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Abatract:

section ratios for

Time-of-flight mesasurements of neutron induced fiseion cross
, BE.BYy; By and Ypu, vers performed using the WNR

high intsnsity spallsetion neutron sourcs locsted st Los Alamos MNetional

Laborstory.

A multipls-plate gas ifonization chasber locsted et o 20-m flighe

path was used to simultaneocusly ssssurs the fission rets for ell esamples over

the snergy rangs from 1 te 400 NeV.

Because the msasurements wers mads vith nearly identicel neurron fluxes,
we wers abls to cancel msny systemstic uncertaintiss pressnt in previous
measuraments. This sllows us to resolve discrepanciss among different date

sets.

In addition, these ars the firet neutron-induced flesion croes ssction

valuss for mest of the nuclei at energiss above 30 MeV.

lotraduccion

The need for asceurste fast-neutron-induced
fission cross section data for long-lived
sctinides has long been recegnised. Although
BAASUreRents on Aeny nuclsi dete back mers than
30 years!' significant incensistanciss sxist end
ars novw being uncovered., As an ls, & recent
seasuremsac’ of the racie ™pu(n, )/ PW(n.f)
shows an 83 diffsrencs from the DNDF/B-V
svelustion st 14.7 MeV. The originm of
di..Tepanciss in neutren-induced flission cross
ssction measureoents is st least partly dus te
the fact that suitidls neutren sources have net
existed. sspecislly in cthe MeV snergy rangs.

Mary msaguressncs mede vith menocenergetic or
quusi-moncenergetic seurces have had systematic
errors as s function of energy because diffarent
sourcs reactions had te be used to cever a broad
snergy range. The development of ‘white’ neutrom
sources drivun by sleutrem sccelarsters and their
subsequant A?’uut.‘.u te fission cross sectien
saasutessnts’ represented e significent edvance;
but, chese sources have adequate intensity for
fission measureasnts enly belew sbeut 30 MeV. In
addition, most msasurements have been mede vwith
only s fow diffaremt 1sotepes simultansously,
thersfors inureasing the pessibilicy of crcas-
normslizatien srror.

The results teperted in this paper ars
preliminacy vaiuss of ersss sectien ratice
obtained using the Wespens Neutren Research (VM)
high-intensity spallstien neucron souroc at Los
Alames. These data will be supplemenced by nev
resulta for the “%(n,f) cress section frea 3 to
30 MeV, rorortod in anether contributien to cthis
confarencs’' and by eddicional mesasuremsnta® of
Rapaperc ot ol. 'p te 7350 Nev,

Expacinantal Presadurs

Los Alemes Natienal Laberstery has rscently
commissioned s high-{ntensicy vhice rwcren
source® vhich v.11 be used for basic and applied
resssrch. The facility uses 800 MeV pulsed
proton beam from the Lus Alemes Meson Physics
Psaility (LANPF) incident on s 7.3 om long, 3 cm
diametsr tungsten target. This source differs
up\lﬂeu\tl; fros that used in sasrlier
wessursments’ becsuss the neutron flux can be
used st forverd angles, providing es wuch as s
thres-fold incresss in the nautroiu snergy renges.

The results presented hers wers obtained using s
20 = flight path which viewsd the neutron source
st s production angls of 60°. The proton beas
consiated of 230 pa wide pulses separsted by = &
us with 3 x 10° protons in each pulss. The
macroscepic duty facter of LAMPT gave & rate of
about 8000 of proton pulses/second. The neutron
besa was transperted in an evecuated flight tube
and passed threugh s 2.3 -ca thick polysthylins
filter te reduce frame overlsp; s permansnt
magnet to swveep out charged perticles: and o
aystem of three oollimators a4 shown in Ref. &,
siving & beam diameter of 12.7 ca st the fission
sampls locatien. The technique used in both the
nsutren flun and the fission orosa section ratio
seasurements 1s contained in Ref. 4, and vill not
be further deseribed hers. Aftsr passing through
the fission chamber, the neutron beam passed
through eir te sn snmuler proton racoil telescope
(AF?) wvhich vas used te provide s messurement of
the neutron flux shape up to 30 MeV using the
H(n.p) reaction, and then to s shislded beam dump
3-m dewnstream. A mesasurement of the neutron
fluence obtainsd using the M%(n,f) yiald rate
and the fissien arocss section data of Ref. 3 e
shown in Pig. 1, vhere the solid line 1s from an
intra-nuclear cescade csloulation, Above about
20 MeV, the cslculated valuss substantislly
under-predict the data. Thess meusurements sgres
vich the trend of the flusnce data up to 30 MeV
obtained using the APT and described in our
companion paper. The fission chamber hela
multiple folls of oxide matsrisl 10.2-0m in
dismeter vacuum svapersted onto 127-um thiock
stainlese atesl backings. The fiseion foll
deposits wers typicslly 200 ug/ce® chick as
detarnined by weighing samplss producsd during
the vacuum evaperstion procsss. WUs plan to
verify uniformicty st & leter time by slpha
counting. In addicion to the flseion folls, o
1Mcf daposit and s blank ateel foil were included
in the chamber. Tha f was used to galn match
pules height spectrs and for disgnostic purposses,
and the blank foil was used to messurs the
baskground centribution from neutron-induced
resstiens., That background was negligible balow
3O MeV and only about thress percent at 400 MeV.
For thess rssults it wes ignored. Flight pethe
from the neutron production terget to tha fission
foill locstion vers obteinad using !’C neutron
transmission resonancses.



Rasulrs and Conclusions

Preliminary velues of our flesion croes
saction retics in J! energy bins ere shown in
rig. 1 tor Uiy, Mgy, , and relative to
Thees data wers obtained by cowmputing s
single normalisetion !utor for each sumpls using
the results of Neadews® over the 1 to 10 MeV
enargy tangs. They ars orly s small part of the
total data sveilabls for tinal analysie. The
s0lid linse show the ENDF/B-V retios. which have
significant dl!!or.nno. from our nev vsaluss in
the cases of 'y and ¥Pu. These data
repressant the only fission results above about 30
MeV for most of the nuclei, and are the most
comprehensive sver obtained over the sntire
sarrTgy rangs under such nearly identicsl
sxperimental conditions. Comparisen of these
data vith similer results taksn over s yesr
wsrlier ahow agresment within the statisticsl
uncerraintise of about 20, Over the snergy rangs
from 1 to 20 MeV, Fig. ) shows filssion cross
sections obtained by sultiplying our retio data
by the DNDF/B-V eveluation for the 2% fisseion
cross sectien. In gensral, Th and '™y show
m: agresment with DIDF/D-V vhersas ™'Wp and
have significant discrepsnciess. Our rasults
ars nnt in agressent wvith the simple argument
that fissien cress seations ars |p¢l.trle|1 st
I&:: snergiss. Altheugh the retics of ¥'wp and
te are nearly unicy as weuld be
sxpected frem sush s piloture, **Th and
reties appreach 0.3 and 0.9 respectively. Hore
sophisticated theersticsl anslyses novw in
pregrass ot Les Alames indicats that our higher
snergy data ia difficult to reproducs with
parassters nersally used in traditienal models.
During the sumser of 1988, furcher
ssasuremsnts and data analysis srs planned which
should significantly reducs the atstisticel
uncarteintiss from these presented hers. IMew
tlo.lon foils ars now being fabricetsd for
1.830.18y  and msasurements using thoss samples
ory planned for leter this yser.

rg. 1. Comparison of the prassnc
messurements of neutron fluencs shape
with Intre-Wuolssr Cseceade Hodel
predictions.

RATIO

Preliminery results of fieslon cross
ssction retioce from 1 to 40O MaV.

The eol1d line extending to 20 MeV e
from TNDF/B-V

rig. 2
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Preliminary fission cross ssction
results from the pressnt msasuresent
from 1 to 20 MeV. The solid line is
from ENDF/B-V,
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