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CAMMA RAY MEASUREMENTS

This program was concerned with the measurement of the gamma

. — .
- .,

rgy intensity as a function of time and position, including t};at due .

to fall-out, and with the total gamma ray dose as a function of dis-

o~ m——— J
C mes

tance, The close up work, under the direction of John Malik, was ' P
largely diagnostic, and proposed to determine the time between the :
two main reactions, ard the ﬁasiop yield, The mare distant work - T:j

vag concerned largely with fall-out, and was éondncted by Harold

Brom of UCRL and LCDR W. B, Heidt and E. H. Bouton for the DCD. A
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Project 5.1
TOTAL GAMMA-RAY DOSE

" Preliminary Report by J. 8. Malik

Measurement of total dose as & function of distance was attempted
by a film badge holder designed tb glve date to separate the contribution
to the total dose due to nitrogen capture, fission fragments, and fall-
out. The holder was a length of aluminum tubing holding one badgs
released at zero time by the early light burning a’ string, the badge
being exposed for its time of fall into a 5-ft hole'giving the nitrogen _
capture gamme-ray dose; at the same time i1t initiated a delay which
dropped a second badge in 30 sec to giye the total dose without the
fall-out contribution., One badge was left up_pefmanently and one dou'm
pernanently for controls. These stations.were blace.cil at 100-yd intervalse
vhere land ves available from 1500 to 6000 yds.

Theee stations were all nearly totally destroyed, only those at
the extreme ranges being recoverable., The stations from 4500 to 6000 .
yds will probably give meager data but, due perhaps to the ;ow esurface
brightness of the fireball, the dropping arrangement failed on nearly
all etatiéns, giving probably only the total dose from all, sources on

ell badges,

Data from the stations on Bogasllua have been recovered and are

being analyzed at Loe Alamos before attempting further recovery. .
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: IANLRGZ &




-
LSy

Project 5.2 -
GAMMA INTENSITY AS A FUNCTION OF TIME

Preliminary Report by J. S, Malik

The gamma-ray intensity ve time with a time resolution of 0.1 ;sec
wvas recorded at a blockhouse on Rucixi 2500 yds from ground zero, using
s system of scopes witrh linesar sveeps'ranging from 3 peec to 1000 psec
plus a dual strip f£ilm unit designed to give data for about 30 sec.
Satisfactory recorda were obtained on the lin_ea‘r sveep equipment and

on the strip-film units up to shock arrivel, which broke through the

domes protecting the detectors.

[
¢ e =

b et e o

LDe /c7(Q

Gamma intensity ve time measurements with better thsn millisecond

resolution, using strip film units running for several seconds, were

ettenpted at stations on San Il de Fonso (1200 yds), Cochiti (1800 yds),
and Bogombogo (4300 yds) to supplement the etrip film data of the dlock-

kouse as to the time dependence of the total dose and the effects of the

shock vave upon the gamma radiation., The near statidn was at the edge of

the crater and hence wrecked; the station on Cochiti lost the protective
\ :

dome permitting the shock wave to wreck the recording unit. The Bogozbogo

stetion gave deta down to sbout 30 ysec and lasting for scme seconds

ghoving the pronounced influence of the shock wave on the gamoma radiation--
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«ne level rising after shock arrival to a factor of S0 above preshock

arrivel, in good agreement with calculated values,
Thesa data indicate a total of 3 x 10? mols of neutrons were

released to the atmosphere and the fragment activity was such as to

ve produced by a flssion yield Ofm Both numbers are very rough

since they involve working back through a large amcunt of air subjected

to e strong shock with unkncwn loading.

An integration of the Bogombogo data, meking a guess as to the
ftenzities alter 11 sec, yields a total dose of 23,000 roentgens,

y 20 t'mes the predicted cuive bas=d on a 5-MI yield.

. Ny 3
& o00xt atel

Figures 5.2-1 and 5.2-2 are plote of the gamne-ray intensity vs

Wizr 2t tha Bogombogo end Ruchl stetions, respectively. |
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Project 5.3
CAMMA RAY INTENSITY VS TIME
Preliminary Report by M. P. Klein

Camma-ray intensity versus time detectors were placed in
operation on the following islands of Eniwetok ptoll: Bogallua,
Ruchi, Bogon, Engebi, Biijiri, Runit, _Aniya;nu, Eniwe tok, Parry
and Rigili. Additional stations were placed on Bikini, Kusaie,

Ponape, Majuro, Ujelang, Kwajalein Island and Roi Island in

Kwajalein Atoll,

The ionization chambers and their protective cannisters located
on Bogallua, Ruchi ard Bogon Islands were destroyed by blast and

thermal damage. Accordingly, no data are forthcoming from the se

stations.

Land-1ine telemstering from Engebl to Parry was installed but
the line did not survive the shot. Origi-.nally, telemetering from
Bogon was planned but an inadequate nuwer of submarine lines pre-
cluded this installation,

Data have been recovered from Engebi, Runit, Biijiri, Aniysaniiy,
Parry, Eniwetok an:l Rigili., Thus far no data have been recovered
from tha: off-atoll stations although soms fall-out has been recorded
on Kusaie and Ujelang,

Included herein is a plot of dose rate versus time for Engebi,
Biijiri, Rigili and Runit (Fig. 5.3-1), The data plotted are pre-
lirinary in nature in so far as the absolute magnitude of the dose

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

with the exception of Engebi where the ionization chamber sustained / D)
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occ0 damage which has altered the sensitivity of the chamber., The
decay rates as plotted and calculated are judged to be accurate

Jithin plus or minus ten percent. The decay rates indicate the
-1.3 to t-o°8 No fall-out within the range of

"dution varies as t .
the instrument, Smr/hr to § kr/hr has been recorded on Eniwetok and

Parry. No data are reported for Aniyaanii as the motor of the recor-

der falled before shot time,
The scatter of points for times in excess of nine hours is

somewhat greater than would be expected for a continuous recording
system, It 1s hoped that a more detailed study may resolve an
sdditional component of the decay scheme such as an exponsntial

factar, This would give rise to a general expression for the decgy

rate as .

é _-a.f)z“x »
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Project 5._&‘
FALL OUT DISTRIBUTION AND PARTICLE SIZE

Preliminary Report by ¥, B, Heidt, Jr,

1., HOW EXPERIMENT DIFFERED FROM TURQ(bISE BOOK

The obJectives of the experiment have remained unchanged
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 totsl collecta
rather than an integrating collector as it was called on page ‘S.ha.3
of the Turquoise Book, .

(b) The Type E collectors made use of gum paper as collectors
rather thax; greased plates,

(c) The Eniwetok land station array contained Type A, B, C amd
D collectors., No Type E (gum paper) collectors were used on the land
stations at Eniwetok Atoll.‘

(d) Type D (a differential collectar far solid particulates)

collectors were installed at Bikini ard Kwajalein,

(e) -Type E collectors (gum paper) were installed on Bikini, LZ(/)V

Kvajalein, Majuro, Ponape, Kusaie, Johnson Island and the following
ships: Rendova, Estes, Curtis, leo, Oak Hill, Agawan, Carpenter,
Fletcher, Redford, O'Bannon and an LST off Ujelang, On the island
stations these papers were changed each twenty-four hours during the
period of M-l day to about M+7 days. Onm board ship the gum paper
collectors were changed each 12 hours and were placed at a height

vhich would have been above the wash-down system., If it had been



pecan!ry to uso the waah-dovn ayaten the conechora would havo given E - g\s

32

- ’ﬁ"amw. B : e .
2 uasuro of the fall-out bo 'dhich the shipa vould have been aubjected V5 D
pofapEEAa s S A A R ,1,.4».1,_;“

.,mmt the systen, By knowing the ship'e position at four howr intere

vala additi onal points for the fall-out pattern could be attained.

\s{

(£) A total of twenty rafts were anchared in the lagocn. These

rafts mounied ‘l‘ype A, B. C and D collectors. T,

c

(g) One of the purposea of the experiment was to attanpt to
maasure fall-out in the =ea areas surrounding Eniwetok, To do this, -
Type A (tm total collector, 1.e., a collecting area mnnelling into

a2 flask) and Type E {gum paper) collectors were mounted on Navy dan *““

buoys. In order to make location of the dan buoys ealsier, a MX-138 = - -
corner radar reflector was mounted at the top of the d_an buoy sta_ff.

The project;; as.plam:ued, was to.ring Eniwet.ok Atoll, except for the

eectox: ;c;cuéi'ed by the ships, with buoys so positioned as to be at a
distance of 30 miles from the shot island at H Hour. Also planned were

two arcs of buoys in the predicted upper air douz; wird sector (i.e.,

that S0° ;ecztor ru)nning rron; alis® to 135° true)., The first arc was to

be placed in such a manner .that they would drift to 100 miles from the

shot island at H Hour; the second az;c was to be positioned at 150 miles,

2., DEGREE OF SUCCESS OF THE EXPERTMENT
- 2.1 Land Stations Within the Atoll

Of the eight land stations, Bogallua, Engebi, Yairi, Piiraai,
and Runit were within the fall-out area and, at all stations except
Bogallua, some nseable fall-out samples were obtained. 4 The Type D,

differential solid fall-out. collectar, was triggered by a "Blue Box" . ’
On Yairi, Runit, Aniysanii and Eniwetok the "Bluse /g

of our own deaign.
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2 2 Lapoon Stationa

) A 1ota1 of 20 rafts were phced at their auchored positions
in the lagoon on M-1§ and H-]lc daya. A check of the rafta on H-9 and

M-8 revealed that two of t.he rafts plus thetr buoy mooringa vera -
missing. Since the buoys vere also miasing it. is assumed that failure
occurred at 1fhe anchcn' or where the cable was joined to the buoy. On
M-3 day, during a at,cn-m, fout more raft,a broke looae. On checking it
was discovered that the raft mooring lines (3-1nch Manila) were'be"i.ng *
cut by thei wire cable about four feet from the buoy.. The line, as the 3
raft swung, apparently worked its way up to the "y* wh"erq the c.able vas
clamﬁed apd wa; cut due to the heavy working of the raft during the

storm, _Two of the four that bx"okq loose ladged on the reef between
Bogallua and Rigili and were still there after the shot, To carrect

this difficulty a short aection of wire was aided to the raft mooring

on M-2 day. On H—day, 16 of the 20 original rafts were in position,

or approximately so, since the two lodged on the reef were within 4

mile of their original location., On M+2 and M+3 a total of 15 rafts

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

rafts recovered were within the fall-out area and it is believed that
excellent samples were obtained, One of the rafts was at 5 miles from
Elugelab and another was 63 miles, These rafts suffered some blast ard

thermal damage but satisfactory samples were collected, ~

«3 Sea Stations . .
" The first casualty to the dan buoy sea stations was an : l((

~3

e | |
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taticn on socurity againat eubmarine penetration. This enmmnted ’

all but 19 of the 31 planned buoys. The UsS Yuma placed buoys No. 1w

through 8 betueen dawn on ¥-3 arxd dwun on -2 day. The USS O'Bannon S

placed buoys No. 9 through 19 on H-l day. The USE O!'Bannon vu

s -~

assigned ths taak of the recovery of the dan buoya ard commenced the

aearoh at davn on H+1 day. ~ Far t.he first day a P2V aircraft phno

««- T

wasg unahlo ‘ho find a single buoy alt.hough about 12 hours was 3pent

in the search. Just before sunaet. t.hc USS O'Bannon recovcred tln LR
first buoy.  Search .was contirxued untll 1000 on‘l%h day-'when if.‘uas L I
abandoned, Twelve of the 19 buoys placed were recovered, Of those

buoys placed by the USS Yume, only 3 of the 8 were recovered and of

those placed by the USS O'Bannon, 9 of the 11 were reoovered. In

placing the buoys it had been estimated that they would drift about

270° true ltﬁ.ﬁthe rate of 18 milea each 2’4 hours, The average drift

of the buoys was 288° true at a rate of 16,9 miles per day. This

error, coupled with rainy weather during the first: day, hampered

search operations, Once the first buoy was  found the search opera-

tion becamo easier. Two factars seem to have been responsible for

the poor percentage of recovery of the Yuma buoys; one was the addi- :

tional time in the water amd the other was the probability that most

of them lost their sea anchars and drifted with the wind, Three of

the USS O'B‘annon buoys, the last rvecovered, were without their coa ' Ea
anchors., On other buoys there was evmenco of chafing where the 1line "

wag tied to the buoy. A thin:ble and 8 shaclrle would havo overcome // ) O
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this difficul*ty and probably assured a greater

/\ L:;‘ . e . E ::-J
- 2 n
":‘;"-i‘ ‘f'--“.“‘ T

- ’;'tx.;“ -

2,y Other islands’ and ship etéﬁons

no difficulties are anticipated. ,
3. RESULTS, COMMENTS AND CONCLUSIONS FROH F(HWARD AREA DATA REDUCTICN

A
Since no analysis of the fall-out samples i_igae conduct%fl gn site,
g [EE
comments and conclusions can only be very general. 111 of the samp]ea
7‘ . b3 5 #,#ag‘
collected at Eniwetok were placed on the h Easy Extra sample flight.
B ;? i -c ‘; F

The dan buoy samples loft via regular MATS flight oxi M+6 day. ALl

J 5

samples will be analyzed at the U, S, Naval Radiological Defens; Lab-
ocratory at San Francisco, _ ' : . |
Visual. examination of the fall-out particulate collected hxdicates
that the majority arrived in the farm of =mall ruu.nd spheres.: The
spheres vary in size from a pin point. to sbout 1/16 inch in diameter.
They are white and will usuglly shatter at the touch._ Somq_of them
appear to be hollow and othera appear to have cohléentric rir:gs; They
are insoluble in water and are very tightly stuck to the suri‘ace_ot;
which they landed, Their tenacity is illustrated by the fact that
two of the rafts were towed across t.he lagoon from a position near
the reef bet,ween Rigili and Bogallua and, although the ra.ft.a .\/rere
plowing under water for the entire distance, the spleres wex;e not dis-
lodged. The method in which they must have a.rrived is puzzling Tha
raft platform was comstructed in such a manner 'dnta 2 x 6 board was

...... S R ,‘I-K-- 353

covered by a 1 x 6 board wit.h a gap of 1-3/h" bet.ween then.. One of
. b',,5

..L 1*&’?

-the heaviest concentrationﬁ of f:;ll-out lies betveen t.héee two boards.
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1t is not only on the top of the 2 x 6 but is on the underside of tfa
1 x 6. Vertical surfaces of the spacers also show the spheres, In
~ arder to have penetrated the aforementioned gap the fall-out must have
arrived either in s relling action, or with a driving force acting

almost horizontally. Another interesting note was that the particles
seen to have clung just as tightly to the surface. of a wooden grating
which should have been below the water at all times. This gratifxg
.was on the underside of the raft ami fox"ms a platform inside the raft
ring. ‘

Figure S.4a-1 1s a print of a radioautograph, made by placing a
plece of tri-X film wrapped in black paper on the stﬁ'face of the
2 x 6 and leaving it there for a period of 15 ninutes, The print
clearly illustrates the general nature of the dis tril;ut_ion of the
fall-out on this suwrface. The material appears to be of low erergy
for in a> subsequent radioautograph, a double thickness of paper acci-
dentally partially covered the film, This double section very effec-
tively blockaed out most of the radi.ati.on.

The fall-out seems to have been more heav.ily concentrated on the
western side of the lagoon and extenied down to at leagt 1S miles,

One- of the reasons for the approval of the dan buoy stations was
to prove the operational feasibility of such a scheme, i,e, could they
be found after drifting free for several days. It is believed that
the successful r.ecovuer'y of 63% of the buoys definitely proves .that such
a schems is feasible, Improved sea anchar connections should increase
the recovery percentage .‘ A1l of the buoys except one which on recov.ery

showed measurable fall-out with survey instruments (TIB's), were to the
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the poeitive Bum:l&ry eemplee.

‘
5 ;

i collected in the B- 31 device 15 L ; ,'
- -4) e.‘ ‘; ,).

The ‘value .

obscured by surface contna.mination .Von the B- 31 containere.',
T NS
of these samples can better 'be ascertained efter preliminary la'boretory.

.mlysee. All the a‘bove samplee are now in ZI leboratories and under - ”
; o - T ) _ . - ey E ryﬁ K3

process, PACT T
~ ko %’f L
Coa 7!:- -

Project 7 b - P:ropagation of Seiemic Waves (J Allen Crocker) - : ‘ -

Current reports from Washington, D. C., indicate that eix etetions

received strong eignala one etation fair ons station queetionable, " ¢

and no report from one station. Another etation reported no eignal";

it is believed that the negative result fram thia station was due to

faulty instrume:ntation.
It has 2ls80 been reported that some Coast and Gsodetic Survey

selsmic stations have reported positive signsls.
Details of .the magnitude of these aignals and their respective

locations are not currently available at this headquarters.

Project 7.5 - Transportation of 4trbdrne Debris (P. W. Allen)
t

Deta were ohtain.ed to determine cloud height end movement after N

Mike Shot. Becsuse of the conflicting date reflecting the true height

'5-

of the Mike cloud, conclusions will be held 1n & abeyance until such thOPiEDIDOE

L RC
that critical evaluation of all data will yileld the most probe.ble heigt‘x%N

end path of the Mike cloud. '

-

Project 7.6 - Detection of Fire’ball I.ight at Distencee (M. H Oleeon)
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Table A-l

- _ RESIDUAL CONTAMINATION LEVELS

. PRETCTN ~ Time (Days) .
= Place M M+l M+2 M+3 M+ b
rz-E . ' ' . e ' oy
33 Runit 300 ko 1008 Lo8 - 308
NS , :
| Siwog, . o+ Biidird 20,000 3,000 - 1,800 2,0008 - 800,
‘Engebi 50,000(“) 19,000 6,000 3, 300 - 1,800
"' Bokon 10,000(?) - 10,000 14,0008 ° 8,000
1 .
Iy Ruchi — 16,000 8,000 9,000 3,400
‘Bogallua 7,ooo(°?_ 14,000 7,000 - 6,000 . 3,000

’Data taken from RadSafe maps. Numbers indicate intensity in milliroentgens/hour at'25 £t
altitude unlees otherwise specified. Intensity on ground was roughly four times alr reading.
.. These numbers should be considered with caution since. they were taken under very adverse con
. ditione and also are, in some cases, interpolated. M represents the day of Mike Shot, -~

~ o

(a) w . ' ‘ . ‘ "“’1" ‘) . Y ’ ‘.,
. . 150 £t altitude | | | i :
A

2 (®)seo £t altitude

B Ay
i o A
, B N

< (1500 £t a1t1tude

'8 io_n ‘ground .
~N .



