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. Stilphur am" Phospbzvto P11ls were use@ tc reasurc the
- uswq cf slov =2n® Past neutrons as o function of distance, Analysis

“of the Yogults ? thc vhes~bate pills shcw that desnpes ¢€ slew nou-
“trona £ 1 x1 were obtained ocut tc 600 yards frer the furst, Con-
si?erahlc £ast noutrcon  intonsity cxistcd ut tbe S‘nte hut the uosﬂge

surercnts nre yet 'wau:tble. . R L ,

'E, ‘v B ‘The ﬂurrose cf these r*e'*surcnents was tr eetcminc the rehtion- '

ship ‘botirecn neutron deosave on!! Alstaree fro- thc burst. Thc ef«“ect
shicl im’ by a.rner was 'alsr being investirate'? i

: c ﬁ‘ke pﬂls v!-ieh werc pade of subbur and caledun *hcsnh“te, were
'-’y distributcd tn all tarpet ships. Aieer the test they were ecllceeted,
' ﬂn" the inr’ueeu mdio ctim y ﬁca'-u%c. With a Geiper ccuntor.

\’ D. C'xlculwtitm : i : T
Q "~ The calculatirn of ‘the tota‘.‘. nu"ber of neutrcns ner cm2 were
noc’e eccordimr te the fcllm.ing crirales  Total ncutrcns = KC

N 1. K = constant~e'40% x-d0° for tha.Caz(P0y),, o ccnstant ean
i (\‘ be r':lven for the sulrhur until ercgsisteticn ,m.r\,bg éht¥ined frem Los
: Alanes, The ecnstant Lrar Ca3(P04)2) VAS derivec’ rcri the fellowing

o 1nfcrr.aticm y ‘ :

, The Ca (PO D e weifvbe@’l 00" vm*s whicb ccrrcsnonv
tc 3.88 x 3.021 Atons‘?'cf 4’2 3 o
. be . The coumnter effi‘cieney oS’ '27..7% “This wos ‘deterrined
by cﬂunting’ n gtander? uraniun sntvple. The st'anc“nr@ represented <006
euries «f uraniurn, - 2 _
% T ey The half-11fc of P32 = 14,8 aa ys, “The exrerirentally
°° ﬂeter"ined half-11fe of the Cay Q5 %) *.sills w18 15.6 dnys and for the
.J\ sulphur nills was 14,5 deys, (sce i, 1
4 v - de ‘Slow meutrcn carture cross-section cf P31 & 0,23 barns.
NS The ac"ess-section of the sulphbur will be obtained frcn Los AL 08,
(’ - @+ Self abscrrticn of the Cay(P0,), tablets wrs 2.€,1.0.
vmen the tablet was powvdered and grrend” qui cthin the nu,..ber cf
~ o eounts obtained was a.e tires as preat as before ! owcering. p‘éec Fip
2) The sane value ws assuned for _the sulrhur rills, since was
the nctive cmpcnent 4n both cases and :!:he nllls were ‘the sane size,

3 :»ccunts ner'ninute 'culculated td_tha t.’me d‘ the Abie day

“El‘hese mamenents m Sub:!ect tc n mr‘ber 'ﬂf 1in1tat1cms v,md
Feordnge ghich should “ho “tokon into voneidera tinq in their :ln-

’:retatim «f these fastoxrs. zrp o8 followst

ZThe ¥l l.a zere not of proper shape =o' desipn. ‘It wap neces =

Yy to anply aself-nbsc ;gi:lcn Tacter of 2,6 which 18 quite larpe -

agrm:! oly deterrined, Iactcr rgy dntroduce ecnsiderahle error
6 ) 113 alse :écntaineﬂ ‘sugar and-rthsr substances which nay have: . -
Eedue rmities that cmnﬂ have -ecntributed € neutren -cantufe,” !
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‘S'.J?? | 3. ‘The captnre eroc¥s-section cf F is sc iov that 211 ccunts warel
low The accuraey of ” ccunt is g1Ven by the fcrnulas

¥ L
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:

vthere Pe Erobable errcr Ny & ccunts due tc back ground of the couz
ter and h = cocunts due tc the sarple. In making these neasurement.
the pills ccntainino little cr no induced nctivity, were counted until
Ni¢N2 = 200, The back ground cf the ccunters were anvrcxinately 20,
On this basis a samrle ecntaining 10 ccunts/min, above back pround was
eounted t¢ an aceuracy of abcut 1572 cnly (i.¢. Pe = 157), 1In this re-
port it 1s assuned that a »ill hoving 2 eount of 1C ccunts/min, abeove
background has nc significanve. This rlaces the lower linit cf neu-
tron detection at 3 x 107 neutrons/cn2, The ovills having 50 crunts/pir
P ¢y rere were counted with scme vhat greater accuracy,
SN 4, The descripticns c¢f lceations cn boqr« ships were frequently
;- 1nadequate cr nct leglible,
: : 9. Very cften the pills nlaced cn expesed nositicns cn beard the
shins were blown sway by the blast, !'cst results renresent the neutror
dosage in rositicns having unknown ancunts cf shieldinv fror the cirecet
neutrcn burst, 4

F, 1. Exnerimental Datn
211 pills were counted that were reccvered frerm ships lccatea

g - within 80C yards of the estimated pcint cf detonation, Only token

- e A-'{'."";;“-.“"; .':'

pills were ccmnted from ships located from 800 tc 1200 yards fron the
detcnaticn,” All results of slow neutron neasurerments are egiven in
Teble I, XNo attenpt has been riade to analyze the data cther than to
L lccate the raxirun reading obtained abenrd each sbig on 2n cverlay of
’ the target array (Fig.3X). Dec~y curves, shcvm in Fig, 1, gubst?nt-
. iate the fzet that the activity being ue"surad was fue tc P '
2. The relationshin of total slow neutrcns tc distance 1s showm
in Table II, This table was ccrmniled by taking the highest rcading
cbtained cn each ship as revrcsenting the neutrcn intensity at that
voint with no regard fcr shielding, “The distance frcm that’ ‘roint tc
the estinated roint of detonation was recsured cff fronm the rap of the
5e results show the fcllowins neutrcn iisares: ot
yargs. 1 x 10& neutrens / sw 2, at 600 yards 1 x 10 800 yards,
1 x 1040 anad at 1000 yards abeut 3 x 10°,
3.. Thc data in Table I ray elve crnsiderable lnfornation on
.- shielding effects when ecnsiderced 4n ccnnecticn with »nlans of the vare-
~ 1cus ships, Yo atterpt i1s nade here tc evaluate the data with respeet
to shielding heenuse plans ¢f the ships were nct available, It 1s
apparent however that there are<r1ther rreat differences in reasure=-
“ments taken in variocus places cn the ships., This 1s undcubtedly due
~lergely to differences in distances from the reint ¢f detcnaticr and
in part £o shielding, The variance in results cn the Sltate rey be due
;.. in 1laree neasure tc the fact that water 1s a gccd shielding nterial
i ~aguinst neutrens,
PO “The cownts/nin. ebtainea fron the sulphur rille on the target
éi*;- sbips are given in Tadle I The ealculation ¢f the neutren intene . .
., stties will fove to wait un i1 the capture crcss-section for sulphur -
"~ 4s obtained, lHOWever sonsicersble fast neutren 1ntensity ™18 1ndicat--i
3 the Skate abrut 300 yards fror the burst, pnl Sshe-bs
Y enctrated~a:‘tar ag the Independence.~
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Arkansas - R
Arkansas . A-50-l - Frm, 4-30-4 . L ~
-Arkansas -.A-35-K Fym, Sa2éed .23 x 209 44
Arkensas = Inside No,_ 6 turret 6%nrror 1,0 x 10
Arkensns - 2nd Deck, Frrm, 24, Stbd, 1,67 x 1010
Arkansss . 2nd Deck, Frm. .Laé‘ Stba,
SR 2'arpor 5.5 x 10-'-0
Arkansas -Anidships be;ew armcrod
,‘ - ceck 6,18 x 109-
Arkansas V'Insiue conn*ng towen :
PR ~ i2" srmor ,,0 ® *09
‘Apcgon Briden Forwerd Frm. 52 1,04 x 1030
Apogoen “c:aing - Totrer-an? dsnips, B
TR ST Tvva. 44x1o9
-Apogon ¢ . }ﬂu, ﬁs"necc Foom | 4:;.0 x 102
+ Apogon - Fud, Batte 'y Conpartment <30 x 107
Apogon = Contrecl Room - £3.0 X 10 :
Apcgen - After Ba*tcrv Conpartncntqﬁéktrx -
Apcgon ., Epglzne Roon - RL5.0 4.09 o
Apogen After Engine Room = 43,0 x 107 .
Apogon - Lanuevering Room = 3,41 x 107
Apogon After Terpedo Room 4,84 x 109
Apogon Cnnt*o Rocn, amidshipsy )
. s"‘na. & 3. 0 x 10
Apcgon Fd, Batter; Room, water- , _
) : iine, port . Z 3,0 x 109
apogcn  Bridge, aridships 3,0 x 169
- Apogon Conning Towe‘, amideh‘ps . ,
SRR sthd, <30x109-
Apocgon Afner ‘torpedo. room, stbd., g
: : : water line <£3,0 x 10
Apogon ©~ Pump room, anldships, below . , 9
: contrcl <3,0 x 10 o
ARDC 13 Frr. 55 stbd, _ 1.14 x 1930
ARDC 13 Frn, stbd, -~ 3.9 x 182
Banher " 8fgnal Bridge, Frm, 92 port<3.0 x 102
‘Banver . ‘Main deck, Frm. 39, port <3.0 x 303
-B'Baﬁner " Cgbin nec’{s Frm. 73; scbd..<390 x 107
Bruie - - Unknown.  _ - % «23.0 x 103
- “Barrow - 40 nn bnrrel"bcx R =3,0 x 10
- Barrow , *Fiying Bridge, thonc box 23,0 x 109
~Barrow ' 20 rm, fwc, sibd. . «3.0 % .307
Barrcw . LAftor stack cn caegass 3.0 x 109
CrittendenﬁUnknown {906-038 wll in S
}sane but umimown iocation) ,3.0 %
3%
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RS, .Table I (contin )
e 914 ~ Crittenden ol . = 0
. 915 - Crittenden ditto = . S 2,44 x 1910
i ‘916 Crittenden dJdtte . - . '3.0 x 1010
91 Crittenden ditte =~ .. - .. 2,42 x 1910
S 91 Crittencen ditto - A 2,9 x 1C
o . 930  Dawson Uhder sick bay Port #2 . s )
S hatech '7.6 x 109
; 931 Dawviscn - After stnck compass
, platform X 10
: 933  Dawscn Flying Dridee, fud, stbd, x 10
935 Dawson Ccnpartnent 16336 CPO ’ -
RS - berthing 5,52 x 107/
936 Dawsen . Fuwd, Treop Cempartrent -
o 31 27 6.95 x 109
938  Dawscn  A-104-L Frm, 47, port 2,54 x 109
939 - Dawscn ¥ess Holl, Fru. 80 4,65 x 102
920 Dewson  #2 Ilold, BH - 108 . 2442 % 109
; 941  Dewson After Trocp Corpnrt*ent 9
L ' - 135 4300 x 10
i 942 Dawscn Laundry Reccivinp Reeory Frm, :
; . 157 4.8 x 109
? 1182 THughes Lanclinv rcon 1st deck, 9
é- Fro, std, 1,33 x 10
e 1187 Hughes - Insicde ¥k 3& Directcr, near ’
i ' : trainer's seat 6.8 x 10°
! 1191 Huphes Fassagoway outside CIC, 02 :
i , deck, frn, 66 7.7 x 10°
; 1192 EKughes ’quoroom, frn, 49 stbd, on
¢ -  fwd, bulkhead . 2.4 % 109
: 1289 1Indercndence - .
] | 20133 2,28 x 10‘9
5 1290 1Independence -
! Flirsht deck, ~fter port,
i T frr. 52, sthd. - 5,98 X 16?
: 1292 ditto Filot Eouse, D5 legcl,
{ - - frm,752, stha 6.5 x 1010
; 1294 ditto Crev's Head, D-202-4L, Fro, 10
5 Sick Bay Head A 3i2ﬁg€t 2.7 % 10
129 aitto Sick ay Head A-312-
_ - étbd. 1.8 x 1010
1296 - ditte Haehine Shop, 3rd deck Frm. o'
g : _«..Fc o 7 %?dm o 1e2l X ;o"
A 129 ditto - Pwd, Magazine, A~513- rﬂ.
w B A ,-mnmwxx ' meleo
P 31300, attto . Capt'ains C’sbin oa dock . '
b e TR T , stbd.  3.35 x 1010
£ 001302 adtto Fwd, Pilots Rendy éoor,

‘ ';}3Q3iff

ittoly;*’
:”'ﬁrlti.:c’:~

Crew's Ga o 10
0 - Frr, 94 1,24 x 10*™

mor'eroom 8a12-A Fro,

RGO ryess 2 AN

€3 deck, fro. A4 port ~4.~64'x' 1010
iiey 2nd ée " -

127, pcrt
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¥nble I (ccntin%:%) | B a
1305  dittc & Cold Storape dunch C-307-1i7 o s
o Frr:, 116 9.85 x 107 15,0

1308 aitte Adnirals Cabin, MNain Deck,
Frn, 44, stbd, 2,52 x 1020 31,7

1309  aitto  Fwd, Lnginé Rcom Fro, 72 2,14 x 107 )
1310 ditto ShZp's Tank B-902-\7 Fwd,

}§=e Reom, Frn, 60, port 2,48 x 107 3.6
1311 ditto Crevi's Berth{ng Space C=703-L

_ Fro, 124 3.85 x 1010 38,4
1347 Hevada Turrct #1 Magazine, after
bulkhead, center line
ceopartnent 3.42 x 109 0
1350 ditte Pilot House, fw, port,
stbd, side 2,0 x 101° 5.0
1351 ditto Pilct house, fud, rort, 10
port side 1,6 x 10 o 12,1
1352 ditte #1 8733 Mount. inside on 0
£thd, hulrhead 1.85 x 169 v 77
1353 ditto #1 59733 Y¥ount. inside on 0 :
port bulkhcad 1.19 x 107 21,2
1356 ditto Crew's Head B-270-9L fwd,
bulkhesd 9.9 x 107 0
1357 ditto Crew's Head B-270-9L ofter
Bulkhead 6.8 x 107 5 5.8
1358 ditto Sick Bay ward head, fwd, D
bulkhead 2,42 X 169 72
1359 dittc Sick Bay ward hend, after _
bulkhend 1.3 x 1010 7.2
1725 dittc #1 turret cverhead, ~ridships
(center 1ine)9.35 x 10 0
1737 ditto #4 turret cverheal, aridships
(center 11ne§5.17 x 109 v 1,0
1738 ditto A-150-1L Stbd. bulkherd, fwd, t®
1.05 x 107 18 1,0
1739 ditto Pilct House, ~nidships, 'e
on plottine table 3.18 x 197 15,0
1743 ditto A-331-Y, port bulkhe~d, fud,
rr. 50 <3,0 x 107 0
1747 ditto D-312-L, anidships, abcve 10
arnor, Frrn, 128 1,62 x 10 21,6
1278 Kagatc 2n¢ Deck, I'rrm, 275, center 10
line 1.32 x 10 6.5
1479 ditto kain Deck, Frm, 174, stbd,
(outbcore eornpartrent) 3.6 x 102 €.2
1280 ditto 3rd deck, Frr, 113,
cenéer line £3.,0 x 109 €4
1838 ditte #4 turrct, Frn, 57, out-
side, aft.stbo.top, 5.6 x 107 0
1766 Pennsyle- -
vania #3 Barbette, Frm, 28, fwd, ,

' ' cutside Z 3,0 x 103 C
1768 aitto Pilot Hcuse, Frn., 51 < 3.0 x 10 o]
1421 Pensacola Sick Bay, Surgery 4,64 x 10 2.9
1423 ditto Crew's Galley, stbd, . L,69 x 10 0
1426 ditto After fire room, Pert 4,28 x 10 0
1429  aitto Crew's Gallcy, Port 7.65 x 109" 9,7
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1230 ‘Pensnccla StekBay—Sureery

1431 2itto CPO's Juarters 2.
1432 Ajtte Fw, Ti»e Rcom 2
3433 ditte Twl. Ernezire Rcero 1
1234 Zitte After »-dor strticr 3
1435 aittce #1 Turrag , 2
143¢ Aitte ik 51 Director, aft (cutsice)
_ X w~ < 2 2
1237 dittoqe” #4 turret ye" 1 1
1563 Rardue Bridpe War Gyrc Repeater L3 o]
1567 ditte Office, I'rn, 45-47 <3 0
1579 ditto Conning tcwer near
steering stand = 3.0 x 109 C
1580  ditto Gun necass trunk £3,0 x 102 0
1566 aittc  Tctor Kpon, Frmo 100-102 3.0 x 109 c
1469 Prinz A wvre 9
; Eugen #14Gun Charber bcoth < 3.0 x 10 0
i 1470 ditto #1 turret ocuder handling
3 rocn £3,0 x 109 0
; 1472 ditto Sthd., cutbcerd upward
! gun rcunt Frn, 139 3.44 x 109 0
¥ 1473 ditte Navizaticn Bridgce, Stbi,
Frr, 169, 5 4.0 x 109 0
i 1474 aitto Living eocnnt, 3rd decek 9
% Frr, 111,1 Sthd, = <£3.0x 10 0
; 1476  ditto 3rc deck, Frm, 2.7 ¢ 3,0 x 109 0
§ 1477 aitto 3rd deck, port gassage
| Trr. 3 ~£3.0 x 162 0
! 1720 ditte Bettle Stptiche Tro. 136 <3,0 x 10 0
‘ 1728 aitto Fad, mainiéwieghbuard roon 3,0 x 109 0
1130 Rhind Stra, upner outbeord 20,
Yount Frn, 50 3.16 x 1 2 6.8
1135 ditto Torpedc Shack, Frro, 130 <30 x 10 o)
1137 cltto Sthd., side of forceastle ;
Fro, 20 4.6 x 109 4,1
1146  aitto_ _ Bridpe wheel, Frn, 60 2£3.0 x 102 0
1427  eisve B A-4C1-A, Fro. 15, stbd.  <3.C x 107 0
1465  ditto Uain padic, Fro, 46 ¢ £3,C x 109 0
1466 ditto 40rn, clip shack, Nav,
Bridge, Fr-, 45 #s £ 3.0 x 107 0
1604  Skip Jack TFuse box on Stbd, bulkhead
Fri. 173 £3.0 x 102 0
1405  aitto Stbd, htulkhoad Frm, 63 . 3.C x 107 0
1549 Sk~te After torpedc rcor, near
‘ wosh basin 2.19 x 102 131.4
1550  ditte Motcr rocn fud, 8.55 x 10? 1.4
1551 dittc -~ Crew's wash rocn, over door 2.75 x 1C 1 74.0
1863  ditto  After battery well 2,00 x 1011 453
19553 dittc Gun Trunk 1,14 x 1 345,0
1552  ditto Punn rocn 3.1 x 1010 12,7
1555  dittc Contrcl reem fud, 1.45 x 1011 33,4
1556 - ditto Contrcl rocr, near trim 1
renifcld .62 x 1010 50,1
WTardroon .2



. -

1558
1559
1560
1561
1166

1168
1119
1126
1127

1129

Skate
ajtte
dittc
ditto

Stack

aditto
T21bot
Aitto
ditto

ditte

’
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' 'Tablc I (cocntimm

ed)

Wardroon 7.65 x 19;0
aisto 1.0 x 101l
di o 8,0 x 1010
aitto 6.8 x 1010

Stud, unpery outhoord

20rn, ncunt Z£3.,0x 109

#1 9%/38 mcunt, noert side

of slide 23,0 x 102
Sthd, bridegewing Frr, 66 <3,0 x 102
D-307-L, sthl, Frm, 156 3.0 x 107
For, 175 £3,0 x 10

Wardroon bulikhead, Frn, 5623.0
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Total Neutrons/cm2 in Relation to distznece from Point of Dctonation

; Distahce
. Ship - Yards T Meters ‘No. Neutrons/cme
_ — Observed
Skate ' 400 . - 366 1.1 x 10:2
Independence . '
ifte 530 , 485 : 6.0 x 1011 )
independenco .
Forward 600 545 . 2,2 x 101l
" irkansas 610 555 5,5 x 1010
Crittendon 660 605 | 369 k 1010
~Nevada €80 620 Je2 x 1010
‘Pensacola 710 ° 650 2.4 x 1030
Nagato 780 713 1.3 x 1030
ARDC=13 790 722 1.1 x 1010
Hughes 890 813 7e7 X 109
Dawson 890 813 Deo X 109
Lpagon 950 T 987 4.4 x 109
Rhind 970 8g7 ~ 2.6 x 109
Brulc 990 905 2,6 x 10°




