3
i
|

410633

. !’ A
Pl M H.ID300ZX

e f
icr
T AMT AN AT T T
OFP=UATICL ChAonlnn
. —
Do ‘ T
g
e : . : e e '
e N .
R L T
P LR - ! X ' el
v (P i i
-
"o
“
s
&
LAY
g
£y

. A '..'...Z".- /
) - Trhe Poso Staff CO“ediM
1 BCJ‘
o der -
. % ' of

* W
o

= “: J Division

: I

aLcE _“J

LGS ALAMOS SCIENTIFIC LABOPATORY
of the

. IMITZF3ITY CF CALIFODHIA jb?) ’% 5‘0‘

Los Alames, Lew lMexzico

e

,7)

_ LS SHFICATION CANCELLED
l J:‘-n'.l";r.f l’))lu‘ S
. 3 wWITH DELETION
: Hj o DOE/ OF

)

SETATIRT IR, W WEm L g
é R

~
<)
-
o~y
D
“~
[~y
"‘\

f:

Sorteq, ' -‘ ~ BEST COPY AVAILABLE
N, J_D?VE — o .
| m— /



DISTRIBUTION WAN 6 1954

20 Copies, Series A

A. C. Graves
N. E. Bradbury
D. K. Froman
J. C. Mark ~
D. B. Hall
W. E. Ogle .
R. W. Spence ! .
L. J. Brovn 7/

G. L. Felt

N. H. Smith

K. E, Fields

P, W. Clarkson

H., F. York

D. Sewell

H. K. Gilvert

J. L. Ga&rlord

LASL Report Library

i1

Copled/DOE .
LANL, J-DIv.

1/a

3/A
L/a
5/A
6/A
7/A
8/a
9/A
10/A
11/A
12/A
13/a
14/A
15/A
16/a

17/A -- 20/A

b

o D

by

o
b W ipr
[PRPSTRTTY. Ivieit B T YRR

B

Feaait A

1wyt L e

ces

A v
P "
P

-y

s .

s

)
b .

2

R T R

Y

N

&
”
o
4
i
-
-
2

. kol




. |’.' "“"&V.'mw o SR T 2T

Ml

v

wnp e

"y oY T SIL TR

»

Program 15
wants to know
HOW DEEP IS THE OCEARN?

T.ook in’'the Eandbook
Boys!

Coplea/DOE 7 114 B 3
LANL, J-DIv,

1
PN RPN )

I Sy
0 R

.,
IR

S

" .ﬂ'.ﬂ-’ ’0-::;’
oph
.l.'».(‘.:

e e W

Bhad g1l

- 7w
Vo ~a
Y
ERPYI

R LRI e e

YT
ol
i

s v

N

D ! "“*-""",‘T' L3 20
a% Y . :
L e “

L avpew u WL

[ 20



ey o ¢

WA .

ACEWOWLEDGMENT

1t vould not be poesible, in the limited time available, to
s +srzips all of the people who have contributed to this Hendbook.

i+ geems appropriate to say that it was put together by the

PRS- S

.?".'.",'_' S'.a.rf of J Division, using information largely supplied by

» .:+tetcn, W Division, and DIRX, of the Los Alamos Scilentific

‘uti:fr.;;xy and by the University of California Fadiation Laboratory

" t‘. f.’.‘emore. Information has been extracted from various reports

=7 ;*" end LASL, from field data of other ope*‘ations, and from the

o

=, &-‘.rich, FWC, and LM: meeting notes. Thue, any value of the
b=y lf{:‘:ld. be credited to the above organizations; its faults belong
{i{rectly contributing authors, who of course derived their

. - L}
*-- -+=.ilon from all the sources mentioned above, are:

13. Lee Aamodt _ Robert D. England
Wendell Biggers : ' Herman Hoerlin
_.331'01&‘1 Brown . David Jones
Lean J. Brown John S. Malik
Charles I. Browne William E. Ogle
Paul Byerly Daniel Seacord
.r=orge A. Cowan Newell H. Smith
ur ¥, Cox fioderick W, Spence
Mvin L. Embry : Bob E, Watt

"=, 88 usual, D, Whitcomb put it all together.

William E. QZ/é

- e . - .
1

Copled/DOE
LANL, J-DIv. |
. ‘ iv

-

i R
e s

IR A S Tt

ST

e qme &
o

g
1= .

4

SRR CTRTIESSTA L P A 1
T R .

o

L 1

1
!

AT e 1L

4
[

it

2%
'

et

.
e

de

1

N:., |h‘yﬂ,"‘|.n|q,-‘ Loy

o

g

LT LU

x
™,

Lo LTEY J‘l:v-

RS



Acknowledgrment . . .

Introduction . . . .

Copled/DOE

LANL, J-Div.

=z

CONTENTS

2.1 General Statements . . . . . . . . ¢« . ¢ o ¢ ¢ .
2.2 Methods of Measuring Energy Release . . . . . . . .

2.2.1

O oW

Energy Release By Radlochemical Means . . . .
A. Energy Release from Primary Bombs . . . .
B. Total Energy Release . . . . . « « « + &
C. Energy Release Information from

Detectors . . . . . . . . . ¢ o o & o o

Hydrodynamic Yield from Fireball Photography.
Pover vs Time and Time of Minimum Measure-
ment (Bhangmeter) . . . . v v 4 4 4 o o o o -
Yield Determination by Time of Arrival

Method . . . . . ¢ ¢« ¢ ¢ ¢ ¢ o o o o o o s o
Alphae Mesgsurements . . . . . .« ¢« ¢« ¢ + o o

. Introduction . . . . . . . ¢ ¢ & o o & -
Expected Garme-ray levels . . . . . . « -
UCZL Measurements . . . . R
Teller and Scintillation Alpha « e e e s
Flectrozagnetic Alpha ., . . . . . « « =+ =

_—

h-'ﬂ'r

4 .
$ & =
- -
.
:I
! Py
. L.
o4
N P
5.
EIE
bk
_‘2.
Vg:
Al
AR
FEE S
0 ar

A

r

i

i

i A LA Kide

-~

f

i N et Wi
el

By R s

- a—
P ara g

& AT S

-
)
e 4

RIE. S
O 2]

it
1
¥

T

19“.',:.6L._.:' .::;vv" ,‘v‘,'"v" .‘A...._'_‘. o

s i 0 S

i iy

10

e N
¥

¥ g




CHAPTER 2 MEASUREMENTS (Cont'd)

2.2.6 TNeutron Econonmy . .

2.3 Time Interval Measurements . . . . . - -« -

NN

.3.
.3.
.3.

W=

Optical Time Interval Measurements
Time Interval by Electromagnetic Means
mime Interval by Gamma Fays . . . .

« "2.4 Radiation Flow &nd Case Observation . .

2.4.1 Frame Pictures . .
2.4.2 Hot Spots . . . . -

2.5 Thermonuclear Reaction Characteristics .

2.5.1 General . . « « « ¢ ¢ = = * ¢ " °

A. Ganex Type Meaeuremente,ﬂ

Experiment . .

2.5.2 iment . . . . . - e

2.5.3 Experiment . . . « - o -

2.5.4 Tem oTe Measurement of D-T Reactlon
from Width of Neutron Energy Peak . . .

2.5.5 Relativistic calculation of Velocity of

Neutron from D-T Reaction,

Mass System . . . .
2.6 Miscellaneous Experizents
Temperature

2.6.1
2.6.2
2.6.3% Bomb Spectroscopy .
2.6.4
2.6.5

CEAPTER 3 MISCELLANEOUS DATA . .« « - -« -
(See 1ist of figures and tables

A{PFTDIX A OUTLINE CF SCIENTIFIC PEOGRAMS

ATPINXDIX B TASK UNITS OF G 7.1 . . . - -

vi

copied/DOE
LANL. J-DIv.

xperimen evggcgv.

Tenex Type Measurements,

Heavy Element Program . A

for

Prompt Thermal Rediation . . . -
Atmospheric Trensaisseion . . . -

con*ents)

in Center of

S 2-k2

2-55
2-55
2-57
2-58
2-59

2-59
2-62

2-69
2-69

2-69
2-70
2-T2

2-73
2-79

2-89

2-98

2-101
2-101
2-105
2-108
2-112
2-117

3-1

A-1

B-1

b s
.
Toa
P

IR
:f

Ll

f»'.-'_,.»i
Ny

R
-

L]
g

Al

jsasder

o't

gt

dui

.
hew

R T

"l"-’
A

aF = ¥ :f ’

Lt

SH o~

L sy — b P, oo gl
v;r-— » or

RS

.~ O IR LY
R

i

e

i

T w WK g v

&

YR

ek

~ Voee
el |

Eas

g

+
>

(R LRSI NN
,

M AN WY

Trad

T Ui

9
ey

[



{i:i&”?f}h%ﬁ;f;.

T

FIGURES ;
rl.xi‘:';
k3

CEAPTER 1 THE DEVICES &,‘:‘
' P
18 e e e .. 1-53 L
« BN e * o o ® 1'5)4' ‘HEL:
. . . . . . . . . . . . . 1’55 '.’_f'
; (Over-all Sketch) . % . « v « « v+ + o - . 1-6
. Over-all Sketch) . « « « « « o« « « « o 1-57
. e e e e e e e e .. 158
. e e e e e e e e .. 159
J R R

N el el et i el el el e el e o
. .
MO HHKFHEEFEKFHEKFEHKFEFE\OY®- O &

ni¥phere (Sketch) . . . . . .+ o o . . . 1-61

.10 here (Photograph) . « . « « = « « « - 1-62
1 kemisphere . . . « « « o o+« « o o . 163
.12 er-all Sketch) . . . « = o o « o« - + . 1-6b
.13 Radii ve Time, ~ . . . . . 1-65 R
L1k ~ Radii vs Time, * e e e e 1-26 &
.15 Interface Radii vs Time, e e e e . 16T S
.16 Interface Radii vs Time, \&'\g\‘& .. ... 168
.17 Interface Radii vs Time, ’ . e . .. 1-69 { =
8 Interface Radii vs Time, . v ... 170 ; i
.19 Interface Radii vs Time, L _ e e . .. 1-T1 hoY
.20 Sketch of CObra . . « « &« o« o o o o o o o o o o o = 1-72 PR
.21 Sketch of Racer IV . . « « ¢« o o« o o o o o o o o ¢ 1-75 ot
CHAPTER 2 MEASUREMENTS T
?
2.1 Fireball Redius vs Time--G ouse Dog and George; %
Ivy Mike and King; Catimated . . . . . . 2-23 ¥
2.2 Power vs Time- -Greenho og and George; Ivy Mike j,ff
and King (NRL Optice DiWData) . . . . . . . . . . 2-25 5o
2.3  Time of Minimum vs Total Energy Release . . . . . . 2-26 MR
2.4 Yield ve Time Difference ("Prediction Plot" for g g
Time of Arrival Measurement . . . . . « « « « « « - 2-30 P
2.5 Shock Arrival Time vs Distance . . . . « . . « « - 2-31 ,
2.6 Comparison of Plastic at High Gamma Dosage Rates :
with Terphenyl in Toluene at Lower Rates . . . . . 2-% HRE
2.7 5V ve Temperature for the D-T and D-DP i
ReAGCtiONB o o o o o o o o o o o o o .o o s o s o o ¢ 2-Lk T
2.8 Total Cross Sections for the D-T and D-D; .
REACLIOMB v « o o o o o o o o o o o o s o s s = e 2-45 .
2.9 Nitrogen Capture Garma Rays . . . . . . . 2-52
2.10 Fisseion Product Gemna-ray Intensity . .. 253 3
2.11 Fission Product Gamza Rays in Air . . . . 2-5h4 s
2.12 Ceometry of Genex and Tenex Channels, PR
Experdment . o« 5, « « o o o« o o o s .. 2-Th 13
.J_D/f . . (K g‘éi‘
-
3 & -
— 7 v
A 2
~



-

2.13
.. 2-8
2.1k
. . e-81
2.15 Bekavior,
Rvet) oo oo .. 2-9
. 2.16 Expected Signal Behavior,

(r/sec v8 t) . . . - .
2.17 Display System Cove

5.
i)

i

:

ct

b
82

R 1 N

i
IR

2.18 Relative Number of D- actions as Function of T2
Energy in Center of Mass System at 10-kev 43
Temperature . . . « « o« o = = ¢ = = o = * * ° 7 2-100 Y4

5.19 Thermal Yield vs Radiochemical Tield = . . . . . - - 2-114 =

2.20 Predicted Thermal Flux at Sea level for
Atmospheric Conditions Similar to Ivy Mike . . . . 2-116 e

CEAPTER 3 MISCELLANEQUS DATA . [

3.1 @ Showing Zero Points . . . . 3-2 it

3.2 11, Showing Zero Point . . . 3-3 -

3.3 Alpha ve Time . . . « « - « - 3-b §

3.k Al VB TIME o o o o o o o o e e s DD X

3.5 vy Mike Garma-ray Intensity ve Time, 2300 meters ]
(r/sec ve time in UBBC) o v v e e e e e e e e 3-6 in

3.6 Ivy Mlke Gamma-ray Intensity ve Time, 2300 meters 34
(r/sec ve time in 8eC) . o o o+ o o« o et c - T 3-7 -

5.7 Ivy Mike Gamma-ray Intensity vs Time, 4000 meters . 3-8 ;'

3.8 Prompt Dose vs Distance, 10 M (Ivy Mike and s
Computed Data) . « o« « « o =+ & & = o x o " 0 o " 3-9 i

3.9 Ivy King Gemma-rey Intensity ve Time, 1660 meters . 3-10 i

3,10 Dose Rate vs Tine, 550-KT Composite, 1660 meters i
(Greenhouse Easy and Ivy King Data) . « « « + + + * 3-11 L

311 Ivy Mike Fall-out Intemsity vs Time . o o « = « « » 2713 i

3.12 Contamination from Mike Shot, MDay « « « o o & = ¢ 3-1k 3’

3.13- Contamination fraom Mike Shot, M+ 1 Day . . . . - - 3-15

3.1k Contemination from Mike Shot, M + 2Dy . . . - - 3-16

3.15 Contamiration from Mixe Shot, M+ 3 Days . . . - - 3-17 ¥

3,16 Contamination from Mike Shot, M+ L Days . ... . 218

3.17 Contamination from Mike Shot, M+5Days . . . - - 019 '

3,18 Contanination from Mize Shot, M + 6 Days . . - - - 5-20 ;

3.19 Contamination from Mike Shot, M+ 7 Days . - . - - 3-21 3

3,20 Contamination from Mike Shot, M + 8 Days . . . - - 3-22 &

3.21 Contemination from Mike Shot, M + 9 Days . . - - - 3-23 =

302 Contanination fram Mite Shot, M+ 10 Days . . - . - 3-24 &

3.23 Contemination from Mike Shot, M + 11 Days . . - - - 3-25 PN

3 0L Comtamination from Mike Shot, M + 13 Day8 . . - . - 326 5

Copled/DOE =
LANL, J-Dlv. -
viii : ) 7 =

£

o n

3



CEAPTER 3 MISCELLANEOUS DATA (Cont'd)

3 25 Contamination from Mike Shot, M+ 14 Days . . . . . 3-27
3,26 Distribution of Radioactivity in Surface Waters

of Bikini lagoon, Crossroads Baker + 1Day . . . . >3-29
3 27 Distribution of Padioactivity in Surface Waters

of Bikini Lagoon, Crossroads Baker + 2 Days . . . . 3-30
3,28 Distribution of Rediocactivity in Surface Waters

of Bikini lagoon, Crossroads Baker + 3Day8 . . . » >3l
3,29 Peak Overpressure vs Distance, Yields of 1 - 10

MI, Overpressures of 0.1 - 10psl . . . . . .
3.30 Peak COverpressure v8 Distance, Yields of 1 - 10

MT, Overpressures of 10 - L 207 N
3.31 Peak Overpressure V8 Distance, Mike Shot . . . . . 3-3h4
3. 32 Peak Overpressure V8 Distance, Thermal Surface . . 3-35
3 33 Peak Dynamic Overpressure v8 Distance, Over-

pressures of 0.1 - 10 P8l . . . . o o o .o e e 3-%6
3. 34 Peak Dynamic Overpressure V8 Distance, Over-

pressures of 10 to Lo 220 T-F A 3-37
3.35 Material Velocity ve Peak Overpressure . . . . - - 3-38 e
326 Radius at Time of Minimum ve Yield . . . . . . - - 3 '
3.37 Wave Amplitude in Shallov Water vs Distance . . . . 3
3.38 Contour Map of Greenhouse Dog Crater . . . « « « « -
3.39 Contour Map of Greenhouse Easy Crater . « « « « « +» 2
3.0 3
3.41 3

Contour Map of Greenhouse George Crater . . . « . =«
Contour Map of Ivy Mike Crater . . . . . . . . - =

AR AT TTeTE

- " " S - - v e - . [N P
L Cimbaidbmen AR e TV el e T
.t Sl by 8 .o . AR ~ gk : ¢ ¥ -‘"?; . s
e e e v PO G X S et ;
. Atk Jt. b gy b ) e o -
W i, T J2 el 4, . . 1 .v el oL T W ’“'
. i O 3 Y- K. ‘ KA 2 5 - N 2 I LM +

f

Lo}

QRN

3
(¥

o Mgl er e g - IR o
R R T )

»
B
- .

[, TeA T O
]
T

.
| ey .
*
v
M
K

-
MR SERE

LA
1
1}
"

i

E I
copled/09E . £oE
LANL, J-Div. . L N

G4
R WP R SN P YT TR

e s S ot ) U]

)
Ve
b o



-
|

CEAPTER 2 THE MEASUREMENTS

Lt
X3
Lo

TABLES
CEAPTER 1 THE DEVICES
1.1 Approximate Component Weights, a .. .. 1-26
1.2 Approximate Component Weights, e . . . 1-29
1.3 Approximate Component Weights, e .. 1232
1.4 Approximate Component Weights, e . .. 135
1.5 Approximate Component Weights, - ., ... 1-38
1.6 Approximate Component Weights, | “-'3:\-“ 5. . . . 1-39
1.7 Approximate Component Weights, | _ ... 1 -
1.8 Aporoximate Component Weights, e e . . 1-Lk i
1.9 Approximate Component Weights, .. .. 105 }iv
1.10 Integral of pdR -- AP B ey
1.11 Integral of pdR -- AU B ¢ S
1.12 Integral of pdR -- » s e e . e ... 1-M8 e te
1.13 Integral of pdR -- BE\.ETEB I R TS
1.14 Integral of pdR - . [ s e e v e 150 e 4
1.15 Integral of pdR - R £ 52 H ;%t
1.16 1Integral of pdR -{ __ D 3§§.
&
1

i 1

1 Expected Garma-ray Levels . . . . . « « o = o ¢ 2-33
5> Cross Sections for Tuballoy (TM-47) . . . « .« . . - 2-k6
.3 Predicted Lighting Times of e hot

4 Interface Radii, Materi

Neutron Mean Freaufaths

.....2-106
TransmissioX and Thermal Flux Received as Function

of Field of View for Conditions Similar to Those

Existing on Mike Shot . . . « + « « ¢« o ¢ o o = - - 2-119

‘ZAPTZR 3 MISCELLANEOUS DATA

1 Ivy Mike Peak Fall-out Intensity . . . . . . - - - 3-12
5 J-11 Threshold Detectors . . . « « « = = « = = * ° 3-47
.3 J-12 Thresiold Detectors . . « «.c o o« o = = = ° 3-48
4 Ivy Neutron Intersities es Seen by Various

Threshold Detectors . . « « « o« « o o o ¢ = + o = ° 3-49
3.5 Predlcted Neutron Intensities as Seen by

Varicus Threshold Detectors . . . « .+ « o « = = * ° 3-50

i
t
"

I_yl‘hlm"l"! in 1L Sts el + R < oo war: g s

PErAVN
ke

Copleg, D
/DOE x

LANL. ) gy, | ) 1 0

PO 3
Ry i

i
.y
f



[/-AeS§ .
PAGE Sl WERE JUDGED

TRRELEVANT AND WERE NOT COPLED

7 A



|
|
|

—— -

Copled/DOE

LANL, J.-Div.

i

CHAPTER 3
MISCELLANEOUS DATA
This chapter 1s simply a collection of random information that

may be of use and not othervise easily obtainable in the field. Wo
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TABLE 3.1

, IVY MIKE PEAK FALL-OUT INTERSITY

(M. Klein)
Location Intensity
Engebi 10° R/nr
Aomon 190 R/hr
Runit 9 R/hr
Rigili .5 R/ny
Aniysanii . 150 mR/hr
Enivetok 1 R /hr

»*
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Fadioactivity From Crossroads Baker Shot

The curves of Figs. 3.26, 3.27. and 3.28 show the radicactivity
in the surface waters of Bikini Lagoon on the first three days after
Crossroads Baker S%Pt’ The values shown are in mR/hr. Since this
shot was in late July, wind and current conditions were somewhat
different than those to be expected in March and April, when the
trade winds are blowing. The prevailing trade winds are from east-
northeast, averaging 15 to 20 knots, while on B day there were light
breezes estimated at less than 5 knots from south-southeast. On
B + 1 the light breezes alternated with p;riodskof calm, and on B + 2
and B + 3 the wind increased somewhat and hauled to the southeast.

(The figures shown are from an article, "Diffuslon in Bikini

Lagoon", by W, H. Munk, G. C. Ewing, and R. R. Revelle, of the Scripps

Institution of Oceanography; Traensactions of the American Geophysical
Union, v. 30, pp. 59-66, 1949. The following note accompanies the

figures: "Qualitative description of the diffusion of contaminated

water- -In examining the distribution shown . . . one should hold in
mind that they are based on measurements extending over many hours,

rather than on simultaneous measurements.")
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Pig. 3.26 - Distribution of Radicactivity in Surface Waters of Bikini
Lagoon; Baker + 1 Day
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3,27 - Distribution of Radioactivity in Surface Waters of Bikini

Lagoon; Baker + 2 Day®s
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Fig. 3.28 - Distribution of Radiocactivity in SBurface Waters of Bikini
Iagoon; Baker + 3 Days
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