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“Dosagefron, ‘Sulphur‘ PresphatePills

“a “aD mpeteact-S paachrasAnd ‘Phosphate Pills‘wore. used te reasure the
s  ersage cf slow end fast neutrons as » function of cistanee, Anaiysis

~-, Of the results P the rhos~rate pills shcwv that desercs cf sicv nou-
2. “trons cf 1 x2 were obtained out tc 600 yards from the furst, Con-
on siccrable fast noutren intensity existed at the Bkato hut the| dosage

essurcrontsareyet available, : a, .

. BeThe nurpose cf these nensurenentsvas. te éetornino tho rolation=
. ship ‘*totvecn neutron dosave ent @istarece from the burst. The effect
-shiclkcting by arner was sec ‘being investigate’. _

x, The pille, ahieh wererace cf sulphur ané caledun ~hesnhste, were
; Aistributed | cm all tarect ships. After the test they vere.ecllceeted,
vand the inducedradionctivitty measured with a Geiger counter,

D. Crleulstion:: : 7° ,
- The caleulaticn cf‘the ‘total nunber ef neutrons per en? “ePre

race, according te the fcliowing . ermules Total neutrcns = KC
“2. K © constant]4.1 2-i0".fcr the.Ca3(P0,) ste constant ean

be piven fer the suirhur until erogsssteticn vodFr‘ébt#ined frem Los
Alsncs, ‘The ccnstant.StorGaglPOq)e) |Was cerived rer: “the fclloving

yy Infornattons«ane CaalPO ) £ . a "4:00 ich: e Ca uger we whe 00°grote ‘gh Cc ecrrespon:
te ‘3.88 x 3022 Atcns*cf-4f2 Pal. ope

pb. The. counter efficieney»ag08.9998,° “This wos ‘eterrined
by counting a stander? uranium sample. The ‘standard represented .006'
eurfies cf uraniur, .- 2.

: - @, Phe half-life cf P32 = 14,8 fays, “The exrorinentally
eternined half-life cf the Cagext42 mills wis 15.6 doys and for the
sulphur nills was 24.5 cays, (doc ie, 1

-_ a. Slow neutrcn ‘earture eeection cf P31 2 0,23 barns.
The eress-secticn ef the sulnbur will be ghtained frenLos Alares.

-€. Self abscrpticn of the Ca3(P0,)5 tablets wes 2.¢,4.0.
when“the tablet vas tovdered and srrend "quite thin the nurbercf

- eounts obtained was >.6 tives as preat as before owcoring, nh5°2 Fie
- 2) The sane value tms assumed forthe sulphur rills, since v7a8

Coe _fhe netive cenpcnent in both casos and the pilis were‘the sanesize,
oe "FaBS, ‘and shape, «|
fo “2. 2 wsocunts,perimatee -taloulated|tethe tinecf the Able ay

 

  
Oy ednstations : ae

ep Tes These: noastranenté’Sere eubject te.4 rtor of Janitaticns and
wshtrt “comingsBich shouldcho ‘takonanto-#onsidersticn in their in-

pretation,“ Y these fastcrs..2re#8 follovst .
LePhe:‘pitie’“ere not cf proper shape en? -desifen, Itwas neces .

jeany tocanply A‘eelf-abscuefactcr cf2.6 which is quite lorre  -
‘ Prerucely rrinea,This Fectcr tay introduce eensiderahle error
eemisaseaecntained:gugar anderthoer substances which may have. |
PCCUCK muritiesthat.coulahave-ecntributed tc neutren captute.E
ipeaeigwe ofathe.agedthe“of the counter nay‘tne3 wo

a. curaniun standard.Bee&Beige. |
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 ghtps2mre given in Tabie IM, The calculation cf the neutren intene .
5 gities rill $eve tc wait until the capture ercssesecticn fcr sulphur
coasobtained,”However acnsicerrble fast neutren intensity +TAS indicate _

Super» UNCLASGIEee

low that all counts were

 

3. ‘The capture——so
| Lov, Theaccuracy of A count is given by the formas |

7 ot i aear 9 @Vinge REE

ret oa Ny-tg
” ghere Pe== poms errcr, No = ecunts due tc back ground of thecour:

ter and Ky = eccunts due tc the sample, In making these nessurenent.
the pills’echtainine little cr no induced activity, were ecunted until
Nyeh2 = 200. The back grcund cf the ccunters were anvrcxinately 20.
n this basis a samnle ecntaining 10 counts/min. abcve back rreund was

cunteste an necuracy of abcut 15% cnly (4.¢e. Pe & 15%). In this re-
port it ts assumed that a vill heving 2 ecunt cf 1C ecunts/min. above
background hes nc significance, This places the iower linit cf neue
tron detection at 3 x 10? neutrons/en@, The vills having 50 ecunts/nir
cr mere were countec with scme what greater accuracy,

4 The descripticns c? ilccasions cn benaré ships were frequently
inadequate cr nct legible.

5. Very cften the pills riaced cn exposed nositicns cn beard the
shins were blown eway by the blast, ‘cst results renresent the neutror
acesage in rositicns having unknown ancunts of shielding fror the cireet
neutrcn burst.

F, i, ‘Experimental Data
All pills were counted that were reecvere’ frer ships Lceated

within 800 yarcs «cf the estimated pcint cf cetonation, Only teken
pills were ecnnted from ships located frem 800 tc 1200 yards fren the
detcnaticn, All results of slow neutron measurements are given in
Teble I, No attempt his been race te analyze the cata cther than to
iccate the maximur reading chtained abcard each ship on an cverinyof
the target array (Fig.3%), Decry curves, shcwn in Fig. 1, gybstant-
inte the fact that the activity boing mensurad was fue tc P3e

2. The relrticnshin cf total sloneutrons tc distance is shcwn
in Table II, This table was ccmnilec by taking the highest: reading
obtained cn each ship as revresenting the neutren intensity at that
point with no regard fcr shiclding. “The distance fren that’“woint te.
the estinated reint cf detonation was mrensvred cff fren the map of thc
tarect array These results show the fcllewin? neutrcn 11°BSo° et

yarns. i"x 1022 neutrens /en 2, at.600 yards 1 x 10*+, 800 yards,
lsx 104% and at 1000 yards abeut 3 x 107,

3..fhe data in Table I ray give ecnsiderable infornation on :
. shielding effects whenecnsicere’d in ecnnecticn with elans cf the vare
-deus shins, No atterrt is made here tc evaluate the date with respect

tec shielding beenuse plans cf the shins were nct available. It is
apparent however that there are rather rypoat differences fn reasuree
ments taken in various places cn the ships, This is undcubtecly cue

.Jarecly to differences in distances frem the rcint cf detcneticr nnd
in part fo shieldine, The variance in results cn the Slate may be due

.,. in Laree reassure tc the fact |that water is a agedphielding 5eterial |
“) -agednstnentrons.

‘The cornte/nin,obtained from the sulphur nails ‘on the target

   

 

on the Skate abcut300 yards frem the burst, S
aygenonctrated ‘ssTar ag the Tndependense,: Py

 

   



Eehe . sya Fh we RAS pooeh dos

SRgt tow oa a aB ot : : . bale OR.
* €. . took toMag Te ae

TBs ‘Ss 5 ror> Be :

oe = .
et,

*. . + ¥ *

‘ fT g =

 

 

 

Qe

Be Arkansas = Ae40c6li 53094 °° 233x109 OO
| frkensas . AeS2el- Frm, 4-39- 235 209 - Oo

- 32321 - Arkansas -. Ae350K Fem ara x 209 1. «
. 2961. Arkensas Inside No, 6 turret é"arror 1.0 x 10 a |

1782 Arkensas ena Deck, Frr. 24, Stbd, 1.67 x 1010 20,8
|-1783. Arkansas 2ndDosek, Fem, i283Sta. |
ae © a 2"arnor 5.5 x3010. 99.0

1784 Arkansas Anddships below armored |
a oe ceck 6,18 x109.645

  

 

  

 

1813 " Arkenses | Ineide. conning tower : oe
- . 12" armor 5.0 x 399. 0
1629 ‘Apogon Bridge Forngevi Trr, ee 1,04 x 1020 4.9
1692 Apogen Ccnalne - Loverarisasnips,  .

7 oe Srba. “ax109 | 0
1692 -Apogon «|. Fd.| Porpedo Foom | 23,0 x 10! 0

- 1693 Apogon- = Fre, Batte:‘y Conpartrent <—3,0 x io? 0
1694 Apogon . Control. Room 23.0 X 20 0
1695 Apegen After Battery Conpartnentyweseo x 3 0
1696 Apcgon Fd. Engine Roon 123.0 X 159 0 |
1697 Apogen | After Engine Room . . “300x 107, - 0
3698 Apogon Eanuevering Rocn 3.41 x 10? 0
1699 <Apogon After Torpedo Room 444 x 107. | Oo
21751 Apogon | Control Rocn, amidships, >
a oe etnd. <3.0xX10?0
4752 Apcegon Fd, Battery Room, water-=

oo , z2ne pone ~ < 3,02 20? 0
| 1755 Apogch Bridge, amideh <3.0 x 109 304
1756 <Apogon Conningr Tower, “amidships, , |
Te. stod, <3.0 x 109: o |

1759 =©Apogon After torpedo room, stbd., 9
- : , water iine <3.0 x 10 me)
1760 Apogen = =$Pump roon, antdships, below.

OT oo. ecntrol 3.0 x10? 0
1614 ARDC 13 Frm. 55 stbd. R44 xgto 309

ARDC i139 Frm, etbd, 3" 5x 3°93 — =
Bamner Signal Bridge, Frn. 92 port<3..0 x 2 0
Bammer | Main deck, Frm, 39, port <3.0x 308 0
BannerCabin deck, Frm, ‘By stbd. 23.0 x 107 0

” Beuke Unknown. | / x, 23.0 x 10? 0
 \Barrow- 40 mm barrelbex340 x 109 Oo.
“Barrow | *Flyine Bride,&‘phono box <3,0 x 10? 0
‘Barrow *- “20 ma, fwd, stbd <3.0 x 107 O-
“Barrow.After stack cn compess  -<.3,0 x 109 . 0
(€rittenden Unknown (906-018 ali in oo,

+“gane butweuown1Zocation) | 3.06 ‘x 1910 3.8
“Crittenden.LSikto” ceBe 21059 643
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. table 7 (conta >
2

“i ) 914 Crittenden aitte  

S..  91§ - Crittenden ditto =. sO 930
i?) G16") Crittenden datte ©... 90 x 2040 13,
be 917 . Crittenden ditto=AD K 1930 12.
io 91 Crittencen daittc - ~ 2,9 x 1040 2.7
Ps  .930 «Dawson Under sick pay Port #2 Co ; :
oe ae haiteh 7.6 x 209 1.0
2 932 Daviscn . After stack, compass
rl a platform x 102, «46,2
h. . 933 °Davsen Flying Bridge, fwd, stbe. x ict 21,0

| 935  Darscn © Cchpartnent 10336, CPO a
Dn berthing 5.52% 107 (0

936 YDavson . Frid. Treop Cenpartrent : :
| oo BE 27 £.95 x 10? 1720

938 © Dawsen A-104~-L Frn. 47, port 2.54 x 109 0
939 - Dawson | Mess Hall, Fru. 80 4.65 x 10? 709
940° Dawson #2 Hold, BH = 108 tad F409 0

, - 942 Dawson. After IPocywoorpartrent 9
” - 135 23.0 x 10 0

942 | Dawsen . Laundry Receiving Reom, Frn. |
' a | 157 4.8 x 109 2.2

1182 Hughes | “ay Handling rcon ist deck, 9
7 Fro, stb. 1,33 x 10 4.4
r 1187 Hughes .. Insice Icee Directcr, near
po , trainer's sent 6.8 x 10? 11.3

1191  Hurhes Fassagoway outside CIC, 02 5
j | deck, fern, 66 7e7 X10 79
; 1192 Euches — Wardrootl frm. 49 stbd, on
f fwd. bulkhead - OA 107 3.8

12289 Independence| Deck, fw toe oe
prt Dee wd, port, frm.

r  gelS 2.24 x 1? 11.6
1290 §=Inderendence .

Flicht deck, ofter rcrt,
frr, 52, sthd. | 5.98 x we 20.6

citto Filoct Eouse, 05 le el
? Per.'52° sthd 6,5 x 1010 41,5,

ditto  Crev's Heady D-2O2-Z1, Fro, 10
nort 2.7 X 10 40.5

ditto Sick Bay Head MalooL, ¥ |
| So btbae”1.8.x 10!0 9,0

' ditte Hachine Shop, ‘3rd aoex, Prne fo"
mote 1.21 x 30?

   

  
  

 

   
   

     

  

  

   

  

   

a my G2 5i3-t F oc

Gitto - Pad, Magazine, A-«- 3-H, ra.
ONAER , 3.0: ne 0
ditto ° SEFR 0208, PRY, 2, nort 10

7 oe bulkhead ‘ 3,22 x10°° 19.5
/.° Gitto — » Captains caben 02 deck
a ~stba. 3.35 x 2010 24,3
ditto Fwd, Phiots.ReadyyBoor,” ag

: > €3 deek, frre. 44 bere. 4.64 x 10 ao
=: aitto Crew's Galrey end deck a “40 -

Poly . See Bm, 94” 1.94 x 120°". 9,1
+gsSite... 2Storercon£Ca£12-A Fite ag S
ar ets EeeTee 2.73 x 107° Eh

ry
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Table I (ecnting
1305 aittc «a

21308 dittc

1309 ditto
1310 ditto

1311 ditto

1347 Nevada

1350 dittc

1351 ditto

1352 dittc

1353 ditto

1356 ditto

1357 ditto

1358 ditta

1359 dittc

1725 dittc

1737 ditto

1738 ditto

1739 citto

1743 aitto

1749 dittec

1498 Nagatc

1479 citto

1480 ditto

1838 ditto

1766 Pennsyl-
| vania

es Pensaecla

a ae
1429 alitto

%)

    

Cold Storage danch C-307-17
Prr:. 116 9,85 x 10? 15.0

Acnirals Cabin, Main Deck,
Frn, 44, stbd, 2.52x 1020 31.7

Fwd, lingine Reon Frn, 72 2614 xX 109 ©
Ship's Tank Be902—- Frc,

Mire Room, Frn, 60, port 2.48 x 10? 3.6
Crew's Berthineg Space Ce703-L

Frn, 124 3.85 x 1010 38,4
Turret #1 Magazine, after
bulxhead, center line

ecopartnent 3.42 x 109 0
Pllot House, fwc, port,

stbd, side 2,0 x 1010 5.0
Pilet house, fue. rort, 10

port side 1.6 x 10 10 12.1
#1 5" 733 Mowat. inside on 10

ethc, bulsxnead 1.85 x 10? yo Ve?
#2 5°432 Mount. inside on 10

port bulkhead 1.19 x je? 21.2
Crew's Head Be270-9L fwd,

bulkhead 9.9 x 109 0
Crew's Head Be?70-9L 2fter

Bulkhead 6.4x107 ,o 5-8
Sick Bay war’ head, fud, 1D
bulkhead 224? x 169 762
Sick Bay ward hesc, after

bulkherd 1.3 x 1010 72
#1 turret cverhoad, 2ridships 9

(center line)5.35 x 10 0
#4 turret cverhea’, aridships

(center Line)5627 x 109 10 1,0
A-150-1L Stbd. bulkherc, fwd. pe

1.05 x 19? 10 1,0

Pilct House, »nidships, re
on plotting table 3.18 x 10? 15,0

Aew331-N, port bulkhecc, fuc.
rn. 50 =<3.0 x 109 0

De312-L, amidships, abcve 10
arnor, Frn, 128 2.62 x 10 21,6

2nce Deck, Frr, 275, center 10
line 1.32 x 10 6.5

E’ain Deck, Frn, 174, stbd,
(outbcere compartment) 3.6 x 10? 6.2

3ra deck, Frr. 113,
center line 23.0 x 10? 644

#4 turret, Frn. 57, out-
side, aftsstbe.ten. 5.6 x 109 0

#3 Barbette, Frm. 48, fwd, .
cutside < 3.0 x 10? Cc

Palot Heuse, Frn. 51 Z 3.0 x 107 0
Sick Bay, Surgery 4,64 x 10 2.9
Crew's Galley, stbd. | 4,69 x 10 0
After fire roon, Pert 4,28 x 10 0
Crew's Gallcy, hort 7.65 x 109: 9.7

Page 3 ¥/ . ARE 7
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1430
1431
2432
1433
1434
1435
143¢

1437
1563
1567
1579

1580
1586
1469

1470

1472

1473

1474

1476
1477

1720
1728
1130

1135
1137

1146
1447
1465
1466

1604

1605
1549

1550
1551
1552
1553
1554

 

  
 Teble t (ecntinued) Pelgt Neuse Port 6.45

Penseccla Stetk—Bey:Soureery <64-x 109
Aaitto CPO's Quartors 2,17 x 1010
aitte Fie, Fire Reon 2.76 x 109
ditte Fwe,. Eneine Reex 1,01 x 1010
aitte After r-cer strticn 3.66 x 109
aitte #1 Turrst | 2.76 x 10?
dittc ok SL Director, aft (cutsice)

7 we « 2.37 x 1c10
dittcys #4 turret ye 1.46 x 1920

Parcue Bridge Fer Gyro Repeater 23,0 x 10
ditto Offices, Pro, 45-47 <3.0 x 10?
aitto Conning tcwer near

stecring stand <—3,.0 x 102
ditto Gun eeeess trunk —3.0 x 10?
ditto Metor Roon, Frr, 100-102 3.0 x 10?

Prinz AavTre 9

Eugen #1aGun Crarber bcotn 23-0 x 10
ditto #1 turret vcwder handling

Trocen £3,0 x 10?
ditto Sthad., cutbceard upward

gun mcunt Frn, 139 3,44 x 10?
dittc Navizeaticn Bridrgco, Stbc,

Frr. 169, 3.0 x 109
Gitto Living connt, 3rc deck 9

Fre, 111.1 Sthd, ©=§ <—3,.0 x 10
ditto Bre deck, Fre. 2.7 ¢ 300 X 10?
adittse 3rc deck, port passage

Trn. 3 43.0 X 1c?
ditto Bettle Stgtdcn, Fro. 136 4340 x 102
ditto Fed, main, aritetsvare roonz 3,0 x 10?

Rhind Sttd. upner outborrd 20nn,
Mount Fro. 50 3.16 x 107

ditto Torpedo Shack, Fre. 130 <3,0 x 10
Citto Stbd. side cf forceastle |

Frn, 20 4.6 x 10?
€ltto_ Bridge wheel, Frn, 60 23.0 x 102
€4tteiy A-4O1l-A, Frn, 15, stbd.  <3.0 x 10?
citt Main ridic, Frm, 46 ¢ <3,C x 109
ditto 40rm, clip shack, Mav.

Bridge, Fro. 45 #s 23.0 x 107
Skip Jack Fuse box on Stbd, bulkhead

Frc, 173 <3.0 x 107
ditto Stbd, bulkhead Fra, 63 -3.C x 109
Sk-te After terpedc reom, neo

: wash basin 2,19 x 102
aitte Motcr recom fwd, 8.55 x 10?
aittc Crew's wash rocn, over door 2.75 x 10 1
ditto After battery well 2.09 x 1013
dittc Gun Trunk 1.24 x 1p
Citto Punn recon 3.1 x 1040
dittc Contrel rcem fd. 1.45 x 1011
ditto Control recu, near trin | 1

renifcld 6,62 x 1pt0
wardroom 6.2
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1558
1559
1560
1561
1166

1168

1119
1126
1127

1129

Skate
dittc
dittc
ditto

Stack

aLtto

Talbot
ditto
6itto

cittec

,
naarnehamice thm gphlagse+ “

3
. “Pable I (ecntinuec)

 

Wardroon 7.65 x 19:
aisto 1.0 x 1034
aitto 8,0 = 10
ditto 6.8 x 1020

otha, upper, outhoard
20rp, neunt 23,0 x 10?

#1 5"/38 mcunt, pert side
of slide 230 x 102

Sthd. bricgewing Frr, 66 <—3,0 x 107
D-307-L, sthe, Fre. 156 <3,0 x 10?

For, 195 23.0 x 10
Wardroon buikhesd, Fro. 5623.0 2 109
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Total Neutrons/en®” in Relation to Gistente from Point of Detonation

  

 

Distance
. Ship - Yards ~‘Meters ‘No. Neutrons/em®

— = Observed

Skate ‘ 400  ° 366 lel x 1012

Independence '
Atte — 830 485 6,0 x 1011 ;

Independence -
Forward 600 545 | 2,2 x loll.

 frkansas 610 555 5.5 x 1010

Crittenden 660 605 | 3509 x 1LoLO

~ Nevada 680 620 Sek x 1010

‘Pensacola 710° 650 2.4 x 1010

Nagato 780 713 1.3 x 1010

ARDC=15 790 722 1.1 x 101°

Hughes 890 613 7.27 x 109

Dawson B90 B13 Gevo xX 109

L.pagon 950 - 967 4.4 x 109

Rhind 970 887 ~ 4.6 x 109

Brulc 990 905 2,5 x 10°

 


