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e A Abstmct - ‘Stﬂ.phur an(" 'Phospbz'to Pills 'vero usw" tc reasurc the
. <rsapq of slov =nd fast neutrons as o function of distance, Analysis
of the results E thc rhos~hatc pills stey that doszges ¢f slew nou-
“trens £ 1 x 1 were obtained out tc 600 yards frer the furst, Cone
siﬁ'era‘vlc fast noutren intensity existcd ut tke S‘mtc but the uosﬂge
k. surcr'onts nre yet 1vaiub1e. - L ,
Tha B. ‘.The Yaurrvcase cf these r’e"surcnents was tr aetcrninc thv rehtion-
- -ghlp ‘betvecn neutron dosave =n? distarce froo thc burst. The cf*‘ect
i shicl im’ by a.rncr was 'alsr being 1nvestirate"’ BTRE
DN K
P C ?I!-e pﬂls vl—icb werc oade of sul':bur and calciun ,hc.mh'\'l:e, were
.. distributcd tn all tarpe: ships. After the test they were. cclleeted,
E 'ln" the :lnz’uceu mdio ctim y nca'-uwcc. with a Geiper ecunter.

\’ D. C'11cu1~ticm B B T ‘
Q "~ The caleulaticn rf ‘the total nu*'ber of neutrons ner cn2 HOre
;’ Q nnée according tc the fcllowing ogcrmuln' “Total neutrens = KC
‘ ‘1, K z constant e 4,1 -%x-aoY- Icr thuca_:;(PO ae , X censtant can
T o be wiven for the sulrhur until ercgssstceticn c*.ru,bg 6 t?x‘i‘ned frcm Los
1 Alnnecs, The sccnstant Lfcr Ca3(P04)2) Was derivec’ rcrithe felloving
o Tt e Cax(P0, ), Toh a’1 - sch
: e Ca er we ~he .00 vra?—s wh ¢ corrcsnonv
tc 3.88 x 1021 Atonsz'cf 4’2 g
-~ be . The .counter effi‘cieney was’ ’27..7%. ‘This uoas ‘determined
by cﬂmtmp a gtandar? nmniun s'mple. The st'ang ~rd represented 006
euries «f uranlun, 5 _
N T oe JThe half-life of P32 = 14,8 ﬂays. “The cxwerinentﬂly
.°° ﬂeter**ined half-11fe of the Caz(M i55)2 ".!1118 WS 15.6 anys and for the
.J\ sulphur nills was 14,5 days, (see ie, 1
N i d, BSlow neutrcn carture cross-sect:lcn ct P3l o 0,23 barns,
X The ac”ess-section of the sulvbur will be nbtuinefl fren Los Alarces.
i, - @es  Belf abscrrticn of the Ca3(P0,) tablets wrs 2.6,1.0,
when the tablet wns povdered and srrend gui catbln the nurber cf
- eounts odbtained wvas 2,6 ti~es as preat as before powdering. ce Fig
,2) The sane value g assuned for _the sulprhur rills, since was
‘the nctive cmpcnent 1:: both casos nnd i:he nllls were the sane size,

and sbane. G
T 2 8 r ninute fculculated tﬁ tha the r! the Able day

-1 18 masurenents nero bject to-a- mr*ber wf nnitaticns rmd
coryr ’ghich should ho tokon igto vonsideration in thelr in-
cne f these fasters zrp a8 followst
12 srere not cf proper shape =nl desipn. It wns necel =
,a~;s¢1f-n‘bs ticn facter of 2,6 vhich 1s quitc laree . -
‘ 18 Iactcr ray dntroduce gensiderahle ‘error.
d-rther substances which nay have. .
puld have -ecntributed €c neutren \cahtu!'e.;, k-
effic: of the eounter ray 1;1- TR
'mium standaru era' ‘
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R 3. ;The;captn}e cro§§=§355133—35—5-zg so Yo that =211 ccunts were

1ow, The accuracy cf = ccunt 18 glven by the fcrrmlas -

oo o T e T éz N 48, (m R
f e R T N3-Np - >
P tvthere Pe = ﬁrobable errcr, Ny & ccunts due tc back ground of the cow-
‘e ter and Ni- 5 = counts due t& the sarple. In making these neasurement.
: the pills echitainine little cr no induced activity, were counted until
Ni1e¢No = 200, The back ground cf the ccunters were anprcxinately 20.
Oon this basis = samnle ecntaining 10 counts/min, abeve back pround was
eounted tc an acecuracy of abcut 157 cnly (i.e, Pe = 153), In this re-
port it is assuned that a »ill hoving 2 eocunt of 1C ccunts/min, above
background has nc significance, This_places the lower 1imit cf neu-
tron Getection at 3 x 107 neutrons/en2, The vills having 50 crunts/pir
cr rere were counted with scme vhat greater accuracy, '
4., The descriptiocns cf lceations cn beard ships were frequently
inadequate cr nct leglible, ‘ ' ’

" 9, Very cften the pills rlaced con ewposed rositicns cn heard the
shinps were blown cway by the blast, !cst results renresent the neutror
dosago in rositicns having unknown ancunts cf shielding fror the Circet
neutrcn burst, : - - : _

F. 1. Experimental Datn ' .
A1l pills were counted that were reccvered fror ships lceated
within 80C yards cf the estimated pcint cf detonation, Only token
pills were connted from ships located fronm 800 tc 1200 yards fron the
detcnaticn,” All results of slow neutreon neasurerents are elven in
Teble I. No attempt has been rade to analyze the data cther than to
L lceate the raxirun reading obtatned abenrd each shiglon an cverlay of
’ the target array (Fig,3%)., Decny curves, shcvn in Fig, 1, gubstant-
, inte the fact that the activity being measurad was dfue tc P 2, '
2, The relationship of total slow neutrcns tc distance i1s showm
in Table II., This table was ccnniled by taking the highest rcading
ocbtained cn each ship as revrcsenting the neutrcn intensity at that .
noint with no regard fcr shiclding. The distance frem that roint tc -
the estimated roint of detonation was reansured off frenm the rap of the
tarzet array. Thgse results show the fcllowins neutron gisanesz ot
400 yards. 1 x 10+ neutrcns / s 2, at 600 yards 1 x 10%+, 800 yards,
1 x 10%Y and at 1000 yards abcut 3 x 107, o o
3.. The data in Table I ray vive ccnsiderable infermation on
.. shielding effects when considered in ccnnecticn with nlans of the vare-
" 4cus ships. XNo atterpt i1s nade here tc evaluate the date wwith respeet
to shielding heenuse plans ¢f the ships were nct avallable, It is
apparent however that there arc rither sreat differences in reasure-
“ments taken in wariocus places cn the ships, This 1s undcubtedly due
‘1srpely to differences in distznces from the rcint cf detcnaticr nand
in part £o shieldine, The variance in results cn the Skate ray bhe due
- 4n laree measurs tc the faet that water 1s = gced phielding raterdal |
= .against nmeutrons, - . V0 R v
<. 44, The eovnts/min, cbtained frem the sulphur rills on the target
" ships are given in Table I, The calculaticn of the neutreon inten=- . ..
. sitlies wil} ;“f‘lave te.wait until the eapture crcgs-secticn for sulphur - -
" 48 obtainod,¥ However gonsidersble fast neutrcn intensity was indiecat-
-gd on the Skato abrut 300 yards fror the burst, pndSSEQaied ~
o ayghnonctratell as Tar ag the Independence, T+
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" ‘Somple Bhip

Ko,
g _".1314  Arkansas =
- Arkansas - ,
lﬁ o 1320 ANKansas - Ar35- B Fim, 520
(1761 arkensas  Inside \o. 6 turret
oo 1782 Arkensns ~ end Deck, Frie. na, Stvd, .
S o 1‘783 ‘ Ark'moas g ,z.nd D ek, Fz-m. .Lag‘,utoi. ‘ : o
0 2 armor 5,9 X 10"'05 ‘
o , 1?84 Arkansas - idships ‘bc;.cw armcrod - e
S - ceck 6,18 x 109
P 1813' Arkansas , vIr\siue com..ng towes :
oo ' ~ 2 ermo" ,,0 x "09
' B 16 59 Apcgon Bridee Forwerd Fro. 52 1,04 "1020°
1691  Apogen cr.:.f.*xg I‘\t"“rna:l.\d.,r' ips, 3 9 L
B ! - - . . L’Luac 40‘,1 10
1692 -Apogon © - }‘m, ‘lo"neco ‘Foom . £.3.,0 X 102
. 4693  Apogen - Fwd, Batiesy Conpar ment £30 % 107
1604  Apogon Contrel. Room £3,0 x 202
1695 Apcgen Aftor Battory Conpartncn eI 0 X x 11 -
3606  Apceon Fad, Bnginme Room 38,5.0 x 3104
. 31697 Apogon Alter Engine Roon . - £3.,0.x 109
l Apogon Lanuevering Roern . 3,41 X 109
1699  Apogon After Tcrpedo Room 4,84 X 109
1751 Apogon ert*‘o R'\cm, amidships, 3
| “_. : oo l)(ly R 4 3.0 X 10
© 3752 Apcgoen it Batter.,r ‘Roon, wate- . ,
— ) : %14ne, port - Z 3.0 % 109
1755 Apogch 'Bridge, Jic’lu"\..ps £-3,0 x 109
: 1756 - Apogon Conning Towery anidehips, ,
T oo, <3.0 x 109
| 1759 Apogon = Afier ‘torpedo.room, 8tDdey 9
. : : : yater iine ‘e 3,0 x 10
1760 Apogon -Pump TOOM, griidships ’oelow .9
RSN | control 3.0 x 107, .
1614  ARDC 13 g) stod,. 1.14 x 1.8*
13615 ARIC 13 stba. . 3.9 xily
73 ‘Banner ,“S* na] Br2dge. Fro. 92 port<3.0 X 302
958  Bamoer ‘Main de(,k, Frm. 39, port <3.0X 102
- Z")' ‘Bapper  Cabin deck, Frm, '?3, scbd. 43 0 x 102
SR 1 C Bruie - UhEnown . O x 103
R L “Baprow - 40 mn barrel bex 43.0 x 1
,;.-770 - ‘Barrow . Flying Bridee, rhone box 23,0 X 109
27 “Baprow - 20 Tm, fwd, s1bde - €30 % 302 -
,,.;;'37‘7 Barrew - -After *stack cn_com ass <30 X 109
’ Qri‘htenden Ynknown . {90638 all in

sone buu ;men iocation) 3,06 x 1 10 ,
Crlttenaen» _ | )
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91

S0

931

933
935

936
938
939
940
041
942
1182,
1187
1191
1192
1289

°.Table I (contin

" Crittenden

Crittonden
Crittenden
Crittenden
Crittencen
Dawson

Davscn

PDavrscn

Dawscn

- Dawscn

Dawscn .

Dawscn

Davson

~ Dawson

Inﬂenendence ' , o
Flight Deck, fud. noTt, fro. !
2003 2.2 % 1?

Inderendenc a1

livht deck, ~fter vort,

o frr. 52, Sthde 5,93 X md?

fitto Filot Liouse, 09 legul, 10
- frr. /52, sthd ¢€.5 x 1C
~aditto Crevu's Head, B-EOP-AL Fro. 10
: ; ﬁort 2.7 X 10
adtto - Sick Bay Head A-3ia-2L Fro. 10
- $tbd, 1,8 x 10

-~ gitte Hachine Shop, 3rd deck, Fro.

| o 7 %‘i‘;d:& L .t ;.o"

a1tto - Fud, Magazine, A=313-%, rﬂ.

PR CWRS A T80 3.0 xxe*o
- aitto & PR 0208, TR 26, wort 10
RSO S : lkrcaﬂ : 3.22 X 10
. ditto PwCaptqins Cﬂbin 02 dec

o R Frn, 44, é 3.35 X 1010 :

daitto Fwd, Pilots Ready ﬁoor, o0
Co €3 deck, frr. port 4,60 x 10
Crew’s Galley 2n aedk,,ﬂm_ N 30
i 1.94 X 10 N

~ Dawscn

‘Hughes
Pughes
Hughes
Fughes

)  £‘€1tto f?‘
*dittof .

(4 § A A eJfmememrt CC X
ditto 2,44 x 1
citte 3.0 x 1040
altke o T 5,42 x 101C
agto o 2.9x 100
~ Under sidk bay Port #2 . L .
hatch 7.6 x 10°
After stack, conpass . 9
platforrm 9.g x 1010
Flying Brideec fvd. stbd., 1.8 X 1C
CCnpﬂrtnent 16 CPO ‘
erthing 5,52 x 107
Fwd. Trocp Ccmpartrent -
3H 27 6,95 x 102
| A-104-L Fm. 47, port 2.5% x 103
. Mess Hell, Fro. 4.65 x 102
#2 1014, B - 108 2.2 x 107
After TTocD Corprrtrent . 9
B - 135 2£3.0%x 10
Laundry Recciving Reormy Frme
157 4.8 % 107
lanclinv rcon 1st deck, 9
Fr" strd, 1,33 x 10
- Inside a8 3& Direcetcr, near
trainer's seat 6.8 x 10°
Fngsagoway cutside CIC, 02 .0
deck, fro. 66 .7 x 10
Wardrootl, frn, 49 stbd, CR
£, bulkhead 2.4 X 109

tereroom c-cla-A Frn.

173 %2600

2.2
4.4
11.3
7.9
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S .+ 1305 ditte a

: 1308  aitto
1309  aitto
1310 dittoe
1311 ditto
1347 THevada
1350 ditte
1351 daitto
1352 ditte
1353 ditte
1356 ditto
1357 aitto
1358 aittoe
1399 dittc
1725 dittc
1737 ditto
1738 ditto
1739 aitto
1743 ditto
1747 ditte
1278 Kagatc
1279 citto
1480 aitto
1838 aitte
1766  Pennsyl-

vania

1768 ditto
1421 Pensacola
145 teo
1429 aitto

, ¥nble I (ccntinﬁ:%)

e meer——— | N—
Cocla Storage.lén%h C-307-17 o . -
Frr. 116 9.85 x 107 15,0
Adnirals Cabin, Main Deck,
Frn, 44, stbd. 2,52 x 1030 31.7
Fwd., lLngine Rcon Fro, 72 2,14 x 10 8]

Ship's Tank B=902-W Fwl,
Yi>e Rcom, Frm. 60, port 2,48 x 107 3.6
Crevi's Berth{ng Space C=703-L
Frm, 134 3.85 x 1010 38,4
Turrct #1 Magazine, after
bulxhead, certer line

ccnpartnent 3.42 x 109 0
Pilot House, fwl. pOTt,
sthd, side 2,0 x 101° 5.0
. port side 1.6 x 10 o 12.1
41 5w /33 Mowak, inside on (0
etnc, bulsnead 1.85 x W07 o 7.7
1 57733 Mount, inside on 0
port pulkhead 1.19 x 107 21.2
Crew's Head B-270-9L fwd.
bulkhead 9.9 x 107 0
Crew's Head B=-270-9L =fter
Bulkhead 6.4 x 109 o 58
Sick Bay ward head, fwd, " ‘
bulkhead 2,42 x 109 742
Sick Bay ward hend, nfter
bulkhend 1.3 x 1010 7.2

4y turret cverhead, sridships
(center 1ine)5.35 X 107 0
#a turret cverheal, aridships
(center 11ne§5.17 x 109 0 1,0
A-150-1L Stbd. bulkherd, fwd, t°
1,05 x 107

10 1,0
P{lct House, ~ridships e
op vlotting table 3,18 x 167  15.0
A-331-Y, port bulkhe~d, ful.
rm. 50 <3.0 x 107 0
arnor, Frn, 128 1.62 x 10 21,6
2n¢ Deck, Prr. 275, center 10
line 1.32 x 10 6.5
t‘ain Deck, Frm. 174, stbd,
(outbcore ecrpartrent) 3.6 x 109 €.2
3rd deck, Frr, 113,
cen%er linc £3.,0 x 10° £od
#£4 turrct, Fro, 57, out-
sidc, aft.stbl.top. 5.6 x 107 0
23 Barbette, Frm. 48, fwd.
cutside ~ 3.0 x 103 C
P1lot Hcuse, Frrn. 51 ~ 3.0 x 107 0
Siek Bay, Surgery 4,64 x 10 2.9
Crew's Golley, stbde 2,69 x 10 0
After fire room, Port 4,28 x 10 0
Crevw's Galley, Port 7.65 x 109 9
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i
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1A30
1431
1432
3433
1237
1435
1436

1437
15€3
15€7
1579

1580
1586
1469
1470
1472
1473
1474

1476
1477

1720
1728
1130

1135
1137

1146
1447
1465
1466

1604

1405
1549

Pensaccla
gitto
Ajtte
Aitte
2itte
ditte
aittc

dittc\¢°
Rariue

ditte

daitto

ditto
aitte
Prinz
Eugen
aitto

ditto
dittoe
aitto

ditto
aitto

ditte
daitto
Rhind

ditto
ditto

10
e4t50 5%
ditto
ditto

Skip Jaek

daitto
Sk-~te

ditte
ditte
gitto
dittc
ditto
dittc
ditto

ditto

Stel—Bay—Sureery 2s6-x 109
CPOts Juarters 517 x 101C
Fwe. Tire Room 2.7¢ x 1c9
Twe,. Ensire Rood 1.C1 1010
After »-dor stotien ' 3.06 x 102
#1 Turrst , 2.76 x 1¢%
i 51 Director, aft (cutsice)
T« 2,37 x 1018
#4 turret o= 1.7

Bridpe Wer Gyro Repeater Z3
Office, TI'Irl, 45-47 <3
Conning tcwer near

atecring stand =3
Cun neceass trunk 3
Fetor Tpon, Frme 100-102 £3.0 x 107

A wYYC

#14Gun Charber bcoth 2 3.0 x 109
#1 turret pcudel handling
Toon £3,0 x 109
Sthd,, cutbcard upward
gun rcunt Frn, 139 3.44 X 109
Navization Bridge Stble
Frr. 169.5 2.0 x 10°
Living ccnrt, 3rd deck 9
Frr. 111.1 Stbd, Z 3,0 x 10
3rc deck, Fro, 2.7 € _3.0 x 107
Ird deck, port gassage '
rrr. 3 23.0 X 1cg
Battle Stg cn. Fro. 136 43.0 X 10
Fald, main‘%wﬁﬁghbuard roon £ 3.0 X 107

Strd, upner outboord 20T, 9
Yount Froe 950 g 16 x 1

Torpedc ShacK, Fro. 130 <30 x 10
Stba, side of forceastle ‘
Fro. 20 4.6 x 102

Bridpe wheel, Frm. €0 23.0 x 102
A-4Cl-A, Frn, 15, stbd., <30 X 10?2
tain radic, Frm. 46 £ £3,0 x 169
40rn, clip shack Nav, 9
Bridge, Fro. 45 ®S < 3.0 x 1C
Fuse box on Stbd. bulkhead

Fro. 173 £3,0 x 109
stbd, tulkhead Frm, 63 230X 107
After torpedc rocrhy nesr

wosh basin 2.19 x 109
Moter recn fwd, 8,59 X 10?
Creu's wash rocn, over door 2,75 x 1C 1
ter battery weil 2.09 x 1011
Gun Trunk 1,14 x 1
Purin PCCT 3.1 x 10 0
Contrcl rcen fud, 1.45 % 1011
Contrcl rocr, near trim 1

renifcld c e.62 x 1010
“iardroon 8.2
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1599
1560
1561
1166

1168
1119
1126
1127

1129

. Table I (ecntimued)

Skate
ajtte
dittc
ditto

Stack

aitto
Talbot
ditto
ditto

ditte

Wardroon 7.65 x 19;0
aisto © 1.0 x 1015
ditto 8,0 = 1010
aitto 6.8 x 10

5¢hd, unper, outboard 9

20rp, nocunt Z3.0 x 10

41 5n/38 mount, pert side 9

of slide Z 3.0 x 109

Sthd, bridgewing Frr, 66 <3,0 X 109

D-307-L, stbl, From, 156 3,0 x 10

D-210-L, cverhead, sthd, 9

Fpr, 17 3.0 2 10

Wapdroon builkead, Frn, 56£3.0 X 109
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2 W B TSNS IV .

“ Table II = Apé;'XIi

Total Neutrons/cm2 in Relation to distenece from Point of Dctonation

- Distance
. Ship - Yards T Meters 'No. Neutrons/cme
_ — Observed
Skate ' 400 . - 366 1.1 x 1042
Independence . '
ift. 530 , 485 - 6.0 x 1011 )
independenco .
Forward 600 545 . 2,2 x 101t
 Lirkansas 610 555 505 x 1010
Crittendon 660 605 | 3¢9 k 1010
~ Nevada 680 620 542 x 1010
‘Pensacola 710 ° 650 2.4 x 1030
Nagato 780 713 1,5 x 1010
ARDC=13 790 722 1.1 x 2020
Hughes 890 813 747 x 109
Dawson 890 813 Deo X 109
Lpagon 950 "~ 967 4.4 x 10°
Rhind 970 8s7 = 4.6 x 109
Brulc 990 905 2,6 x 10°




