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PKMEcr 21.1 : 

. ANALYSIS RJR FISSIOX AKD FUSION INERGY YIELDS :;-.,._.- . . . 
: 

This project is the Livermore counterpart of Project ll.1 conducted 
by Los Alamos; both will conduct the same sort of analysis of bomb de- 
bris collected from the cloud. Although the p 

bility‘on the analysis of cloud samples 
it will share the filter papers from th 
A similar'distribution willbe made by ProjectJll.l' on the l : 

_ 
8. 

_ _ :,, - : . . . .;,*-.. - .1!.. _ 
J ._ . . ;’ . _ ‘- . . .,’ -_‘. ’ .,._ tr . . ..-.’ 

-. ._ _ .-.A . . _ :’ ., . . 

. . : ._. .I - 
;‘> _, : ! . _ \ 1.. 

Hethod . . . . . . . , ‘.f , __.-A: .. 
* -._ _ _a. . . . .*, ..:; ..‘ .‘-i. ,, ;:._.._:‘?-: 

-. _. J;.-f’-t. . ..‘- .- 
<~&c‘;:e_;~-.‘,:l;g... 
.,,<i_.l.rz 

The radiochem&l analy&'m&ods of this.projecf.are esTi‘ ’ 
the same as those of Project ll.l; one innovation is the'& a 
as a tracer for determining the bomb fraction. A certain‘ quan 
this isotope will be placed in both the UCRL and LASL devices and looked-‘ 
for in the particulate cloud samples. The fraction of the bomb wh3 
the sample represents is then given by the ratio oi the amount -of, 
present in the wmple to that ori&&ly placed in the bomb. 

. 

Support Requirements 

As in Project 11.1, the analysis will be made in the ZI;'the work 
of coIlecti.ng and distributing the samples'will be performed by Project 
11.2. Total number of people: 2 _. ._,.._ _. 

Project Officer: Dr. Kenneth Street:;&. 
University of California 
Radiation Laboratoe 
Liver_mre Site 
P. 0. Box 808 
Livemre, California 

Sponsor. : AEC 



PROJECT 21.2 
SAMPLE COLLECTION 

By mutual agreement with LASL, the samplk collections will be per 
formed by one group under Project 11.2, made up of personnel from LML 
and Livermore, thus avoiding’duplication; the purpose of listing Pro- 
ject a.2 was to indicate Livermore*a participation in the operation. 

Method 

Refer to Project ll.2. 

Support Requirements 

Included under Project 11.2. Total number 

Project Officer: 

. 

Sponsor : 

.;,. ; 
. . _. : ..- .-‘. 

‘,. .-_ ..” .,.: ~ .x’,: 

,,,-. 7 

./. ., . - . . 

of people: 1’:. .‘, : 
. . -. 

Dr. Peter Stevenson 
University of Californ58 
Radiation Laboratorg 
Livermore Site 
P. 0. Box, 808 
Livexmore, California 

:: 



. 

. 

PROJECT 21.3 
HEAVY ELE&NTS INVESTIGATION 

This project is another joint enterprise of UCRL and LASL, which 
share the responsibility for personnel and equipment for the investi- 
gation of the short-lived heavy elements, 

Method 

Refer to Project 11.3. 

Support Requirements 

Included under Project 11.3. : 

; Project Officer: Dr. William Crane 
University of Californi? 
Radiation Laboratory 
Livermore Site 
P. 0. Box, 808 
Livermore, California 

Sponsor : AFX 



-._ ..-....... .\ __:_. . - .._ - _ _ . 

PROJECT- 21,3 
GAS ANALYSIS 

At present no proven absolute method exists for determining'fusion 
yield by radiochemical analysis, mainly because of the ,co@ex problem 
of collecting and analyzing for the products of fusion processes. 
Instead, sn attempt can be made to determine the total neutron economy; 
that is, one attempts to account for all the neutrons produced in the 
device by measuring the products of all the known neutron Induced 
reactions. One of these is carbon & produced in air by neutron bomb- e - 

bardment of nitrogen. By measuring the smount of & collected as 
CC$ in a gaseous cloud sample, the number of neutrons which escaped * 

from the bomb case can be established, assuming that the sample is I 
representative. The remainder of the neutrons presumably are accounted - 

for within the bomb itself, their number being determined by analysis . 

of particulate bomb debris. The fraction of the bomb which the gaseous 
sample represents will be determined by measuring the amounts of 
fission products in the sample, in this case the gases krypton 85 and 
krypton 88. Whether or not this is feasible will depend largely on the 
degree of fractionation of these gases with respect to other gases, a 
problem which will be studied by early analysis of the first ssmples 
to arrive after each shot. 

Unburned tritium will be looked for in the gaseous samples since 
the amount presentmay be interpreted in terms of the extent of mixing 
of the bomb components during the critical 'burn' period, and hence 
is an indication of the efficiency of bomb design and construction. 

Method- 

The first six cloud samples arriving at Eniwetok (Fred) after each 
shot will be taken to Parry (Elmer) for quick analysis to catch the 
short-life activities. Afterwards, these samples will be air couriered 
to IiCRL for further analysis. An attempt will be made to modify the 
sampling and analysis techniques used during the operation on the basis 
6f.information gained from the early shots, in order to test more fully 
the feasibility of gas analysis as an acceptable method of field measure- 
ment. This project will participate in all shots. 

-, 

Support Requirements 

Air or boat lift for gas samples 
required, as well as airlift to the 21 
Total number of people: 3 

from EBiwetok to Parry will be 
some two days after each shot. 

Project Officer: 

Sponsor _ : 
c 

91 

Dr. Floyd Nxnyer 
University of California 
Radiation Laboratory 
Livermore Site 
P. 0. Box 808 
Livermore, California 

. 

c 
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I PROGRM22 
Project8 22.1, 22.2, 22.3 

_ GANEX,TENEKANDALEIA 

. These three p-03 
the reaction history 
just aa Project l2.1d 
sought as in that e * 
rice of the fusion process, the neutron energy spectrum, tem&ature of 
the 'bum*, and alpha of the initiating bomb. 

Method ‘. 

th of these pipes will carry a gauex signal, and 
fusion section, will be used to 

carry the tenex signal. Alpha of the initiating bomb will be measured 
by placing the phosphor and fiototube close to the bomb, the signal 
being pQed_back to the recording station bp coludal cable. 

the bunker will be lot 
zero site. The bunker 

feet from zero. . 

Support Requirements 

A truck with an A-frame wiIl be needed at both 
to other transportation, for the final alipent of 
will be three (3) trailers on both sit& which will - 

.r: 

‘i _ 

uites in'addition 
the pipes. There 
require evacuation. 

Film recovery is to be made by helicopter. The personnel for this pro- 
gram are included in Project 12.1. 

Project Officer: Dr. SterUng Colgate 
University of Califomia 
Radiation Laboratory 
Livemore Site 
P. 0. Box 808 
ILvemtore, California 

.I: _: :-. 
Sponsor rA.E 

.- 

. 
.L , 

CO!TO/D& 
!Aft'!. RC' 
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Pmm 23.1 . 
. HOT SPOT TIMEINTERVAL MEASuRE?rIE~ 

The purposes of this.project and those of Project )3n4 are quite 
similar, both being studies of the characteristics of the 23,4-- 
from the initiating bomb. The measurements will afford a direct check 
on the designed hydrodynamics of the devices. 

*- 
% 

Method . . 

ed as a functi 

The pressure of the 
which the shock travels 

others, and by measuri 
different thicknesses 
may be determ3ned. 

d hence the @strength of the shock 

‘spots’ will be 
a bunker about two 

be located on Airukiraru 

(7 
Support Requirements 

,. s*z 

Helicopter f&n reco 

Project Officer: Dr. -I 

Radiation Laboratory 
Livermore Site 
P. 0. Box 808 
Livermore, Celifornia 

Sponsor : JW , . . . T.: . ,;;.. ._ ‘. 
.I . . 



PROJECT 23.2 
BALL OF FIRE PHOTOGRAPHY 

This is a continuation of EC&C~s responsibility for photographs 
as indicated in Pmject 13.1- _ The methods used on the LASL shots will __-- 

also be d figures from the fireball 
photogr 

i I 

Method . 1-. 

The photographic methods are identical to those used in Project 
13.1. 

Support Requirements - 
: . 

These are included in EG&G*s toti requirements. 
., ;-, 
..i_-‘;:j:y,’ :f ‘_.: ;-. 

. ‘.- r >*. ..I,. 1 L. . . . . . . 

Project Officer: &, Herbert g; G&i'., -'b:" '.--I 
Edgerton, Germeshausei &.I 

Gder, fnc, I Y. >_ “: ..c ;1.; .-. 

160 Brookline Avenue 
Boston 15, %ssachusetts 

Sponsor : ABC '. 

,:. ,.’ 

_.. _ _ _- 

.“ - dc 
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. 

Phonex, neutron photography experiment, is designed to measure the 
IEUtrOn energy spectrums the Tenex 
E 

If a polyethylene radiator is placed in a beam of neutrons, *knock- 
on' protons are produced with an energy distribution proportional to 
that of the incident neutrons, the proportionality factor depending 
upon the angle through which the protons are detected.. The 'camera' 
for their detection is a photographic plate covered with a nuclear 
emulsion in which the protons are absorbed, leaving tracks of exposed 
grains to indicate their travel in the emulsion. These tracks can be 
counted and measured with a microscope, their number and length giving 
the data for the calculation of the neutron energy spectrum. When 
properly corrected for scattering and capture processes, the spectrum 
can give an estimate of the total number of neutrons produced in the 
fission and fusion reactions. The spectrum can also be used to calcu- 
late the temperature of the fusion process and the motion of the outer 
layer of burning fuel, these factors being theoretically related to ~ 
the shape of the spectrum. .:. ‘.. 

Me thoa 

One of the evacuated pip 
thylene radiators for the 
The protons coming off the 
.pipe extensions to the 

paths, different thicknesses 
amounts of the 
neutron energies. 

effected by a blastac&ated 

Support Requirements 

,._&Jicopter film recovery ~_ 

mechanism. \ 

will be 

Project Officer: 
. 

Sponsor : 
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Na, Project Title 

11% 
1:1c 
l.ld 

;:: 
1.3 
1.4 

E! 
117 
1.8 
2.1 
2.2 
2.3 
2.5a 
2.s 
2.6a 
2.6b 
3.1. 

. ?i 
6:2 

. 

Free Air Pressure6 ............................. 
Precursor Phenomena ............................ 
Rase Surge Phenomena ........................... 
Peak Preasure by Aerial Photo .................. 
Pressures Less Than 40 psi ..................... 
P~ssuree Greater Than 40 psi .................. 
Shock Winds .................................... 
Underwater Pressures VI Timtj ................... 
Acoustic Pressure Signals in Water ............. 
Water Wave Studies ..*~*.....;...~~~*~~b~~~~..* . 

Close-in Ground Acceleration...; .............. 
Dynamic Pressure Measurements .................. 
Gw Film Dosage .............................. 
Gamma Dose Rate vs Time ........................ 
Neutron Flu and Spectrum.........;..; ......... 
Fall-out Distribution .......................... 
Fall-out Distribution .......................... 
RC Analysis of Ground Contemination ............ 
RC Analysis of Ground Contamination ............ 
Loading of Structure8 .......................... 
Crater Survey & Evaluation ..................... 
Tree Stand Studies ............................. 
Effects of Blast, Gust & Thermal on 
AC in Flight ................................... 
Proof Testing of AW Countermeasures ............ 
Decontamination & Protection ................... 
Ionospheric Studies ............................ 
Electromagnetic Radiation Calibration .......... 
Detection of Airborne LF Sound ................. 
Calibration Analysis of A-Bomb Debris .......... 
Cloud Photography .............................. 

7.1 
7.2 
7.4 
9.1 

. 

PROJECT PARTICIPATIOIB+ 
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+ This and the following page comprise Appendix II of Annex C, 
TG 7.1 Operation Plan l-53. 
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,Project Title . 

Analysis for Fission & Fusion Energy : 

Yields . . . . . . . . . . .._o........................ 
Sample Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.................. 
...................... 

Reaction History ................. 
..................... 

13.2 

;:; 

l4:1 
15.1 
15.2 
16.1 
17.1 
18.1 
18.2 
18.3 
18.4 
18.5 
19.1 
21.1 

21.2 
u.3 
21.4 
22.1 
22.2 
22.3 
23.1 
23.2 
24.1 

Cloud Photography - _ 
-.'_I .- 

............................ . . 
Bhangmeters ................................... 
High Speed Photography ....................... 
Time interval measurements with Bowens'.;.'. ... 
Threshold Detectors .......................... 
Teller & Scintillaton Alpha .................. 
Electromagnetic Alpha ........................ 
Garmna Intensities at Late Times .............. 
Microbarography .............................. 
Time Interval between Reactions .............. 
Power vs Time ................................ 
Spectroscopy ................................. 
Air Transmission ............................. 
Total Therm&L Radiation ...................... 
Narine Survey ................................ 
Analysis for Fission & Fusion Energy .:::, 
Yields ..................................... 

Cloud Sampling ......... . ... . .................. 
Heavy Element Investigation .................. 
Gas Analysis ................................. 
GaIll?X ........................................ 
Tenex ........................................ 
Alpha .................... ..‘...*~..o.~* ...... 
Hot, Spot Photography ......................... 
Ball of Fire Photography ..................... 
Phonex ....................................... 
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PROJECT LOCATION BY ISLAND* 

ENIWETOK ATOLL 

Islands 

BOGALLUA (Alice)' ................... 
Reef: ALICE-BELLE 

BOGOMBOGO (Belle) 
............. 

.................. 
Reef: BELLE-CLARA ............. 

RUCHI (Clara) ...................... 
DAISY .............................. 
ELUGELAB (Flora) .................... 
TEITEIRIPUCCHI (Gene) ............... 
ENGEBI (Janet) .. **......m* ........... 

Reef: LUCY-MARY ............... 
BOKONAAFUPU (Mary) ................ 

Reef: MARY-NANCY .............. 
YAIRI (Nancy) ...................... 
AITSU (Olive) ...................... 
RUJORU (Pearl)' 
EBEPXU (Ruby) 

..................... 

..................... 
AOMON (Sally) ...................... 
BIIJIRI (Tilda) .................... 
ROJOA (Ursula) ..................... 
AARAANBIRU (Vera) ................... 

Reef! VERA-WILMA ..*; .......... 

.- ” ,‘: Pro.ie&s 

1.2b, 13.4, 13.5, 1i 
2.3 
1.2b, 2.3 : 

. *-. 
* ,, : : 

z:zb 2.3. '_ :__-- . . 
1,2b' / ,_f.' .,.:.i_..,;:;: ; .;; _ 
15.1, 18,' EG&G i_ l._~~~,~~~~~~~.~..~~i~ :. . 

14.1 ._ ,p _;“-zr I; .: .T 2 
3.1, 15.1, 18, &'-:-,$; ;-. '; -._ <, 
2.1 

-. .-1 ..;:_ ,. . ; 

2.1 
.- ._ 
-*< 

2.1 -. _ . 
2.1 
1.2a, 1.3, 1.7, 2.1 
Lie, 1.2a, 1.2b, 1.3, li7, 2.3 
18, 22, 23.1, EC&G 
1.2b, 2.3, 22, 24 
2.3, 18, 23.1, EZ&G 
2.3, ll;2, EGkG-- i 
2.1 .I 

23 
. _.. 

: . 
2.1 ._.T PIIRAAI (Wilma) . . . . . . . . . . . . . . . . ...* 

RUNIT (Yvonne) •~~o~**~~~*~~........ 
PARRY (Elmer) 
IGURIN (Glenn) 

r? 7 1 16.1, 18, EG&G,15.2:; L, •.~~8.*e~*8*........... . , 
'2' : : 

•**~~~~.~~.o~*....... 17.1 ..' - .. : 
: 

* This and the following page compriere Appendix III of Annex C, 
TG 7.1 Operation Plan l-53. . . . . ._ _. 

;_ 
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PROJECT LOCATIOfi BY ISLAND 

BIKINI ATOLL 

Islands Projects 

BOKOBYAADAA (Able).....~..~~.~~~~~, 2.3 2.2, 

Off Able . . . . . . . . . . . . . . . . . . . . . . . 2.1,h 

. 

2Sa & b, 13.5, 14.1, 

. 
DELTA. . . . ..*................... 13.4, 13.5, 14.1, 18 

NAMU (Charlie) ..................... 

Reef east of CHAhLIFh...i.~ .... 
Reef west of DOG ............... 

YUkOCHI (Dog) ...................... 
. 

Reef: DOG-EASY ................ 
UORIKKU (Easy) ..................... 

Reef: FOX-EASY ................ 
RO&XIRIKKU (Fox) .................... 

AQEOEN (George) .................... 

BIKINI (How) ....................... 
ROCHIKARAI (Love) .................. 
ETIYU (Nan) ......................... 

... ., .. ., . :. ... 
‘. 

AIRUKIIJI (Oboe) ‘-_’ ........ ...... ., .. .... 
.... 

Causeway: PETEH-oI3oE .......... 
AIRUKIRARU (Peter) ................. 

Causeway: PETF&mGER ......... 
BIGIREN (Roger) .................... 

Causeway: ROGER-SUGAR ......... 
RIZRE (Sugar) ...................... 
ENIMAN (Tare) ..................... 
ENIIRIKKU (Uncle) .................. 

RUKOJI (Victor) .................... 
CHIEEXUDE (William) ................ 
ARRIIKAN (Yoke) .................... 
OUR- (Zebra) ................... 
BOKUAETOKUTOKU (Alfa) .............. 
BOKORORYURU (Bravo) ................ 

M;&G, l.la, 1.2b, 2.1, 2.2, 2.% 
& b, 12.i, 13.5, 15.1, 16.1, 18 

1.2b, 2.1, 2.3 7; :.:-: .:.:f: 1.: +: -k. 
2.3 .:" '_,:, ., -+ 
Z&G, l.Pa; 1.2b, %1#.~2~'.,2.~a 
& b, 12.3, 14.1, 16.1 +?..;- ‘:. .” 

1.2b, 2.1, 14.1 
1.2b, 2.1, 2.2, 14.1, 16.1 
2.1 .A'. 
1.2a, 1.2b, 2.1, 2.2, 2.3, 2.5a 

& b, 14.1 - 
Et%&, 1.2a, 1.3, 1.4. 2.1, 2.2, 
y, 2.p t&b, 13.4# 13m5, 15.1, 

.I 
US&G, 2.5a & b, 18 " ' :...' 
EG&G, 2.58 & b 
EGG, J.T.F., office forA.o&u3 
12, 13, 15, 18; RN. 1.6, 20% 
6 b, 6.6, 15.2, 18 

In&G, 1.2a, 1.3, 2.1, 2.2, L ;::< 
~~5~ & b . ., .._ . . . 

?',a 13 2.1, 2.2, 2.3, 23.1 
1.2a: 2:l' 
1.2a, 1.3, 1.7, 2.1, 2.2, 2.3 

E 17 22 24 
18, $2,'23.1,hG 
l.la, 1.2b, 2.1, 2.2, 2.5a & b, 
EG&. 

2,ja & b 
2.1, 2.2, 2.5a & b 

,%- . . 
- 

2.1, 2.2, 2.5a & b _ 
2.1, 2.2, 2.5a & b, 11.2 
2.1, 2.2 
2.1, 2.2,. 2.5a 4 b :.;- : .. 
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