrument response, AARR calculatlons~preface, AARR cal-
culatlons—analysls of the criticat experiments, AARR calcula-
tlons—general reactor physics deslign ahalysls, AARR calcu--
latlons — reactor physics characteristics of the ITC, AARR
calculations~factors in optimization of experimental fluxes,

AARR calculations—shileld desigh analysls, AARR calculations—
analyses of hypothetical accldents; fast reactor physics Including
the neutron ehergy spectrum In a dilute UC-fueled fast critical

asq ‘(nbly, neutron spectra In depleted U, caltulations of Na-vold
cogIlclents 1n large fast neutron carblde cores In assemblies

No. 2 and 3 of ZPR-6, calculations of the effcct of thin slab het-
erogenelties on the hoh-leakage reactlvity component of Na vold-
ing, non-llnearity In the spectral component of Na vold effect

2a 2 functlon of Na content, effect of parameter unhcertainties on
Na vold effect and critical slze of fast reactors, Doppler-effect
measurements oh a dllute’ carblde fast assembly~ZPR-6 aggembly
No. 4Z, measurcd physlics parameters In a zoned fast UC core—
ZPR '1V assembly No. 42, analys{s of the uncertainties In the
Interpretatlon of zone loaded experiments, measurement of the
spatlal distribullon of the impertance of flssfon heutrons In ZPR-8
asgembly No. 47, standard devlation of loh chamber current mea-
surcments In ZPR .G assemlily 47, measured reactivliy removal .
rates in 7ZPR :6 assemiily No. 42, the Argonne Natlonal Laboratory
of ZPR -3 agsembly No, 48, critical asscmbly comparison calenlg- *
tions using new cross section data, comparafive neutronlc charac-
teristics of metal, oxide and carbide EBR 1l driver fuels, the effect
of fuel and blanket changrs on the LBR -1l flux, FARET Core | fuel
Irradiation urngram and reference deslgn, twenty-six group cross
section set for W-based rocket systems, physics messurements

In fast W rocket reactot critical cxperiments, measurement of
apace - dependent msteris] worths In ceveral ZPR-9 assemblies,
rocket oriticsl nufxnblles shslysls, physice measurements It an *
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operating fast breeder power reactor, further necutronlc studles

of the 1000 MW(c) mctal-fucled faat breeder rcactor, reactor
physlues calculations for a 10,000 MW(th) fast Na-cooled breeder,
fast breeder reactors for water desalting, criterla for the density
of monltoring points in large reactors; fast reactor safety Includ-
Ing capahilities of the present TREAT facllity core as a fast flux
loop meltdown facility, mcltdown expcrimenls using the Mark I In-

- tegral Na loop, analyses of single pin loop meltdown experiments,

propertics of irradlated UO; pins prior to TREAT facility tran-
sients, photographlc fast reactor safety experiments on Irradlated
oxlde plns at the TREAT faclllty, translent in-plle tests on UO;-W
ccrmet rocket fucl samples, design of the Mark II Integral TREAT
facllity Na loop, callbration mockup for the large loop test acction
for the TREAT facillty, translent response of stand-off jiressure
transducer asscmblites on the TREAT facillty Intcgral Na loops,
extenslble multl-purpose vacuum glove box, experimental results
and improvements In the fast heutron hodoscope, the exact three-
dimenslonal solutlon for thermoelastlc stresses and displacements
In finlte and Inflnite tubes, translent vaporization of Na In reactor
coolant channels, convectlve heat or mass transfer with phase
changes, theoretical prediction of thermodynamic ahd transport
propertles of mctrl vepors, equatioh of state of reactor materials
at high pressures and temperatures, a modified equation of state
for hydrodynamic calculations In the AX-I numerical program,
propertles of refractory ceramics at extremely high temperatures
(UC liquid expanslon), modification of the high temperature W
filament furnace, fallure pressures of thick-walled doubly-reln-
forced concrete cells, maximum permissible body burdens of

‘Pu 18otopes and resiilting release criterla, fast reactor meltdown

accident analysls ¢ode, PREAX; experimental physics techhlques
and facilitles Including a low geome!r¥ o countlng chamber, abso-
lute determination of flgslon rates In #3%U and 23U and capture

. ratcs 1n 2y by radlochemical techniques, preclslon figslon rate

—_——

measnuremcents by fisslon track counting, solld-state Comptonh
spectrometer for measurement of reactor y spectra, feedback
stabllization of nuc)ear countltig channels, sighal splitting into
fast and slow channels, deslgn and constructlon of an Improved
Mn bath counting svstem, low flux measurement of 335U eplcad-
mlum capture-to-flgslon ratlo, reactor response to an osclilating
heutroh source, ncutroh fluxes required for activating probe
materlals, a code to permit fission product decay correctlons
wlithoyt the use of a reference foll, determination of the k-con-

: stant for the Dy substitution method, addittonal calculations of

the activation of spheres In a honlsotroplc neutron flux, use of

- a small digital gomputer fn data analysls and control of critical

facllities, a Ge(LI) detector system for the measurement of y-
rays followlng Inelastic neutron scattering, a multi-angle fast
neutroh time-of-flight system, multipie ahgle detector apparatus
for heutron elastlo scattering and polarisation measurements,
multiple gcattering correction, automated computed control of

a fast heutroh laboratory; reactor computation methods and theory
Including the Argonne Reactor Computation (ARC) system, the

- ARC system glossary, the Mulllgroup Constants Code (MC?),
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modificallon of THERMOS to generate 'transfer cross sections,
generatlon of multigroup cross sectlons using a coupled MC2—
THERMOS code, varlatlon of thermal cross sectlons with buckling
in conslsient Pl and Bl calculatlons. development of a code to
study fucl managemcnt, AMC—A Monte Carlo code. development
and analyslis of Monte Carlo methods, quaslstatic treatment of
spacc depcndent reactor translents, space dependent kinetie cal-
culations using the WIGLE code, reactor systems analysls and
hybrid computers, computation of the coupled error function by
oontinued fractlons, treatment of source discontlnultles 1n the
solutlon of the diffuslon equatlon, revision of the bulk shlelding
code MAC for tho CDC-3600 computer, codes for analysis of
elastic scattering angular dtstributlons, multilevel cross sections’
for a fisslonable isotope, the effect of interference on the reso-
nance Inlegral mixtures of Th and U, the effect of randomhess
oh group cross sectlons, the chemlcal binding effects on the
resonance line shapes of 2¥U 1 a UO, lattice, equlvalence be-
twcen homogenheous ahd heterogeneous resonance integrals in
cylindrical geometry, effect of the fluctuations In colllelon den-
slly on faat reactor Doppler effect calculations, an spproximaie
calculation of space dependent flux using a varlational principle,
neuirsn-wave analysis: miscellaneous Including energy spectrum
of Inat cosmic-ray nenirnng near sea level, a CO, system for
direct conversion of nuciear energy to coherent laser Itght, the-
ury of pfasma osclllations— generaifon of thermionic RF energy -
and interactlons with DC. circnlating shield reactor for apace
power, and Improvised shutter deslgn for the JANUS reactar.

A total of 609 refercnces 1s lisled thronghaut the report. (M.L.S,)
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4mt-mwvm)mmuwmmnmanm-
terly Progress Report, January-March 1967. Astley, E. K.
(Battelle-Northwest, Richland, Wash, Paciflc Northwest Lab.).
Apr. 1967. Contract AT (45-1)-1830. 202p. Dep. CFSTt,
FAST FLUX TEST FACILITY — experiment facllities for, de-
8lgn of; designs for, evaluatlon: of varlous; reactor corc con-
figuration for, evaluatlon of split wedge and conlcal; electri-
- cal supply systems for, schematics for external; heat removal
systems for, process deslgn conditlons and construction costs
for; computer simulations of, digital and analog; coolant cir-
culatlon in, analog simulatlon of natural; structural materials
for, radlatioh cffeets, on; materials properties handbuok for
HElA'I‘ TIRANSFER—hen! removal systems for FFTF, evalua-
tlono
LOOPS—deslign of closcd test, layout studies for
REACTOR FUEI. ELEMENTS —remote handlipg of FFTF,
evaluatlon of gas-cooling system for; examlnation facililies
for, deslgn of FFTF; thermai analyslis of coolunt flow block-
age It FFTF; cladding for FTR, radlation effccts on
REACTOR EXPERIMENTAL FACILITI ES —design parameters
for FFTF; heat transfer analyses for FFTF rabbit capsules
FAST TEST REACTOR— core for, parametric studics on;
cooling systems for, anulysis of; tube materlals for, stress
analysls for; core for, hot chunnel factor detcrmination for;
corc for, radlotsotope transport rate In driver
REACTOR CONTROL SYSTEMS —design for FFTF
REACTOR FUELS—Tradlatioh testing of FFTF; neutron flux
and jwwer praking factors in FFTF, parametric analyses of;
burnup c¢ffeets on FPTF, safety analysis for; ciadding for -
fast, analysis of -
NI UTHONS —flux distributions tn I''TF, evaluation of postu-
fatuet ctfects of skewod
THIIMOCOUPL.1'S —time response of ungrounded, analysis of
REACTOR SAFETY —sgcram requirements for single channel
fuel me ttchown : :
REACTOIt MODERATDItS — effects on FFTF neutron physics
paramcters of beryllium oxlde
URANIUM ISOTOPES U-238 — Doppier coefficlents for, cffects
of crystaifine hinding on
REACTIVITY — worths of control rods for FFTF, two-
dimmenstenal trimsgat models for calculation of
REACTOH CONTHOL ELEMENTS— reactlvity worths of FFTF,
two -dimsciesimial transjort models for calculation of
SHIELDING ~ videulattuns for PTF

(NAA-SR-12175) AEC UNCLASS|FIED PROGRAMS.
Quarterly Technical Progress Report, July-September 1966.
(Atomtcs International, Canoga Park, Calif.). -Nov. 25, 1966,
Contract AT(11-1)-Gen=8, 173p. Dep. mn. CFST1$3.00 cy,
$0.65 mn,

Developments arc reported for studics on: stability and proper-
ties of cladding and struclural alloys In a high temperature, liquid
metal, fast ncutron environment; hoiling studics for sodium rcactor

* safety; fast spectrum Doppler mcasurcements; Na component devel-

opment; sodtum rcaetor cxperiment operatfon; Piqua development;
reactor physles; reactor fuels and materials; high temperature
reactor fucls ahd materials; Na chemistry; reactor safety; fisston
product and contamination control; characterization of Na fires
and ftsston product releaseg high temperature and radtation chem-
tstry; eleetronic structure of metals and alloys; and radtation
damage In crystalliné solids. (P.C.H.)
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40564 (NAA-SR-12395) AEC UNCLASSIFIED PROGRAMS
QUARTERLY TECHNICAL PROGRESS REPORT, JANUARY-
MARCH 1967, (Atomlcs Internatlonal, Canoga Park, Callf.),
May 31, 1967, Contract AT(04-3)-701, 184p. Dep. CFSTI,
Developments are reported for studies on: cross sectlon anal-
ysls; Integral reactor-physics experiments; basic-theory Improve-
ment; fast spectrum Doppler measurements; bolling studics for
sodium reactor safety; measurement of Doppler coefficlents;
reactor dynamlcs slmulator development; flsslon product con- .
tamination control; characterlzatlon of Na fires and fission prod-
uct release: flssioh effects In metal fuels; Sodium Reactor Exper-
.lment operation; refractory moderator materials; FBR fuel
development, fuel cladding, and structural materials; coolant
chemistry; materlals management; mechanical properties; dy-
namlc loop testing; modes of fallure and He degradation; baslc
propertics of UC type fuels; N4 chemlstry; HNPF retirement; .
PNPF fuel elcments; high temperature chemistry; radlation
chemistry; electronic structure of metals and al[oy_n-. radiation
damage In ctystalline sollds; and radlatlon chemistry of chromo-
somes. (P.C.H.) s : -

231 (HINWL-340) - REACTOR PIlYSICS DEPARTMENT
TECINICAL ACTIVITIES QUARTERLY REPORT;, JULY-SED-
TEMBER 1966, (l3attellc-Northwest, RRichlund, Wash, Paciflc
Northwest Lab.). Oct, 15, 1966, Contract AT(45-1)-1830, 72p.,
CFSTI $3,00 ¢y, $0.65 mn, . )

. A rccent ruvisicn In HRG (tHanford Revised Gam), a hgutron
alowing down codo, modifies the calculation of the elfectlve rego-
nance Integral of Indlvidual resonance by using'for normalization
an approximation to the flux used In the resonance Integral calcu-
fatlon Itself rather than a 1/E flux. A calculation study of ther-
mallzation within a slmple cell has been madu using the RBU
Monte Carlo, THERMOS. and Program S-XIII codes. A comparl-
son of the results rhiows the RBU Monte Carlo thermalization
routtne 18 formulated correctly and free from detectable numerl~
cal error. Experiments have beén congducted in the PRCF using

2 wt & PuO,— UG, fuel In HyO, These experiments are directed
towards determining the physlics properties of Pu-fueled H,O
moderated reactor systems. Results are given for a two-zone
critical experiment. Also given are results of measurcments In

a slngle-zone loading of fuel which conhtalns 24 wt % 20°Pu. A
calculattonal study of therrhallzation In PuO,~UO, fueled H,0
moderated lattices has been performecd. The purpose of the atudy °
18 to determine whether errors are Incurred In making assump-
tlons pertalning to scattering procosses, boundary conditlons. and
the source of thermal neutrons. Measurements have been made

in the PCTR with a mlxed {attice «f Pu—Al fuel and thoria targets
lo alternating colls. New techhiques were developed to adapt the
PCTR type of measurement to this lattico array of supercells.
The resulits Include values of k,, for the array with and without
water coolant gurrounding the fuel and argels. Neutron actlva-~
tion.of gold foils In the thermal column of the PCTR have been
made to measure the relatlve neutron flux Intensitles for varlous
thermal column conditions. The addition of a pelyethylene reflec-"
tor to the graphite stack was found to Improve the thermal neu-
tron Intenalty and to reduce the fast neutron component of the
total flux. The presence of a small cavity In the center of the
thermal column did not appreciably reduce the neutron flux gra-
dlent In the standard foll Irradiation position. Neutronics calcu-
lutlons were performed for dn 800 liter, PuO,~UQO, FTR *’refer-
ence’’ core. Princlpal physlcs statistics and kinetics parameters
wére determlned. To asgesa lhe accuracy of the present cross-
sectlon set In‘uae for design caloulationa, numcrous critlonl
asgembly resuits have been analyzod. In general, the computed
flugilu fuel flsslon ratios are In reasonable agreement with ex~
perinwunt, whereas the computed 38U/33U figsion rutios are
cohslstently higher than uxperimental values. A new group cross+
scctlon **collapsing algorithm’® has Leon devised which makea '
uae of a pgeudo ubsorptlun cross scctlon In cach coarse group.
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The use of such **perturbutlon’’ cross soctions 1s much more
accurate for computing moderator roactivity coefficlents than
gorresponding models using flux weighted sections. Thu removal-
diffusion code MAC hus beon usod te compare four Jdiffirent axial
shleld arrungements for the I*TR. Enerygy and spatlul dhstributions
of buth neutron and gaihniu tluxes huve been ohtnined. Baoslc shteld-
ing requirements for a number of FTR fuel processing and hun
dling fucllitles have Leen speelfied. Suberitical meutron mticraction
experimenta were performed with hure and Plexlglus reflected ur-
rays of bottles contalning aqueous solutlon of 23U, Thc critical
numbers of buttlcs In arrays were determined for varlous spinc-
Ings. In addition, the effects of Internal moderation brought about
by positioning Luclte sheet In various thickneasos butwcen the
bottles comprising several arrays wcre atudled. The concentra-
tioh of U In the experiments was 330 g 233U/1ltur. The experi-
ments provide dita for nucleur safety guidance In handling,
atorage, and shipment of the muterial and fur chceeking interac-
tlon calculations. A serles of gritlcultty experliments were begun,
usling a vessel of unlque deslgn, for determining bure and reflected
critical thicknesscs of plutunium solution in slab geometry. The
glab vessel .was designed to permit ndjustment of its thickness
over thu range 3 to 9 in. Critienlity expuciments were performed,
bare und water reflucted, 1n the thichuess rango 1.5 lo 6.5 in. with
Pu(NO,) solution contninlng ~58 g 1'u/liter with an acli molurity

,of 2.3, Infinite slab thicknessus nru ustimuated from the mensuro-

ment duta, To permit stydylng the fundimehtul bebavia® of neu-
trons In Pu-fueled systems. critleul aggiroarh, jalscd nentron
source and foll achivatlon meusuromenls wuru nmto an threo
PuO,-pulyatyrone-fueled asscmblies. (suth)

-

30103~ (BNWL—400) REACTOR PHYSICS DEPARTMENT
TECHNICAL ACTIVITIES QUARTERLY REPORT, OCTOBER,
NOVEMBER, DECEMBER 1966. (Battelle- Northwest, Richland,
Wash, Paclfic Northwest Lab.), Apr, 15,1967, Contract
AT(45-1)-1830, 66p. Dep. CFSTI.

Thermallzatlon theory Integral formulation s presented; single
particle wave functions describing low energy elastic scattering
by target nuclel of He and O are described. A computer program,
BROAD, for direct calculatlon of temperature dependent cross
sectlons has been written. Modlificatlons were made to UNICORN,
HRG, TEMPEST, ZODIAC 2, ZODIAC 3, and ZODfAC F. The .
computer-¢ode OP has been written for shlelding studles. CONVRT
has been written to convert foll actlvation data from paper tapg to
digital computer language. Reactivity coeffic ients are prescnted -
for a Pu fuclod light water reactor. A diserfttlon of the gamma
facllity uscd to acquirc data from Irradlated fucl elomenta I
glven. The davelopment of tho reactlvily technlque for determina-
tion of effective "It concentration In samples of borated D,0 1s
degeribed, The results of critleal experiments In the PRCF are
glven, Resulta from an cxtenslve set of reactlvity measurements
of ncutron absorbing rods In PuO, -~ UO, ~I1,0 lattlccs aro sumi -
marlzed, The worth of tho HTLTR control rods are glven. Com-
parisons of unzoned and two-zoned concepte for tho FTR are

* detailed. Crystalline binding offects on tho FTR Doppler coeffl-

tlent are discussed, FTR fuel heterogonelty effects are examined.
Fast rcactor Investigations for the FTR are prosented, Reactlvity
measurement tochniques using pulsed noutrons are dlscuased,

Analyses of critical experiments In hydrogenous mcdla are glven.
Crystal spectroineter studies of stomlc and molecular motiona of
water at 268°K and 299°K are presented, Cross sactlon data for
slow neutron Inelastic scattering in HyO and D,O are presented,
(M.L.S.)
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44830 (GA-7396) HTGR BASE PROGRAM, - Qusrterly -
Progress Report for the Perlod Ending August 31, 1966, (Gen-
eral Dynamics Corp,, Sah Dlego, Callf. General Atomic Dlv,),
Nov. 15, 1966, Contract AT(04-3)-167, 58p. Dep. CFSTI,

PRESSURE VESSELS—tesling of high temperature gas cooled

" reaclor prestressed concrete '

REACTORS, GAS-COOLED — pressure vesscls for high tem-
perature, development of prestrcased concrete; fuel elements
for high temperature, design effects on reprocessing of; ki-
netics computer codes for high temperature, development of
space-lime; fuel cjycle for high temperaturc, economics of -

GAMMA RADIATION — hulldup In heterogeneous media of, cal-
culation of; flux calcutations using transport theory, cffccts of
quadrature oh .

IN-PILE LOOPS—fuel clement irradiated th GAIL, postirradl-
Ated testing of . '

RFACTOR FUELS—radiation effects on coatcd particle, tabu-
lation of GAIL IV; cycle cconomlcs for high temperature gas-
conted; coatings for, development of barrier; diluent particles
In. chemtstry sludtes of; Lrradiation of coated particle, re-
sults of

URANKM ISOTOPES 1'-2138 ~renanance ahisorption as a func-
tion «f tatiire parameters, satentation of

FISSION PRADECTS — deposttiany on stalaless steel speelmen
from AL 1V Inel element; depasittan tn atatnless sleel plpe
downstream from CAlL Ftt- 5 fuct ctement; reicaae from
berviiia inel enmpact «of sleady -atate pagecna

Fil T4 ft$ - radinchemlcal ahatyaes nf G&IL 1V maln loop, re-
sults «f

REAt'TOR FUE I, ELEMENTS -——reproceasing of high tempera-

* ture gan-coaled, efferts of fuef clement dealgn on; reprocens-
ing of high temperature gas-cooled, economics of

COAT'INGS —behavior of silicon curblde reactor fuel, cticets of
strngly torroslve atmosphere on; lisston produdt relvase
frem barrler

NEUTRON CROSS SECTIONS — evaluation nf uranium ¥:

PLUTtINI DM —diffusion studics on

GRADITE —radlallon effects at high temperatur e o thia -
mil exnanmvitles of isotraple and anlsotrome (M.1.50

40674 (GEAP-5294) ANALYSIS OF THE SEFOR MUCKUP
CRITICAL EXPERIMENTS IN ZPR-3,
S. L. . (General Electric Co., Sunnyvale. Calif. Advanced Prod-
ucts Operation), Mar, 1967. Contract AT (04-3)-540. S4p.
Dep. CFSTI, . '

For Southwest Atomlic Energy Assoclates.

A stries of critical expertments were perfurmed un a mocku‘p

Reynolds. A, B.; Stewart,

of SEFOR at ZPR-3. Analyses of thesc experiments nhd the appil-
catioh of the results to the SEFOR deslgn are discussed Critical

mass values were determined for -, 2-, and 3-seginent SEFOR
fuel deslgns to help estahlish the Pu atom fraction In thu SEFOR
fugl. Reactivity effccts of axial fuel expansion were mcasured

which lctl to seleetion of the 2-segnient deslgn for SEFOR. Mea-

surements of the reactivity worth of the radlal reflictor estib-
lished the adequacy of the SEFOR reticetor contral system. The
Doppler coefficient was ineasured The calculntid 28U toppler
coefficicnt was in agreement with the experlment; the mcasured

2Py contribution to the SEFOR Doppler coefficient was near zero.
It was demonstrated that the SEFOR Doppler is signlficantly wmore
negative than the vonservullve value assumed for safeguards anal-
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32734
(Argonne National Lab,, fil.).

(ANL-7310, pp 137-248) FAST REACTOR PHYSICS,

URANIUM ISOTOPES U-238 —pneutron cross sections for, cal-
culated effects of reactor environment on absorption; flsslon
denslitles in, sodlum votd effects oh absolute; heutron capture
densities In, sodlum void effects on absolute; reactlvity mea-
surements in ZPR-9 assemblles 11 and 12; reactivity warth
determination in ZPR-3

NEUTRON CROSS SECTIONS— calculatlon of uranlum-238 ab-
sorptton, effects of reactor environment on

CRITICAL ASSEMBLIES —reactlvity effects of uranium-238 on
fast, comparison of measured and calculated; reactivity
worths and expanslon effects In fast ZPR-6, measurement of;
heutron flux spectra in ZPR-6 and ZPR:9, comparison of real
and adjoint; Doppler effect measurements in ZPR-6 and
ZPR-9; reactor dimensions and material composltions of fast
ZPR-9 assemblles 12-17; Doppler reactlvity measurements
in fast ZPR-9 assemblles 13-17; critical mass determination
for large uranlum carbide fast ZPR-6; fuel loading patterns
for uranium carblde fast ZPR-6; core for fast ZPR-6, heter-
ogeneity eifects on; fuel loading in uranlum carbide fast
ZPR-6, absolute fisslon rates for bunched and unbunched
uranium-238 in; core for fast ZPR-6. sodlum void effects on
absolute flssion densities In uranium-238 and uranium-235
and capture deasity in uranjlum-238; sodium void coefficient
measurements for large uranium carbide fast ZPR-6; so-
dium vold cocfficlents for ZPR-6, effect of reactor cnviron-
ment and loading pattern on; reactivity measurements in
Jargc uranium carblide fast ZPRR-6, tcmperanture effects on;
corcs for ZPR-6 and ZPR-9, measurement of central flssion
ratlo in; core for ZPR-6, measurement of flssion neutron
denslty in; desigh parameters for ZPR-9 assemblles 11 and
12; cores fuor ZPR-6 and ZPR-9, comparison of calculated
real and adjuint fluxed at centerline of; Dopipler effcct mea-
surements in ZPR-9Y assemblics L1 and 12; cores for ZPR-6,
neutron gpectrum comparisons for zoned and homogcneous
fast; sodium void reactlvity calculations for ZPR-6, hcter-
ogencity effects on; ncutron die- away experiments in ZPR-6,
tabulatlon of results from; reactivity measurements In ZPR-6,
pulsced heutroun techniques for; neutron decay constant mea-
surements in ZPR-6. uge of pulscd neutron technlque for
prompt; reflectors for facl ZI'R-3, savings propertics of
Inconel-sodium, core for ZPR-3, symmetry effccts of em-
bedded rcflectors in blankct around; reaetlvity worth of. re-
Iation of reciprocal flux to; reaciivity worths ih ZPR-3, com-
parlsun of mcasured and calculated; plutonium flssion rates
in, calculation of

REACTIVITY — cffects of uranium-238 on fast critical assem-
blics, comparison of measured and calculated: cffects of fls-
sile material expansion in fast reactors, caleulatlonal pro-
cedure for determining: measurements in fast ZPR-9
asscmhblics 1J-17, cifeets of temperature on; measurements 1o
Z§'R-6, pulsed ncutrog techatques for; determinations for
fast cunverter reactors, cffeets of sudinm volding on

URANIUM OXIDES UO, —fucl pellots of. temperature cffects
on radial expanslon of axial constralned

URANIUM iSOTOI'ES U-235 — expansion cffects on fast ZPR-6
reacdvity; flssion ilensities in, sodium vold cffects on ahso-
lute; reactivity measurements in Zt*it-4 assemblies 11 and
12; rcactivity worth determination tn 21%1R-3

MOLYBDENt M— Dupjiler cffect measurements in ZPR-9 as-
semblles 12-17; reactivity measuremeats in Jarge uranlum

Laboratory Summary Reports...

cartilde fast ZPR-6; reactivity measurements in Zt'R-9 as-

ysls. The maximum positive reactivity caused hy loss of sodium
gemtilies i1 and 12; rgactivity worth determinatton in ZUR-3

was mensured; the measured reactivity wss small (+i¢t imd close
to the calculated value. The ratio of prompt neutron littine to
delayed heutron fraction was measured both by the pulsed neutron
technlque and by noise analysis. The values mcusured by the twa
technlques were In agreement. Flssion ratios, fisstan aml ixaim
traversces, and Pu worth dtstrtbutions were measured and are com-
pared with calculatlons. (anth)
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TUNGSTEN—reactivity measurements in large uranium carbide
fast ZPR-6; reactlvity measurements in ZPR-9 assemblles 11
and 12; Doppler effect measurements in ZPR-9 assemblles 12-17

NICKREL— Doppler effect measurements In ZPR-9 essemblles
12-17; reactivity measurements In large uranlum carbide fast
ZPR-6; reactivity measurements in ZPR-9 assemblles 11 and
12; reactlvity worth determinatlon in ZPR-3

TANTALUM—Doppler effect measurements in ZPR-9 assem-
blies 12-17; reactlvity measurements in large uranium car-
bide fast ZPR-6; reactlyity measuremeats fn ZPR-9 asgem-
blles 11 and 12; reactlvity worth determination in ZPR-3

IRON— Doppler effect measurements la ZPR-9 assemblies
12-17; reactlvity measurements in large uranjum carblde
ZPR-6; reactlvity worth determination In ZPR-3

CARBON—Doppler effect measurements In ZPR-9 assemblies
12-17; reactivity measurements In large uranlum carblde
fast ZPR-6; reactivity measurements tn ZPR-9 assemblies
11 and 12; reactivity worth determinatlon In ZPR-3

BORON— Doppler effect measurements In ZPR-9 assemblles
12-17

STAINLESS STEEL — Doppler effect measurements in ZPR-9
assemblles 12-17; reactlvity measurement In large uranium
carblde ZPR-6 on Type-304; reactlvity measurements In
ZPR-9 assemblles 11 and 12 on Type 304; reactlvity worth
determinntion in ZPR-3 of Type 304 i L. —a

ALUMINUM—Doppler effeet measurements in ZPR-9 assem-
blles 12-17; reactlvity measurements in large uranlum
carbide fast ZPR-6; reactlvity measurements in ZPR-9
assemblies 11 and 12; reactlvity worth determination in
ZPR-3

BERYLLIUM — Doppler effect measurements In ZPR-9 as-
semblles 12-17; reactlvity measurements in large uranlum
carbide fast ZPR-6; reactlvity measurements in ZPR-9 as-
semblies 11 and 12

ETHYLENE POLYMERS — Doppler effect measurements in
ZPR-9 assemblies 12-17; reactlvity measurements In'large
uranlum carblde fast ZPR-6; reactlvity measurements In
ZPR-9 assemblies 11 and 12

SODIUM— Doppler effect measurements In ZPR-9 asgemblles
12-17; reactivity measurements Ino large uranlum carbide
ZPR-6; reactilvity measurements In ZPR-9 assemblles 11
and 12; reactlvity worth determination in ZPR-3

PLUTONIUM — Doppler effect measurements In ZPR-9 as-
semblles 12-17; reactlvity measurements in large uranium
carbide ZPR-6; reactlvity measurements in ZPR-9 asgsem-
blics 11 and 12 .

URANIUM — Doppler effect measurements in ZPR-9 assem-~
blies 12-17 on enriched and depleted

BORON ISOTOPES B-10—reactlvity measurements In large
uranium carbide fast ZPR-6; reactlvity measurements In
ZPR-9 assemhblles I1 and 12; reactlvity worth determination
in ZPR-3

VANADIUM —reactlvity measurements in large uranium car-
bide fast ZPR-6; reactlvity measurements In ZPR-9 assem-
blica 11 and 12

LITHiIUM —reactlvity measurements In large uranium car-
bide fast ZPR-6; reactlvity measurements in ZPR-9 assem-
blics 11 and 12

ZIRCONIUM — reactlvity measurements In large uranlum car-
bide fast ZPR-6; reactlvity measurements in ZPR-9 asgem-
asscmblles 11 and 12

BORON CARBIDES — reactlvity measurements In large ura-
nium carbide fast ZPR-6; reactlvity measurements in ZPR-9
asscemhlles 11 and 12

NIOBSUM — reactlvity measurements In large uranium carblde
fast ZPR-6; reactlvity measuremcnts in ZPR-9 assemblles
11 and 12

CIIROMIUM —reactlvity measurements In large uranium car-
bide “1'R-8; reactlvity worth determination in ZPR-3

« URANIUM ISOTOPES U-233 — reactlvity measurements In large
uranfum carhlde ZPR-6; reactlvity measurements In ZPR-9
assemblles 11 and 12
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IRON OXIDES Fuy03 —reactivity measuremeonts 1h large ura-
nium carbihlu Zf1R-6
RHENIUM — rcactlvity measurements {n largu uranium carbide
ZPR-6
. ZIMCONIUM LIYDRIDES —reactlvity measuremcnts 1n large
uranium carhide 4I°’R-6
TITANIUM — rcactlvity measuremonta In large uranium car-
bilde ZI'R-6
HAFNIUM — rcactivity measurements in large uranlum carblde
ZPR-6 . .o —— e e
EUROPIUM—reactivity measurements in large uranlum car-
[ bide ZPR-8
1 PLUTONIUM ISOTOPES Pu-239—reactlvity worth determina-
" tlon ln ZPR-3
* PLUTONIUM ISOTOPES Pu-240—reactlvity worth determina-
tion In ZPR:S

7788 (ANL-7382) REACTOR DEVELOPMENT PROGRAM
‘PRQGRESS REPORT, SEPTEMBER 1967. {Argonns Natlonal
Lab,, fll.), Oct. 31,.1967, Contract W-31-109-eng-38. 155p,
Dep, CFSTL . o

CRITICAl. ASSEMBLIFS —Doppler effect mcasurementa in
plutontum-fucled ZPR-3; reactor fuel elements for ZPR-3,
foll-actlvation measuremctits of heterogeneity effects tn;
reactlvity measurcments In sodfum—plutonium core of 7ZPR-
3 perturbed; resonhance Interaction effccts measurements in

. ZIR-9 . .

' 9988 (ANL-7391) MHEACTOlt DEVELOPMENT PROGRAM.
Progress Report, Octaber 1967, (Argonne Natlonul Lab,, I1L).

Nov. 30. 1967. Contract W-31-109-ong-38. 1nap. Dep.
CFSTL. '

CR.[-T[CAL ASSEMBLIES —Doppler coefflcient and plutonium
systems studies in ZPR-3, summary of; use of ZPR-3 for
FFTF mockup studles; reactivity worth measurements Iln ZPR-
3, FTR .
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24925 {ANt~7127) RFACTOR DEVELOI'MENT PROGRAM
PROGRESNS RELTRT, FERRDARY 1968, (Argonnc Natlonal Lab,,
HL). Masr. 26, 1968, Caontract W-31-109-eng-38, 151p, Dep.
CFsIl,

L ] L ] L ]

CRITICAL ASSEMBLIF.S—neutrin spectrum In ZPR -3 Asgem-
hiy 5L, central, fT; ncutron spectrum In ZPR-6 Asacmbly 8

with and withcut sodium. central, fE¢: sodlum - void coefficiont

measurements In ZPR-6G Assembly 6

v

L ] L ] L ]
URANIUM ISOTGPES U-235—neutron flsslon rates In EBR-2,

{E/T: ncutron fisslon cross gection measurements from 30
to 1500 kev

1ANT-T42%)  RITACTOR DEVELOI'MENT PROGRAM,
(Argunne National Lab,, ill.).
135p, Dep. CFSTI.

30118
Progres. Reguert, March 1019,
Apr. o6, 106, Cantract W-31-109-cng-38.

CRITICAL ASSEMBLIES—reactlvity worth measurements in the
FTR Phase B mockup in ZPR-3, sddium) reactlvity measure-
ments in ZPR-3, effects of fucl compaction on; reactivity
worth measurements in 4000-1itcr oxlde core in ZPR-6; Dopp-
ler cocfficient mcasurements In uranlum oxide zoned core of
ZPR-9 fast: development and construction of ZPPR, status as
of March 1968 of; reactlvity coefficients for. effects of geom-
etry on . .

'I‘AN'I)‘ALUM—teac!lvlty worth of, measurement in ZPR-3 of,

BORON CARBIDES—reactivity worth of, measurement in
ZPR-3 of

URANIUM — reactlvity worth of, measurement in ZPR-3 of

REACTIVITY — Doppler cocfficlent of, measurement I uranlum
oxide zoned core of ZPR-9 .

PLUTONIUM ISOTOPES Pu-239 — alpha cross section for, ef-
fects on ZPR-3 reactivity of .

PLUTONIUM — reactlvity worth of, measurement In ZPR-3 of;
scparation from ruthenium, use of transplration tcchnique for;
removal from plutonlum hexafluorides, effects of prescnce of
fluorine gas on '

35422 (ANL~7445) REACTOR DEVELOPMENT PROGRAM,
Progress Report, April 1968, ' (Argonhe Natlonal Lab,, Iil,).
Junc 12, 1968, Contract W-31-109-ong-38. " 155p; Dep,
CFSTH,

Thta monthlv progress report Includes Informatlon on ERR-I1,
ZIR-3, ZPYR, LMF R, general reactor technology, and reactor
micty. For detailed Information. sec the ahnual reports from the
foliowing ANL Dlvlslons: Chemleal Englnecring, Mctallurgy, Re-
actor Enginecring, and Reactor Physlcs. 13 rcferences. (J.M.J.)
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REACTOR DEVELOPMENT PROGRAM,
Progress Report, May 1968, (Argonhne Natlonal Lab,, Iii,),

July 2, 1968, Contract W-31-109-eng-38, 148p, Dep, CFSTI.
This monthly progress report Includes information on FBWR,
LMFBR, ZPR-3. ZPR-6, ZPR-9, ZPPR, EBR-IIL, general reactor
technology, and reactor safety including TREAT operations. For

detalled Information. see the anhual reports from the following
ANL Divislons: Chenilcal Engineering, Metallurgy, Reactor Engl-
oeering, and Reactor Physlcs. 26 references. (D.C.C.)

37401  (ANL-7457)

42158 (ANL-7460) REACTOR DEVELOPMENT PROGRAM,
Progress Report, June 1968. (Argonne National Lab,, I11.).

July 29, 1968, Contract W-31-109-eng-38. 136p. Dep,
CFSTI. :
Highllghts of project actlvities are summarlzed for thc month

of Juno 1968. For detalled summaries, see the annual reports
from the following ANL dlvislons: Chemical Englneering, Mctal-
lurgy, Reactor Fngineering, and Reactor Physlcs. During June

the EBR-{l waa opcrated for 659 MWdt 1n a run with a full com-
plement of fueled experimental subassemblies and a reference

run with reflector subassemblles of stalnless steel rather than
deplcted uranium. Nearly normal production was rcsumed in the
Fuel Cycle Factlity hot line. Experiments continued with the ZPR-
3 Assembly 52, the socond core of the FTR Phasge-B critical
program. Installation of the ZPPR reactor asscmbly and assocl -

" ated cquipment was tompleted, and seal toor and contalnment

structure testing is In progress. Nuclear safety studies, includ-
Ing TREAT operations. and chemlcal separations activities are
discussed. ({.D.R.)

(ANL~7487) REACTOR DEVELOPMENT PROGRAM.
Progress Report, August 1968, (Argonne National Lab,, Ill.),
Sept. 26, 1968, Contract W-31 109-eng-38, 112p, Dep.
CFSTIL . : _

Highlights of project actlvitles are summarized for the month of
August 1968. Fucl dévclopment programs for the LMFBR are de-
scribed. Operatlons of the ZPR-3 Agsembly 51 and 52 for LMFBR
physics developmcnts during August 1968 are described. Loading
and startup programs of the ZPPR are presented. Opcrationsa for
the EBR-2 during August 1968 are descrlbed, Nuclear safety stud-
les, Including TREAT operatlons, and chemical scparation actlvi-
ties are dlscussed. (D.C.C.)
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32960  (ANL-7310, pp 31-135) . THERMAL REACTOR
PHYSICS. (Argonne Natlonal Lab,, IIL). . ’
CRITICAL ASSEMBLIES —cadmlum ratio measurements {n
htgh converslon uniform lattice, gold and Indium
GOLD —cadmium ratlos for, measurement In high conversion
uniform lattices of; cadmlum ratlos for, determination of
heutron temperature and eplthermal index from actlvation
URANIUM ISOTOPES U-235 —neutron cross sectlons for,

" cffects oh reactlvity of varlation of; cadmlum ratlos for, de-
termination of neutron temperature and epl!hermnl index
from activation. o

+ INDIUM —cadmlum ratlos for, measurement in high conversion

* uniform lattices of i :

URANIUM ISOTOPES U-238 ~neutrdn cross sectlons for, ef-
fects on rcactlvity of variation of : )

REACTIVITY —neutronh cross sectlon varlation effects on,
uranium-235 and urahlum-238; temperature effects on AARR
excess; Insertlon accldents In AARR, analysls of; translents
in AARR, summarv of renctor reannhaea to

L} L L d

EXPFRIMENTAL BOILING WATER REACTOR — polsoning for,
reactlvity worth of borlc acld; control rods for, reactlvity
worth of; tempcrature coefficlent of reactlvity for, measure-
ment of uniform; plutonlum recycle experiment in. power op-
eratloa hletory of; plutonlum fuel loading in. measurement of
capture . fo-flsslon ratlo of plutonlum-239 and plutonium-241
In:_cadmlum ratio measurements 1n. test conditions for

L ] L L ] .
NEUTRON CROSS SECTIONS—varlations In uranlum-235 and
uranlum-238, effects on reactivity of; determination.of AARR ‘
laternal thcrmal column effectlve group :

30158 (NAA-SR-12296) AEC UNCL'ASS[FIED PROGRAMS,
Quarterly Technical Progress Report, October~December 1966,
(Atomics International, Canoga Park, Calif.), Oct, 25, 1967,
Contract AT(04-3)-701, 151p, Dep., CFSTI. . c

NEUTRON CROSS SECTIONS— evaluatlon for fast reaotor
physics analysls, (E/T) :

NEUTRONS— spectra in coolant and stiuictural material of -
sodium-cooaled reactors, (E); spectra distribution’in fast re-
actors, analysis of energy and spatial, (T) .

REACTORS, FAST-—reactivity variations in, Doppler measure-
ments on : .

REACTORS, LIQUID METAL COOLED—stablllty of sodium-
cooled, effect of bolling and two-phase flow on, (E/T); cooling
system of, behavior of flssioh products released in sodium,
(E); coolant fires in, energy and flssloh proguct release In
sodium, (E/T) . . )

REACTOR SAFETY — ¢oolant bolling and two-phase flow bn
sodium-cooled reactors, (E/T); flsslon product behavior in

. cooling system of sodium-~conled reactors, {E); covlant fireg
in sodlum-cooled reactors, energy and flsslofl product releasg
1o, (E/T) ‘s : : .

REACTIVITY — Doppler coefficient of, method/for dotermina-
tlon of, (E/T) : .
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273% (AI-AEC~+12638) ,AEC UNCLASSIFIED PROGRAMS,
Quarterly Technical Progress Report, October-December 1967,
(Atomlics Internativnal, Canoga Park, Callf,), Contract AT(04-
| 3)-701, 209p. Dep, CFSTI, -
NEUTRON CROSS BECTIONS —SCORE evaluation ayatem
for, descrlption of . .
THORIUM ISOTOPES Th-232—neutron cross scctlon for,
use of optlcal model for evaluatlonof = . '

URAN]IUM ISOTOPES U-238—neutron cross sectlen for, use of, '
optical model for evaluation of; reactivity worth measure-
ments in fast spectrum reactor

REACTORS, FAST—core for, temperature coefficlent of tho-
rlum metal

, THORIUM —reactivity worth measurements in fast spectrum

0 reactor i

PLUTONIUM —Doppler effect of, effects of {sotoplc composition
‘on ' g

REACTIVITY —worth measurements of thorium and uranlum-
238 in fast spectrum reactor; temperature coefficlett of, ef-
fects of plutonium lsotoplc content on; worth measurement of
uranlum-235, effects of mass an .

32740 (RAW-3647-7) PHYSICS VERIFICATION, 'ROGRAM,
(I'Al(f 11.  Flnal Report, Baldwin, M, N,; Clark, RR. H,; Rogers,
J, E. (Babcock and Wllcox Co,, Lynchburg, Va, Research and

Development Div.), Apr, 1968, Contract AT(30-1)-3647,
+123p, Dep. CFSTI.

CRITICAL. ASSEMBLIES— descriptlon of B & W Critical Exper-
tineot Laboratory uranium oxlde (UO,)-fueled water - moderated
multl. rod

CRITICAL STUDIES— reactlvity measurements for aluminum-
clad uranlum oxlde (UO,) multl-rod water-moderated. analy-
sis of :

REACTOR FUEL ELEMENTS— assemblies of aluminum-clad

. uranlum oxide (UO,), criticallty of multl.-rod circular

' RADIATION DETECTORS, PROPORTIONAL — callbration of
B & W Critlcal Experiment Laboratory multi-rod critical
asscinbly, degcription of .

RADIATION DETECTONS, FISSION CHAMBER, RADIATION
DETECTORS, IONIZATION CIHAMBER— callbratlon of
B & W Critical Experlment Laboratory multl-rod critical
agsembly, description of

NEUTRONS— radlation measurement of, effecta of concrete
shielding thickness on B & W Critical Experiment Lahoratory
multl-rod critical assembly

REACTIVITY — measurement of alumlnum-clad uranlum oxlde
(UOy multl-rod water-moderated critical assembly. analysis
of

RADIATION DETECTORS. ACTIVATION— measurement of
neutron flux distribution in aluminum-clad uranlum oxide
(UO,) multi-rod water- moderated critical assembly. analysls .

+ of: design of rhodlum wire, description of: performance of
rhodlum wire, description of: callbration of a)Jumihum —
dysproaium wire, description of: perfermance of aluminum -~
dysproslum wire. description of

RHODIUM — use for heutron flux messurement. description of

| ALUMINUM ALLOYS AND SYSTEMS— Al- Dy, use for neutron
flux measurement, description of; Al- Cd-In, control rod
reactlvity worth measurements for, description of

‘REACTOR CONTROL ELEMENTS—resctivity worth of
'glumlnum—cadmlum—lndlum. measurement of (D.C.C,)
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4090 (EURFNR-395) COMPARISON OF MEASUREMIINTS
IN SNEAK-1 AND ZPR 111-41. Barleoun, L.; Buchme, R.; Boehnel,
K.: (und others) (Kernforschungszentrum, Knrisruhe (West Ger-
many)). Oct, 1967.. 34p. (EUR-3670¢; Ki K (26; CONF- ¢
671043-2). Dep. CFSTI,. '

Work performed under United States-Euratom Fast iteactor
Exchange Progtam.

From Symposium on Fast Reactor Phystcs und Related Safety
Problems, Karisruhe, Germany. '

Duta for critical muss measurements, prompt neutroh decay
constants, flux proftles, und fission ratios are presented and
compared for the SNEAK-1 and the ZPR flI-41 rcactors. (D.C.C.)

12085 (BNWL—472, pp 3,1-33) THERMAL REACTORS,
(Bgttelle-Northwest, Richland, Wash, Pacifio Northwest Lab.},
Moasurementa to obtaln adjoint weighted excuss neutrop pro-
ductioh crous sections were completed for four lattices of PuO,—
U0, fuel 1n graphlte moderator. The measuremonts wure mude
1o the 1thysical Constants Teat Ruaetor (PCTiR), and a value of
the infinne nedtum neutron multtpileatton factor th ) waa otitained
for one Lmtice using the traditional PCTR null reactivity technique,
Thts valuv of k. was compared with the corrospondtng valus ob-
tataed from mcasurements for the salau latttce. Analysis of the
CAF-Phoenix water reflécted core with 17 energy groups ylelded .
a calculated reaetivity within 1% of experiment ustng diffusion
- theory and 3% uBing transport theory. Pre-experiment calculations
oh the PRCF - Phoenix ‘core revealed that k dropped as more core-
reflector Interface detail was added. Final eritical loading esti-
mates aere less than 9% low. Placement of flux suppressors for
the MTR- Phoehix core was Investigated to avoid having the far-
out flux increases outwelgh the close-In flux dccreases, A full-
core bunked-shim critical loadtng was achicved in the PRCF-
Phoenix fuel experlment, with the shims 65% withdrawn. Power
distribution measurements in the shimnied core have shown the
expuected power peaking in the fuel followers just beiow thu bottom
of the coru. Compilations have bcen issucd of the burnup data
obtained by destructlve analyets of Al-1.8 wt % Pu aund Al-2.6 Wt %
Pu fucls which were Irradiated In PRTR.  Analysis of the burnup
data from the Aluminum ~ Plutonium fuelg irradtated in PRTR
was completed. The isotopic concentration data were proccseed
using multivartable regression analysis to obtain a unique sct of
crosg gection ratiogs. An empirical formula -was derived for use
in fitting critical mass data from cylindrical arrays of rods,
moderated with H,O, The formula provtdes a method of uccurate
interpolation to obtain the fuel-to-moderator ratio for minimum
critical mass. Relatlve rod power measurements were made In’
PRTR to determine the power match between fucl rods in elements
in the Batch Core and fuel rods in several possible test conflgura-
tions in the Fuel Element Rupture Test Faclllty (FERTF). The
relative rod powers were determined by gamma gcanning. The
reactlvity changes associated with loss of coolant from the PRCF*
were also measured for several fuel compositions and test gon-
figurations, A theory-experiment correlation study of ratios of
effcctive cross sectlons was performed, A result of the study s |
that the calculated ratlos agree best with the experimental ratios
using the Leonard normalization for the 3¥Py and #'Pu thermal
cross scctlang. Calculations of the photoneutron production In
D,0 modc ated reactor systems fuelcd with 19-rod clusters of
Al = Pu, UO;~ PuO,, and UC were made. A calcuiutional study was
made comparing values of the Dancoff correctlon obtalned via *
vartous methods. The corresponding effect of resonance tntegrals
and reactivity were also determined, Calculationsg were made of
power peaking factors In H,O moderated loadings of UO,-2 wt %
PuO, fuel. The calculated values agree with measured values to
within +5%. Caleulations were performed to help predict erlttcal
masses and various lattice parameters for H,O moderated lattices
contatning UO,-4 wt % PuO, fuel rods. The study was made assum-
Ing two typcs of fuel differing in 9Py content. (auth)
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12086 {BNWL~472, pp 4,1-43) FAST REACTORS. (Bat-
telle-Northwest, Richland, Wash, Puaclific Northwest Lub,),

A survey was performed to investlgute the effect of BeO on FTR
neutronles. Items considered Included the sodlum coefflelent,
Doppler coefficlent, critical masa, and flux spectrum dependetce
oh BeO volume fractlons.' A detalled analysls of FTR control rod
configurations was carried out. A varicty of representative rod
patterns were examined and thelr.reactlvity worth determined.
The effects of fuel failure and fuel relocation (slumping) in the .
FTR are belng re-examined. A serles of kinetlcs calculations
were performed for a range of reactivity ramps and shutdown
coefficlents. The possible utllization of fuel-rod plugs to minimlze
the effects of fuel slumping was also constdered. To check calcula-
ttonal technlques uged in FTR design, analysfs of the sodlum void
experiments performed oh the SEFOR mockup In ZRP-1Jf was
undertaken, A falrly detailed analysls of lhe Doppler coefficient
meagurements in the same assembly g also being carried out.
Incorporatlon of crystalline btnding effcets in the analysls caused
the Doppler coctficient to diverge from the 1/T dependence In”
qualitative agrcement with ths experimental results, The two-
dimensional purturbatlons code, 2-D PERT, ig not oporatlonal.
Thia code wiil be used for drivor fucl dnd teet managemunt studles.
The Phase-A critical experimenta in ZPR-1II were completed,
und analysis of the expertments was starled, Thu attenn-tion
characteristics of a numher of alternatu shiehl arrangemenas

- were'compared aralyticuily to provide a basis fur the concoptual

design of thu 7R, Estimatos of gamma intenetty it sclected
locutions within two diffurunt ¢losud luop cell concepts woru ulso
mude. (auth) : '
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14251 (BNWL~534) ItEACTOR PHYSICS DEPARTMENT
TECHNICAL ACTIVITIES, Quarterly Report, April~June 1967,
(Battelle-Norihwest, Richland, Wash, Pacific Northwest Lab,),
Jan. 1968, Contract AT(45-1)-1830, 84p, Dep, CFSTI,

NEUTRON CROSS SECTIONS — analysis of. use of optical model
for thcoretical .

COMPUTFR I'ROGRAMS —description of fast reactor FCC-IV: |

RFAUCTOR FUEL ELEMFNTS — reactivity worth of PRR'IR, mea-
sureinent of: power distrilutlons in Phoenlx, measurement 1n
PRCF of: ncutron muitiplication foctors for Phoenix, com- °
parison’ of experimental and calculated values for; Doppler
cocfficlents for FTR, effects on fucl temperaturc of varlations
of . .

PLUTONIUM RIICYCLFE TEST REACTOR — neutron fluxes in,
ratlos of axial peak -to-average; fucl element recycle test
fucility for, measurement of fuel element reactivity worths in

BORON —reactlvity worth of, PRTR hatch core measurement
of . .

RFACTORS — lattice parameters for uranium dioxide 19-
clnster, analyais using RBV Montc Carlo code for; fucl lattices
for. temperature cocfficient calculatlons for uranlum-233 oxlde
(UO,) - thorium-232 oxide .

PLUTONIUM RECYCLE CRITICAL FACILITY — reactivity
worth measurements of Phoenix core In

HIGH-TEMPERATURE LATTICE TEST REACTOR — Doppler -
coefficlent meagurcments for, procedures for

FAST TEST REACTOR — physlics characterlstics of, analysts
of split-conc; control rods for, reactlvity worth of safety;
accldent conditions in, fuel plnh center-line temperatures un-
der; control rods for, calculations of re-activity worths of;
components for, heat generation rates and neutron damage
rates In :

REACTOR SAFETY — FTR fuel plf) centerline teniperature un-
der accldent conditlons .

CRITICAL ASSEMBLIES — Doppler coefflclents for ZPR-3,
comparlson of measured and calculated values for; neutron |
fission rates In ZPR-3, uranlum-238 and plutohium-239;
neutron spectral measurements in ZPR-3 and ZPR-6,

URANIUM ISOTQPES U-238 —necutron flsslon rates In ZPR-3

PLUTONIUM ISOTOPES Pu-239 — neutron fission rates in
ZPR-3 :

REACTOR CONTROL ELEMENTS —reactivity wor!\ calcula-
tlons for FTR *

URANYI, NITRATE —critical uranium-235 enrichment for so-
lutions of, determination cf uranium .

REACTIVITY — worth of uranyl nitrate as functioh of Uranlum-
235 enrichment determination of maximum excess

PHYSICAL CONSTANTS TEST REACTOR 4 reactivity worth
measurements In, determination of critlical uranlum-235 en-
richment for uranyl nitrate, using’ .

NEUTRONS — monochromatization of, use of multiple Bragg '
reflection for high-resgolution '

CItARGED PARTICLES — relativistlc motlon of. description of
ramputer program for calculating and plotting clght-
l!“mcnalonal phsse-apace electromagnetic plane wave-driven

M L.8.)
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, 20779 (BNWL—624, pp 3,1-159) REACTOR PHYSICS,
(Battelle-Northwest, Richland, Wash, Pscific Northwest Lsb.).
Experiments wero conductad In the Critical Approach Facllity
and tho Plutohlum Recycla Crlilcal Faclllty to Investigatc the 'de-
tailed phyalcs properties of plutonium-fueled renctor systcma,
Mcasurcments have been mardo using UO;—2 wt ¥ 1tun), rods In
H,0 moderator. Experiments wcre conducted at latiice spacings
covoring the range of moderator to PuO, ~ U0, vulume ratios of
0.61 to 9.7 and lhe plutorilum conla{ned elther &, 14 or 24% #'Pu,
Tho results included critical masscs, bucklings. finx and power
distributions, reactlvity coefficionts. kinctic paramecters, and
control rod worths. The PCTII 1s being used for evaluating the
offect on rcaetlvity of finite I'uO, particles In UO, and for obtain-
ing additlonal dats on water lattices hot obtainhahle from other fa-
ciiitics which are required for further cvaluation of analysis meth-
ods. The Initlal rcsulls of the PuO, particle slze experiments
Indlcato that the reactlvity decreascs 8s.the slze 18 increased
from 100 u to 350 u for the fuel composition used (2.0 wt % PuO,,
8.05 wt % 24%pu). The design of the first experiment In the water
tank 18 completo and wlill contain PuO,~ UO, fuel on a 1.0 in. Iat-
tice pltch. A large scale burnup experiment has been Initiated

- In the DyO-moderated Plutonium Recycle Test Reactor using 19-
. rod clusters of U0;~2 wt % PuO, rods: The first phase of the

experiment has been completed and conslsted of an extenslve
set of tcsts at zero power during the initial loading of the core.
A serles of power tests designed primarlly to verify predicted
operatlonal characteristics of the reactor were conducted wh'en
the loadlhg was completed. An Irradiation experlment was con-
ducted In the Experimental Bolling Water Reactor at Argonne
Natlonal Laboratory. This experiment s part of the jolat ANL-PNL °
program to demonstrate the utllization of plutodlum in & boiling .
H,0 power reactor and to obtain useful physics Informatlon on the
behavtor of a plutonlum fuel in such a reactor system. At three
stagea of burnup a serles of rods were rsmoved from the plutonium
zohe for nondestructlve and destructive analysis. The serles of
rods conlalned Al -Pu, natural UO,;, and UO,—PuO, fuels. In addl-
tlon, the fuels which contained plutonlum differed in their 2°Pu
concentratioh, Some of the rods are selected from positions in the
core 80 that the spattal distributlon of burnup can be obtained from
the nondestructive and destructlve analysis. Fuel rods removed
from selected locations In the EBWR and from past and preaent ex-

_ periments in the PRTR are both nondestructively and destructively

analyzed to obtaln fisslon and fuel concentration and isotopic com-
position. From these dafa effectlve cross scctlon ratlos are
derlved for us: 1o evaluating burnup analysls methods. New tech-
nlques for thlg purpose using multl-parameter, non-linear regres-

* sion methods have been developed and applled to data from four
gets of Irradlated Al—-Pu samples. The PNL Gamma Scanner has
becn improved and contlhues to be used for the nondestructive
.analysls. Information on the physics characteristics of pressurized
water power reactor systems which were obtained during the Sax-
ton plutonlum program ls compared to results obtained with zero,
one, and two-dimenslonal diffuslon thecory methods. The conclusion
reachod 1s that p one-dimensional cylindrical model of the resctor
geems adequate from the standpoint of reactlvity calculatlons for
single zone lattices. Analytical survey studles have been performed
to provide Information on the physics characteristics for various

. reactor systems of Interest, It la shown that the U0, -4 wt %
Pu0, - H,0 cores which were studled would be undermoderated and
that the characteristic parameters sich as n, f, and p play an im-
portant role In the physics behavior of thesé cores. A survey study
was conducted to determine the approximate magnitude of various
reactivity cocfficients for UO,—PuO, fueled light wster reactors.
Chrlculations wero also petformed to determine the reactor charac-
terlattes of tharfum loadinga in DyO moderater. The feaaibility of
the 1ivsrtum foadlag in the PRTR waa determined cither as a batch
core or an 8 driver region for a Uty - Puty core, The physics
chiaraetertatte s of metallic fuel aml of ceramic fucla were invest]-
gated alang w ith the varlation in vnd size In thorlum enrichment.

Slaw neutron inclastle acaticring cross scctlona have been reported ©

for 15,0 and I,). The double difforentlial crosa sectlon and corre-
sponding Fgelstnff scattering law have been obtaingd from measure-
ments for room temperature HyO snd DyO and for H,O of flve de-
groes helow Its freezing point using the Battelle Rotating Crystal
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time -of-flight Spuctrometer. In mddition, results of measure-
meats fur H,O a1 95°C using the Battelle Triple-Axis Spectrom-
oter have burn repurted. An exlensivic nvaluatlon of the RI3U Monte
Carlo Cude hus bren comploetul. Rrsulta of this svalustion indi-
cato thal the i1titt Mohte Unrio coate 16 traa of gross prngram er-
rors and can tw uswd reliatily far rowcior ghysics ealeulattona.
Kavew tidge ol 1the Legemtre momems of mnderatwr scattering cross
sechipns ta of partteular tiwpariunce fa the prredtetton of 1the thermal
acuiron spectrum of plutonium fucied reactors. Bsscd oh the
Egelstaff- Schofivld formalism, two methods for caiculating scatter-
Ing moments for moderators have been doveloped and programmed |
on the computer. A modol for water is being evaluated using avail-
able experimental data. Several computer codes have been adapted,
modified, or improved for use in the physics programs. The RBU
Moante Carlo code has been thoroughly tested and appears to be
workling satisfactorlly. The ZODIAC-2 burnup code was modifled
and enlargod to Increase [t8 burnup oapabllitics. The HRG (Han-
ford Revised GAM) code spectrum model used i resohance inte-
gral calculaifons was improved. Several special purpose codes
have been developed. Asslstanc¢e was provided to Brookhaven
National Laboratory ln preparing nuclear data for the ENDF/B,
Data were furntshed for the tcn 1setopes which Battelle acceptod
responslbility to evaluate as a member «of the Cross Sectlon Evalu-
ation Working Group. Adaption of the ENDF/B system to the local
UNIVAC 1108 Is in progress. Theoretical studles have been dl-
rected toward developing a mathematlcal physics model which ac-
curately predicts the observed physies behavlor of power reactor
systems. A measure of the valldity of the mathematical model 1s
obtained by comparing measured and calculated iategral param-
etera such as reactor multiplicatlon and effectlve cross sectlons,
Comparisons have beea performed for humerous pluionium and/or
uranium fueled H,O lattices. Comparisons of flux and power dea-
sities, reactivity coefficients, kinetic parameters, and effective '
cross sectlon ratios, have also been made. The resultg of the
comparisons show that in many cases the oalculatlunhal tcchniques
need to be reftned. (auth)

32743 IBNWL—7:§9) PLUTONIUM:UTILIZATION PROGRAM,
Technical Activities Quarterly Report, December 1987-February

1968. (Battelle-Northwest, Richland, Wash, Paclific Northwest
Lab,). Apr, 1968, Contract AT(45-1)-1830., 84p, Dep.
CFSTI.

L ] L ] L ]
b= vy e e tma e .
PLUTONIUM OXIDES Pu0, — PuQ, - UO,, radiation effects on,
analysis of neutron; PuO,- UO,, fuel loading for PRCF re-
actor of, physlcs measurements for critlcal, (E/T)

CRtTICALITY STUDIES— measurement of plutonium oxide
tPnOLY — urantum oxlde (U0,), effects of plutonium enrichment
on. 1/ T) .

L ] L ] L ]

REACTIVITY — mcasurement of PRCF uranlum oxlde U0y -
fucledl core excess, analysis of; measurement of effects of
boreon concentration in water «n TTR, analysls of, (E/T)

PLUTONRM JIECYCLE CRITICAL FACILIT.Y— core loadtn
for, reactlvity measurcments fér uranlum oxide (UO,) and

* plutonium oxidc (PuQ,)—uranium oxide (UO,l,

URANIUM OXIDES UQ,— fuel loading for PRCF reactor of,

phvsica measurements for crttical, (E/T) ©e
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(BNWL~775) REACTOR PHYSICS DEPARTMENT

TECHNICAL ACTIVITIES QUARTERLY REPORT, JANUARY~
MARCH 1968, (Battelte-Northwest, Richland, Wash, Pacific

Northwcst I.ah.), July 1968, Contract AT(45-1)-1830, 104p,
Dep, CFSTI,

CRITICAL ASSEMBLIES —KInetics for plutonium oxide (PuO,)
uranlum oxlde (UO,)-fucled NPTF. comparison with FTR of

PLUTONIUM NITRATES Pu{(NOy), —crlticality of slab-shaped,
analysis of

CRITICALITY STUDIES —measarement of slah-shapcd pluto-
nlum nitrato (Pu(NO,),), description of; meaaurcment of
rectangular-shaped polystyrenc ~pintonlum oxide (PuO,)
l1attices, doacription of _

PLUTONIUM OXIDES PuO, —polystyrenc —PuO,. criticality of
rectangular-ahapod lattlccs of, analysis of (D.C.C.)

20916 (ANL.-Trang-556) EXPERIMENTAL STUDY OF
NEUTRON CHARACTFERISTICS IN FAST MULTIPLYING MEDIA,
USING THF, TIiRMAL~FAST CRITICAL ASSEMHBLY . FRMINE."
Bouchard, J.; Mougnlot, J. C.; Vidal, R. Translatcd for Argonne
National Lab., til., from Paper Presented at Conference on Fast
Reactor Physics and Rclated Safety Problems, Karlsruhe, Ger-
many. Oct. 30—-Nov. 3, 1967. 22p. (CONF-671043-15). Dep.
CFSTL. JCL $2.60 {s, $1.10 m{.

The fast-thermal ERMINE assembly ‘In the MINERVE reactor ls
descrtbed. Reactivity and flux measurements and measurement
technlques are described. Doppler effect and neutron Importance-
measurements are dlscussed. Spectral Index values are tahulated;
regults of reactivity measurements are llsted, Data are shown
graphically. (M.L.S.}
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49817 (EURAEC-2036) USE 61-‘ PLUTONIUM AS NUCLEAR

REACTOR FUEL. Quarterly Report No, 17, January 1-March 31, 4

1968, (Centre d'Etude de I'Energie Nuclealre, Brussels (Bel- .
gium)), Apr. 1968, Contract 001-64-1-TRUB., 70p. (EUR-
3986; BN—6804-01), Dep. CFSTI,

Work Performed under United States—Euratom Jolnt Research
snd Development Program, .

Fabrication of the 260 homogcneous fuel rods containing 2% ¥y
and 2.7% ¥®Pu ls completed. Fabrication has started on the making
of 250 heterogeneous type rods contalning 2% 23U and 2.7% ?¥Pu.
A part of these rods will be fabricated in the self-contained unlt on
the pneumatic vibrator. Checking of the chlorine content of the
plutoniferons rods has continued satisfactorily. Two checking pro-
cedures of the denslty mcasurements with mércury and the deter- *
minatlon of the humldity content of solid samples have been cstab-
lished. A new serles of elght trip burnouts has bcen carriled out in
the burnout testing. The results on fucl asscssment of the dimen-
slonal measuremcnts and the tapplng tests are given for the six
rods Irradiated In hydraullc conveyor {11R-1 runs 5 and 6). The
swelling of the rods reached several per cent and there 1s a dif-
fereneo between the homogeneous and heterogeneous rods in com-
positfon and volumc of gas collected. Two Irradiation tests of
three Zlrcaloy 2 clad fuel rods have bcen effected In hydraulie
conveyor at a power rate In the reglon of 770 W/cm (HR-1 runs 9
and 10). Following thc 9 and 10 {1R-1 runs, three sets of three
stalnless steel clad fuel rodds were irradlated up, to a power of
1250 W/em. The dimenslonal measurcments cffccted before and -
after Irradiation showed that the hoinogencous rods had swollen by
ahout 1 to 2%, while the heterogeneous roda had rotalned thelr Ini-
tirl dimenslons. The maximum powcr attalned in CEB-4 18 800
W/cm. The burn-up ratios are 22500 MWd/t 1n the homogeheous
rod and 18500 MWd/t {n the hcterogcencous rod. The PANTIIER
code has been Improved by pricecding with the troatment of the
heterogencity In the fast field, the hiroadening of the resonancc of

7% at 1,05 eV wilh the temperainre, and modificallons In the fast -

litirary of soie inotopes. The reetangular confignration with a
1.303 cm squarc pitch has been studied witt £/0 furl. ‘The critical
mass has hicen determined, together with the axial and radial buck-
lfngs. The reactive effecls and the pawer distrihutions have been
measurcd In the preaence of a aumber of perturhations (water
films, aluminum plsto, ahsorbent rods). Analysls of the data from
the aub-critical VENtIS. Vuicain tests has continued. A supple-
mentary program of sub.criticsl tests on 4/0 fuel with an NVZ
pltch has heen outlined. The study of the power distributlon during
the 5th cycle has been undertaken in tho case where the Tth core
layer contalns a UQy~ PuQ, arca with 3.6 wt % of Pu0,. (J.C.W.)

39875 (BNL~50082, pp 1-18) !.(EACTOR PHYSICS DIVISION, |
Chernick, J.; Kouts, H, (Brookhaven Nationsl Lab., Upton, :
N, Y.). .

Developments are reported for studles on: reactor rafety; Na
temperature coefficleat distribution In plenum reactors; fast re-
actor criticals; fast heutron transport; reactor dynamics; heutron
thermallzation; lteration methods; reactor klne!lcs; fluld dynamlcs;
reactor physics HAMMER CODE; analysls of BNL 38 U — grophite .
critleal experiments; analysls of Brookhaven ¥y ~ThO, Iattices;
spectrum-shift lattice experiments; small reflected asaemblles;
uranlum —graphite critical assemblles; californlum experiment;
33yQ, — ThO, ~D;0 exponentlal experimonts; anisotropy of veutron
migratlon; physics of fast Na-coolcd reactors; and support work
for experiments. (D.C.C.)
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50847 FISICA DEL REATTORE. CONVEGNO INDETTO
DALI.A, SOCIETA LOMBARDA DI FISICA, MILANO-PAVIA,
DICEMBRE 1963. (Reactor Physics, Meeting of the Lombarda
Physlcs Society, Milan—Pavla, Italy, December 1963). Con-
gressl, Convegnl, e Simposl Sclentificl, 9., Rome, Consliglio
Nazlonale delle Ricerche, 1966. 857p. (In English and Itallan),
(CONF-469), :

Included sre 66 papers oh theorctical and experimental methods
for the analysls of nuclesr reactor physics. Individual abstracts
were prepared for 61 papers. Abstracts of the remalning 5 papers
hsve appeared Ih previous 18sues of NSA. The abstract number of
one paper 18 NSA 19: 12796 and the other 4 papers may be located
under CONF-469 In the report humber Indexes. (H.D.R.)

For abstracts of individual papers see: 48885, 49074, 49101,
49102, 49776, 50235, 50239, 50510--50516, 50604 -50606, 50752 —
50754, 5076050765, 50813 ~50819, 50822, 50825, 50826, 50828 —
50833, 50846, 50848 -50854, 50861 ~50866, and 50868 -50871.



