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mi13 program ua8 concerned with the measurb3nt of the gamma 

rey intensity as a Punction of time arxi position, 

t,o fall-out, and with ths total gamma ray dose as 

tame. The close up work, under the direction of 

largely diagnostic, and proposed to determine th8 

including that duo 

a finction of dia- 

John Kalik, urn 

tima between th8 

two min reactions, ax-d the fission yield. The more distant wor’k 

uas concerned largely with fall-out, and u-as conducted by Harold 

BOWI of UCRL and LCDR W. B. Heidt Atari E. H. Bouton far th? DCD. 
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Project 5.2 .. 
GAMMA INTENSITY As k FUNCTION OFTIME 
Preliminary Eeport by J. 5. Malik 

The gamms-ray intensity vB time with a time reeolutioa of 0.1 peec 

~88 recorded at a blockhouse on Ruchi 2500 yde from ground zero, uelng 

8 system of ecopee with linear sweeps ranging from 3 peec to 1000 Psec 

. : 
i. 
. ’ 

, 
i1 
: ’ 

: 
, . L 

t 

I i 

I- t 
Gaw inteneity VB time qeasuremcnte vith better than nlllisecond 

reeolution, us- strip film unite ~~lng for eeveral eeconda, vere 

attez@ed at etatiom on San 11 de Fonso (1200 yds), Cochitl (iBoO yde), 

md Bogombogo (4300 yde) to supplement the etrlp film data of the block- 

house aa to tie Lime dependence of the total doee and the effect8 of the 

shock vave upon the gam~~ radiation. The near stati& va8 at the edge Of 

the crater and hence wrecked; the etation on Cochiti loat the protective 

Plue a dual strip film unit deeigned to give data for about 30 Bet. 

Satisfactory record8 were obtained on the lInea> weep equip&t and 

on the strip-film .unite up to shock arrival, vhich broke through the 
. 

r dcxzee protecting the detectore. 

i . 
. . 
- , 

- 

I 

. * 
3 

I 
1 

c 

dtxe permitting the ahock uave to wreck 

stetlm gave deta down to about 30 ,.#ec 

shoving the pronounced influence of the 

\ 

the record- unit. The Bogozbogo 

and lasting for ame second6 

shock uave on the go radlation-- 



l he level rlelng 

b.':!~zl, in good 

These data 

I 
t -- 1 i 

L. 

aftar shock arrival to 8 factor of 50 above preahock 

egreezlect with celcxlated valuee. 

indicate a total of 3 x 103 no18 of ne;ltrone ware 

releaeed to the etmoe~here md the frsment ectivlty ms 3zd es to 

Both nwzbere are very rough 

a:_rlce they involve vorkiq back through a large mount of air aabjacted 

to e etrong ijhr)ck vith u&:lczn loading. 

An integration of the Zogozbogo data, making a gdeae as to the 

! :_t?L: ~iti~ea ai'ter 11 eec, yields a tots1 dose of 23,CXIO roentgena, 

b;,.:.x.'. ..itGly 20 t'mce the predicted c+xve based on a S-XT yield. 

Figire 5.2-l and 5.2-2 are plots of the g--rag lntemity 
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Project 5.3 
GAMMARAY INTEXITT VSTIHE 
prelimiwy Report by M, P. Klein 

Gamma-ray Intensity veraus time detsctore were placed in 

operation on the following islands of 

Euchi, Bogon, Engebi, Biijiri, Runit, 

and Rigili. Additional station8 were 

Eniwetokbtollr Bogallua, 

Aniyaanii, Enlue tok, Parry 

placed on Bikini, Ku8aie, 

Ponape, Ha juro, UjeLg, Kuajalein Island arxi Rol Island in 

Kwajalein Atoll. . 

The io&ation chamber8 and their protective cannisters located z :__ 

on Bogallua, Ruchi anl Bogon Islands were destroyed by blast and 

thermal damage. Accordingly, no data are forthcoming from these 

- 
1 

stations. 

Land-line telemetering from Engebi to Parry was installed but 

the line did not survive the 8hOL 

Bogon wad planned but an inadequate 

eluded this installation. 

Originally, telemetering from 

nur&er of submarine line8 pre- 

Data have been recovered from Bngebij Runit, Biijiri, Aniyaanii, 

Parry, Eniwetok ard Rigill. Thus far no data have been recovered 
- 

from the off-atoll station8 although sop13 fall-out has been recorded 

on Ku8aie ard Ujelang. 

Inclrrled herein is a plot of do88 rate ver8u8 time for Engebi, 

BiiJiri, Rigili and Bunit (Fig. 5.3-l). The data plotted are pre; 

lininary in nature in so far a8 the ab8olute magnitude of tb dose 

rate i8 concerned but are well within a factor of two in accuracy 

vith the exception of Engebi ubre the ionization chamber sust&ned 4 

5-7 
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e dsmage which has altered the sensitivity of the chamber. The 

decor iate a~ plotted arYl calculated are judged to be accurate 

dab plw or minus ten percent. The decw rates indicate the 

rd~tionvaries as t -lJ -0.8 to t . No fall-out within the range of 

e i&sument; !k/hp to 51 lrr/hx has been recorded on Eniuetok and 
. 

prrry. No data are reported for Aniysanii a8 the motor of the recor- 

der failed before shot time. 

The scatter of points for times in excess of nine houra in 

romeuhat greater than would be expected for a continuous recording 

system. It is hoped that a rnwe detailed study may resolve an . 

dditional component of the decay scheme such as an exponential 

lactca. This vould give rise to a general eqxession for the decq 

rrta a8 . 

. 
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FAIL OUT DISTRIBUTION 2RD PARTICLE SIZE 
preliminary Report by . 8. Heldt, Jr. 

. . 

i i 
I ’ 

, 

; ' 
1. HCXJ EXPERIMENT DIFFERED FROM TIJRQ&E BOOK I 

L 
The objectives of the experFPlent have remained unchanged 1 

and are essentially as written in the Turquoise Book, The method ! 

and procedures varied slightly from that outlined in the Turquoise 

Book. The following corrections and/or additions should be made: 
? 

(a) The Type A collector should be called a total collectCr 

rather than an integrating collector as it was called on page S.ha.3 
: z+_ 
__ t 
_ . 

of the Turquoise Book. i. 

(b) The Type E co11 ec t or8 made use of gum'paper as collectors 
.; 

rather than greased plates. 

(c) The Eniwetok land station arrsy contained Type A, B, C ti 

D collectors. No Type E (gum paper) collectors were used on the land 

stations at Eniuetok Atoll. 

(d) Type D (a differential collector for solid particulatea) 

collectors uere installed at Bikini and Kwajaleln, 

(e) -Type E collectors (gum paper) were installed dn Bikini, coprro/D/Do 

Kua jalein, Hajuro, Ponape, KU6aie, Johnson Island and the following 
@4&c E 

shipa: Rendova,~Eates, Curtis, Leo, Oak Hill, Agawam, Carpenter, 

Fletcher, Radford, O'Barmon ard an LST off Ujehng. 

stations these papers uere changed each twenty-four 

period of H-T. day to about X+7 days. On board ship 

On the island 

hours during the 

tb gumpaper 

collectors were changed each 12 hours arri were placed at a height 

which would have been above the washdawn system* If it had been I7 
’ \’ 
I- 



_ .;- ;j- i *_ _~ 

ra16 additional point8 for the fall-out pattern could b&attained. 
=_ 
.~ , ~<,&P--,~*~, 

(f) A total of tvent~raft.6 were anchmed in thC'-ia&n. 
1 _.: i-: ~ ,I : .- *u _ :._ . ).. ., 

rafts mounlxtd Type A; B. C and D colleotDr6. e es 4 _-. .: _ <L f -> . 1 ’ ) i ‘ 
(g) One of the purpo6e6,vaf th3 experimnt ~86 to'ittmpt 

-. . . . 
m~amxre fall-& in the sea &eas &rounding Eniwetok. To do 

: , 
.. : 

These _.&.. _.:- 

this, 
. 

w A (th3 total collector, I.e., a collecting area funnelling into . 

a flask) and Type P Igum paper) collector6 were mounted on Navy dan 'F,;r.- 
__-;_ - 

buoys. In order to make location of the dan buoys eaeier, a ~~-138~ z~.i-.-. . 

corner radar reflector was mounted at the top of the dan buoy staff. 
_- 

The project, a6 
--.-_*-_-- - 

sector occupied 

planned, was to ring Eniuetok Atoll, except for the 

by the ships, with buoy6 80 positioned as to be at a 

distan& of 30 miles from the shot island at H Hour. 'Also planned were 

two arc6 of buoys in the pretiicted.upper air down ti sector (i.e., 

that 90' sector &nning fYom O&so to 139 true). The fiat aFC wa6 to' 

be placed in such a manner that t&ey would drift to 100 mile6 from tfie 

ahot island at H Hour; the second arc was to be positioned at 150 milelo 

2. tiE& OF SUCCESS OF THE EXPERIHEM 
- _ 

*,, . . 

- 2.1 Land Stations Within the Atoll - 

or the eight land stations, Bogallua, Engebi, T&i, Piiraai, 

ard Runit zero within the fall-out area and, at all stations except 

Bogallua, some u6eable fall-out 6amples uese obtained. The Type D,' 
_. ___ _.-. 

differential solid fall-out collectm, was triggered by a "Blue Box" i 

: 
_ 

of our own design, On Yafrl, Runit, Aniyaanii and Eniwetok the "Blue 
-_ /g & 



- -a-- . : I_,. . 

” _. *L‘ _ . ..-, . . . 
_ . . -. 

A i&al of 20 rafts were placed at-their anchored position8 
__<.; .._-- . . .---. I- ,-. _. . . 3 ._ ,.. i .. 

~II the Lagoon on H-1s and Zkfi days. ,J? ,ehe&‘~.&f ke‘kaft8 on H-9_snd T ’ 
: 2 __ _- .: r ., _‘,’ 2. - 

x-8 revealed that two of the rafts plus .&dir buoy moorings'were . . . - 
.I . 

Elissi.Ilg. since 
._ 

the buoys I&;' also~&&g it ia aaaumed that failure 
.J_ <... 

am& Or ihere -the.'cable w& joined to the bu&, On . 
* 

occurred at tbz 

a storm; -*our more rafts broke loons. On checking it 
_ 

uas discovered that the raft mooring lines (3-&h Manila) vere being 
+3. 

+ 

cut by the rire cable about four feet from the buoy. The Une,' aa t ; 

raft swung, apparentlly worked its way up to the "VW &ere the cable ml8 

clamped and was cut due to the heavy working of the raft during the 

&mu. Tvo of the four that broke loose lodged on the reef be_ixeen 

bgillua and Riglli and were atill there after the shot. Tocorrect 

thi8 difficulty a short se&ion of w&e ua8 added to the raft mooring 
. . F~ 

on H-2 day. On H-day, 14 of the 20 original rafts were in position,, 
. 

OF approximately 80) since the tuo lodged on t5e reef uere within + 

mile of-their &iginial location. On I4+2 and n*) a total of 1s raft8 

were recovered. The "Blue Box" on all rafts triggered. AU of the 

rafts recovered were within the fall-out area and it Is believed *that 

excellent aarnples wre obtained. One of the rafts was at 5 miles from 

Elugelab and another ua8 63 tilea. These rafts suffered mm blast axrl 

thermal damage but satisfactory samples were collected. __ -: 

2.3 Sea Stations - .; Ii_‘- s-m . . 

The first casualty to the dan buoy sea stations vaa an 

- 

-19 

j 7 





. 

Sampling of th&3e~~at&ions~war not conCliaddd~~*U~jk‘~ 
_ : ,.g_$‘-i . 

z * . . -A z“ _- ‘i 
samples have not been recovered as‘of the date rep 

no difficulties are arrticipatbd. 

3. RESULTS, COMMENTS AND CONCLUSIONS ZROH 

Since no analysis of the fall-out samples 'Gas conduc 
_.2F&+;. q_‘:-.. 

,. g,” . . . 

cements and conclusicm can only be verg gcncrdl~'- All 

collectcd at Eniuetok were placed on the & Easy ktra s *.. I :. ._ _ - $&:,.;+: 

The dan buoy samples left via'regular MATS flight'& x+6 day: All _. &t-.b _ % < “- . .- . +-: 1. _. :;. 

aanplee will ;bc analyeed et the U. Si Naval Radioi~gical'Def~I;se.~Labl 
~ ;; -- 

it. 
I:,I*_:': 

.; ‘- 

oratory at San Francisco. .. . 
.I ‘_ 
:. ; ._. - - I 

VisuaI~examGation of the fall-out particulate colIc.C& indicates _ 
,.f.-+_ < 

that, the majority arrived in the fmn of small round spheres. The 
2.4, : . 

spheres vary in size :fkom a pin point to about l/16 Inch in diameter. 

They are white and will usually shatter at the touch. Some_oi them 
I_. -.y_ ~ 1: a; k 

appear to be hollow and others appear to have concentric rings. They 

are insoluble in water and are very tightly stuck to the surface.on 

which they landed. Their tenacity is illustrated by the fkt that 

two of the rafts were towed across the lagoon from a position nesr 
:. -2 

ths reef between RigiU and Bogallaa~axxi, although the raftswek 
r9 _i 

1 
plowing under water for the entire distance,' tk sphzrce were not dis- 

, . 

lodged. The nethod is which they arust have -iv&l is p&ii,.~ ,-The . : z '- , "s'& C',) ' 
raft platform was constructed in such a manner Umta 2 x 6 board was . . . 

., _ ;- -._ _ ‘L_ __ _&_.< = ._L ‘- +$;1..&_; : 
covered by a 1 x 6 board with a gap of l-J/&" bet&en thca,~ One of 

-the 



It ia not only on the top of the 2 x 6 but ia on the underside of the 

1 x 6. Vertical surface8 of the spacer8 al80 show the Spherea. In 

order to have penetrated the aforemntioned gap the fall-out must have 

arrived either in 8 rolling action, or with a driving force acting 

almost horizantally. Another interesting note uas that the particle8 

8eem to have clung just a8 tightJy to the slofacdof a wooden grating 

which should have been below tlm 

was on tb underside of the raft 

ring, 

water at all tims. This grating 

arxi form8 a platkorm inside the raft 

Figure 5.4a-1 Is a print of a radioautograph, made by placing a 4. .., 

piece of tri-X film wrapped in black paper on the surface of the 

2 x 6 and leaving it there for a period of 15 Lutes. The print 

clearly illustrates tha general nature of the distribution of the 

fall-out on i21is 8urface. The material appear8 to be of low emrrgJr 

for :in a subsequent radioautograph, a double thickness of paper acci- 

dentally par'tially covered 

tively blocked out most of 

The fall-out seems to 

uesternside of tb ILagoon 

the film. This double section very effec- 

th6 radiatiton. 

have been more heavily concentrated on the 

and extmded dovn to at least15 miles. 

One-of the reasons for ths ap_pToval of ttrs dan buoy stations uaa 

to prove the operational feasibility of such a scheme, i,e, could they 

be found after drifting free for several days. It is belhved that 

the successfil r&zovlery of 635 of the buoys definl.tely.proves that such 

a schema is feasible. Improved 8aa an&m connections should increase 

the recoveq percentkge. All of the buoy8 except ona which on recovery 

showed 

F 

measurable fall-out with survey lnstnmenta (TlBqs), were t0 the 
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. . 
obscUred by eurface contamine 

of these eemplee can better 

- 

Current report8 from Washington, D.C., indicate that eix etatione 
i 

: _ 
received etrong eignele, one station fair, one etation queetioqsble, .. . . t= _-. I . --. . I; ._.- -:_ -. 

find no report from one station,* Another &at&‘&ported "no ei~l"; 
*- j&_ ;~ i 

. . 
&i> :g :5; ,T 1 

it ie believed that the negative result from this station wae due to 

faulty in&nunentation. I. 

It h@ aleo been reported that home Coaet and Gaodetlc fb’V837 

selemic etatione have reported positive Bigtxile. 

Detail8 of.the rwgnitude oP these eignele and their respective 
.- -: _: 

locationa are not currently available at thle headquarters. 

Project 7.5 - Traneportation of Arb&ne Debrie (P. W. Allen) 

D&e were obtained to determine cloud height end movement after 
! 

, .._-- 

. Wke Shot. Becm$e of the conflicting Dali. reflecting the t&e height 
,. ,2..- :- -1-g__: !. .-,;&_ .* . 

of' the Mike cloud, conclusions will bi ae';i'& 86878nC;.~tiiisucd'tImeO~,~~/DOE 

that critical evaluation of all data will yield the noet probaile hei & 
NL RC 

, 
ad path of the Mike cloud. .~- . 

_i -_ .x--. __- 
. 7. _ __;-__ -. ,’ ~ ~_ ^_ -. 

_I. .- .1_ 
Project 7.6 - DetectiAn of Fireball Light ei-&'sf&&ea (H.' H.‘l)le&n) 

- , . +:;-:f -’ 

--^_ 1‘;. 

Ro res&ts of this &og& iz evei&e at ihie tti. 
$.‘ 
Meaeuremente 
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Table A-l 

\ 

Place ’ M 

Time (Days) 8, b 

RESIDUAL CONTAKtHkTION LEFJZS* 
. 

I 

Data taken from HadSafe mape. Number6 Indicate intensity in milliroentgenefhour at’25 ft Y 
altitude unleee othemlee epeclfled. Intensity on ground wae roughly four times air read 

+.( , Theee number8 should be coneidored with caution since. they were taken under verg adveree 
ditione and aleo are, in sane casea, interpolated. M repreeente the day of Mike Shot. , pa’:: 

(a)‘ 
,;” (b ) 

130 Waltitude 

500 k altitude 

, 
. 


