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'"'1r: ~lL(' .. Ifjr; W',',:, f)If.,THr mjTI(\~ r'i K'~ f. Frm1' :>Cl1!1CE 

( F y. 1~~;,ln; ~:; ':'JTRO!: :~ T~! Ll~-a! 'i' -;;ATR!1 

I!~TIKDtJCTl Ot: 

C(lu:te' of t.'lfj f)ff~ctivert"c~ of 'NotOl" in sloNin,,": dOwn r:t'!utro •. 

und I !!Ube 1t i" p;ood Il.! fl hnat trentlfnr fl1li ,J. it is ~robcbltJ th 

thin mRdiUI:1 Nill ~13 ('If tncreDsinr; !I:lportence in rMoet'" dl"l Bir:,n. 

~'l t'~J~ rtNl./ll,lr"lMntr. of the U ,;e cf f i s!;l cn n€lutrons frm ~1 Jl"i 50urc 

i., wet"r hnve be!"'1 made by j.'~rmi~ IndAroon (n~ r, l1 ;-; l <\ . Gr'-1531 (J,2~ -') 

In thin nr-, rli3r ".{(rk. tho neutron dIstribution 18 !:ler.surod only l 

disLf:nCfl of .... ~O em. from fl !-('Iint Aoure" .. In thh Bf.:.rlier \\ ( Irk , '1.11" 

;:Ioulrnu source, re rath'lr If,r,~e, :nfJkinr,,: r;fHmf"try corrr·cttonr. 1l0r,1 

wr.u t uncortf1in; (nd tho .. rotor t.f>r.k us~cJ Res perh f<~ fi f;;T'kl1r1r tllhr, t 

'~1num sir-e. In the m08Buremer.ts r~p(rted herF'. thl't indiu';, rascn!lr,c 

uL!"'or d!.gtrlbuticm hl' 3 bRon mfJusurt>d out tc 92.20 em. fro :n "lei nt 

fi!l:>.ion ~curco. /It thp (J)(,"l)nsp. of us i l.l.~ ra.ther hrf':c lJ\l!Il ')or c f 

{'''lItror. 1'"OUrl'!e 8i :-0 8 . the :,aClr.ctr·~1 c ('rr(;ctions '.'[('I}'O J~(lpt E:-t.]]. 'lr.o 

,mter t. unk "Ihich Vie nsod ho 1<.1 tl fh,o foot cube of wntor. which is cor-

.. ninly ~quivflont to en infinite bO!TJ (.f 'I/e~~r irl this 6)(flOd~(mt" 

In Bome menaurenents of the neutron 81 (minr:-, dO'o\l1 distr ibl.l tic," L 

-rarhito we found thet Influm foUs wer~ e·;:;.reclo',ly &ctivff-p.d et 

a~i-lo14 ev . noutron enl'tr~ie8o As will be dlseu~s~d l~t~r. it W~S 

foun"l thr(·u~h the USI't of 810 noverl)d indium foilf= th fit thic h ir.her 

ener!,::r flct ivr tion doee not f,porrciably rff~ct the ~ 1044 ev .. neutron 

istrihution, cnd thtlt the moments calculated from th~ neutrC'n 

I ' .1"1" . ~~._..;) .'. 
,tr.:" { '7' ~. : l,\~ ,;'; ": ::', 
-( ' '-'' -,' " o;.~' ........... ' ... ,~ 



.istl·i~'.Jt ·lor. ne f. $ur~d with cvd!f11urTI coyercd indium foils tlrf". l)ro~lI!bl' , . 
VfYr", (' 1 C'ose te> thl'! c:orrer.t { ·r:t" G for r.'~utr·m~ cf ~r.~rf~Y 'V loH ev, 

Lltr!;n ai~tribll"'loll 1/£.5 :n.,t'.8' l r~d +{ ~V~<,20 (:m~ from 1he 

tl rIO 1'L ','} t ,:1 
- - - ~ 

. l ' 1 1 t; ? 4 6 ~tl A 0 "Sl" ~ t', C't ell.fl'" r " r "r £JIlI. r Co etween 

• : ·rJ 0; .20 for1 " frrr,l t} ~ .... point: r/')lrco t ~i '" lr 'H tJ'l1 rl"f'OlfJnce r:IO'J trc:-: flu 

1!!" fe.m.d .. (~cro f f>€ 1Jy [, cl;fr or 1 u?7 x )-8 

PHGC};LJUR': M.:) '::2U 1 H' '~rlT ----_._--, 
'rief'ly . '.;he t"ChTi.~U~ o!' tl ' ~ ,.lCr .... r1 rt-.r.t 1:8 • 

~ rJece t. If'T?,e tr.nl 

of wl't.~r 01' t.!-:6 th"rrr ... 1 C'olumn of' th~ (tV- Hld,:e Notion 1 fl!bor£t or/ 

!)i 1~ < 'J'h"r:::t>l nr'ltronll c.onI1r: 'lp fr c m th<!! pi 19 e:ltererl thl"! tLrk t h!"'otH':, 

U ,fl l'ott(Il!,o f C!r. t utron sturce plhte of U?~b_Pl Llloy av~ mJit~bl~ 

l u,tJi '"lrl re.tflt.iVI) to til!"! ~(lt. t;cm c!' th., tl>r.k. ~~o:~ (If th", erd;flrln~ H~f1!':~-

ills W~r'(J Gent-urAd by thit'; sNlr""! plvtE) t.hus ~anel"et\n, fissicn r;'"'utrn;1S" 

''''il? do .'fir r.!(wr rlistri but.irr . .. f th-'GI" n"utrC'Tif' ·N(.f; "'~f'f'urlOri Iit h ( ' rmiu: .. 

covcrf!d Gr :/!tr. n10 cW",r,,1 i r.rl\Hn 'r,ils., 

l),·:rrr I ('F Tom if' } I !11.TU:> . 
TIl"! If' ~r:" tf':l tr n ~ rt:1(jr.N~ lbt.' .... e '.'It- I; 5' ;w; 1): :x 6' h1 c!1 fH':1 ,vt;!; f~;~ r'\-

,; :. terl from ~." thlc"= l:lum1nun plo4:e. I'on "J" hoc:,: .'lith,.. 3" ~~C~J ~v~ .. 

Jn0unLr!d ecrOS3 thfl top rr:~ cr" t·.'%' o~ \:; '~.~ tur. k t.: d on tll i s WI:" ;; .OU:lt.Ii' 

. 'ut ef ";,,rld'HJo Th,. rf111tron sOllrCH !; lo1...-: l ,n::! th.., foIls lr. ~'1i':(t.lf) !:oxn 

'.cr._ F:Uj)'lr:..rted in e 2- ~: ;: lu.ninu:n fre. .... e" ~i!"c :' 1-'1t: .. 6, .;hidl NIHl if I 

turll"tlOporteci at the "no (f 1" n "rio l:luminUTl tul' p'g f \.:'::0 A ... :, 

• 

',;: ~~"." ~~. " .. ;t.· :.~ " 
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:k-:{m t.hl:'l tubo 'Nf, E In~f'rto-l ir. the f,or,ve mor.tlcmed ~llides, til 

J1(~utron GC'ltrCO t'lotl'l lir.d folls h:.r in f Llt1ne pf ~, rlll1el to th~ !,ot!.c:m 

c:f th~ l fYlK er,d en th~ centnd v,.,rtic&l fKi:; of' the ted 1-: lXle to 

th~ ' )recisicr; clJm;truc-ticn cf this Guide fl[ -1 of th~ frf'mewcrk holditl)~ 

the source plele Hid the roth, &11 distar:c'tHI T('Iletlvc to the tl;;llei.ng 

I,f tr.P 1'('lJr('~ e: d 1'ei l!; from IH' c!l. olhl1r or fro"l th~ bot ',C;!,", t f the lUll' 

Cd'e hom! t( ~.etter t ~.br. ~) .c;~ cma 

'i'NO sil'''~; Df' cr.Himiu~i \'oxt!s. "}." + "!l"p 1'1:0 III ~rfOo Ilsp,r! ir tt lore 

" 'Tler..:<ur'~mflntt. ~ox "A" Nns rAct'n~ulLr ic ~hlp~ Lnrl nufficiently 1 lr~e 
~ 

O~~ t( hoH r roil 4 CD. X 6.35 em. 'rhp.r.nll thicYn("!r.~ of Lhis br,x Wtl~ 

-:'-J v, 1/ 2.74 r:.r/crn2 
cf' curimiur.l. rh~' (lth ('r 

\'1 ~ 
.;~? 

crj l~lTIi:lm '!;ox "1' '' HI I~ ()f ;..111 he,x 

~;h(p~ ·,dth r..n interrt!l riir:::Clt"r ('1' 1.5.! em •• f;ufficiont to (.c('c;JI:; roi: 

1 GU. s q\.lnr !~ ~ Tho ','11111 thichos~ WEl:'; 3~07 i.:n/cm2o Tht-l hC1.es wnro 

\:h rnpnc shut • .. ith t' srn&l l cmt:ur.t of r:r.,flr.e 51'clln e) the ",d~c::; t.o ke-,p 

.b tl'l1" nu t rj '.J'I'" inr; f foi 1 act i vnt ion 'Ilhl'tn t.h P. ~ ox "BS i rrJr.(> r~ eo 1 n thl! IIIUt~ r 

trrko 1'0 :TIl Y.I" me&sur",rner.ts r-t ltrge dist.srces from the nS 'Jtron · pol1rc '~. 

t h" fei l wr.~ covored with ) ~ :)20" thick rlu:linum tP"Jqt rrther ther. th~ 

C!f i r:ldum U01C.c 

1:"1 ~dtii.t inn to t~,e cedllliu:r: feU ccver5 rli SCUSSP.O e~ov~. tm InT."" 

.. or,,: C: :~C :!lld'" t;c ('ever foils with 1;10 ;'1r";/d~rt" It wrs f'i)lt thrt. t~,e 1110 

should !'l!'! 'Jsed .vithout tony ~incior. s{. in cnf' 5fl t up an f )umlnu:n h()x~ "C" 

}<'irr. 1» -vith a r.teel C( v er .<re.S rr,(!tle" This box 'Res 1arr,e ODou.'>;h t c I.C'C<3,J t 

,.. <1 (,r.l , x 6.~fi ena feil Flus ~ lryer of B100 rho to;" Nfl~ ettoched !:o 

t.~i C ~ox ll~.' ~ n1.l'Tl':>or f'('r~wf, 1 r.~ U ' P. ~ S~A!~t: hI SN l ~d l)("'f!i nst .... otp,r 'hy ~ 

• 
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I'ubb~)' p'asb~t. {,lund t) L\lp. t.np, To u~e Lhl!i hox, 8J.0 I 

YiP.1V.hcrl into t i )f~ box on nfl "In''lytlr''l ~ "Jr ne!- \.!") ,: Tlre::;crih~t:l arrQllnt 

;'n r. 1110 \'13.3 then l.lPrc,.· d ovor U~f" br"lt.torr. of t.he hox un] formly, nnd 

1 I;::·rc rully Ipld on the HiO rov'cler. st't:;owl 1 'l ~/f'r of' alO 

n weirht. to t.he fir:.t. vms t , h~n wdrhE'd tnt.o tl 'c box. : .. nr! !1ON' 

t, l:Hi fnr ml \I r t,hc fei.n . The tor; of L'1e hoy. 'l':lS t.hc·f1 !"crfl r:eri on. 

1IC' Jiff.lcu'lliV 'rln ::> fOU:ld in obtl ininf'; re--rilGUc:ib:.f' rcsul tG u:;.in~' t.hi C; 

1-(:(:11111. '1110 . Tht: nt.hr.r HIO box conciGt!ld of' ;~ HCt.. of br',d:i ~.r . el13 of 

n11 box nr()pvT'lioms. In ~1" r(: ~. r;lnCl· t.hey \.f·J't~ Vf'r,~ ~;l'U.ilr! r to C.'H1I'1iu'1l 

b o x. '~h~, 1 Ilo~jever, t.rry Wf'l"(' "~~Ic1t> :>f b:-n.!',3 ~Ind both the t.or' Hnd 

blJt. t'Jm w(,l"e hollGl'/ed out.. and filled '.'Ii.t.h h~ron lOu n box ;' C' t ther 

" 
... ! i:; () .. ? .'.~ r:.r/an.4 of bor'on J'nd in the pill box j Ulf'rc Ylh;;, 0 0 33'1 tr/cm~ .. 

"('hi.:. /)0 r{)rJ. \ ,1l0 nwp boron Len hoY vie·i ehL 

:h-: indium f()J.lB used wf~rr: ::' rr()xim;t.(~Jy 8r.10 r.Ji,:llc thiC'l: hut \.ltn-

In Um rTl{'r>.!mremont of p:iven ~H:H!t.if)n of t.he did.rl hu'~ 1()n, the foil 

\, e i r.ht:.; Wf;re lilt-hill 0, 5:~ of t,hp Ilvora r;e \'/fJoipht. For dl ffnrc'flt sf'CU.(11 

of the CUI'VI) ;.here the llvf:!rnr.c ~. f!lght :'if tilr ; foil!> cJiffr:rf-:d, t}lf! 5t 'CLiO!lf 

./t)n; "() I'r,l~li",:prJ L0r,ro1.hcr, IJ~; llnlly \}J' (me 01' It1(1rt" c.!om:non polnt:' n Tilt:' fI>' 

d' 't.he fnile 1.I~p.d .is d..,el1 in ')'·'lbltl Io 

" 1£; 'ltfff'rent nl?:f' !)()Ul'C(':; 01 th(; ftsdon nc'utr'on-5 · .. 'p.r p rl;{tf':l of 

nJ' lrlinu'n-ur'nnium :->35 :JUoy " I"l' , 11;-.3 5 ·11 1 , r.f: ur<lnium ',',oS ,I,~ . nc the <' , oy " 

urmll um b:J ·,';Hi~ht, (eutf')t.\ c comT'o!'d 1.ion) , Thr Hlloy ~l~ b~ r.eutrf)n SOit rC"1) 

1\ r!Y'(~ O ,OHO" :t 0,00/," t h il' .k rind of wr'o\l:; ; l rC,'iS ns !Jp(>cl fieri in fable J 

nnd ,'l.''; rlescribf'd below. rhj~; tlricknc5s of ur(lni.u~, I';ith t.hf~ surroundinr 

\,, " :.(lI' refledor. "iRS suft'lcicnt. to phsorb rtbout 95;.' of thr. inclden1. t}.f'r-

..... ' l :wut,r.)mj from lrn the r:l, ~d_ l~olurnn< 

' '''':' . 
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.• Wt:Jlf" (~ ~.(\nHC"; :;17F.,..1 T,( r;nm:. FilL ~;Iir~ J\' J) F'rIL Rn: ~·l'nR !JI. l. 

t l .UtfIN\r.1 SU PPORfPlG FRA?'J:: ~;rHK U!1EJ) , At D RAYnE:: OF U r " 0VI~R ",lirC!! 
'I'l! ~: G:V· ·;~ fi:1(.r~R!n;~JT}L G(\"llI1'HlN APPll:.:D 

. -.----- . ....., . --

I RllTI .'f' <;l' I "'nItron 1 ~Ieut.r"n "'oil Aluminum 
'h:;tfl! COG frL ~'01Jrce Sir.#) ur·cl roll Frame 

'- Source "r: ~~etry._ ~ Used 

<,3'1 or . t (j 

15,02 crr. 
Uir.k tj.D8 err., 01- lIi~'k ('oil L4~ rmolAr nhr.wr. in F'ir. 
n" ·, t.cr t 11 ' t"l!'" (li I.TI1"tP,l" in Cd box ? 
fl'lJrI hG:to.''' ( f "n", Fi ,> 1 
w/ t;nr t.un;{ 

.----- I ---..;.-------

.l2 v (i,- ,:.. n 1. 0 1 uis;~ 1 f"rl. dtn. f' J Cl"' . • ~qllr · !"c fr-il 
"~ ., ;~r! CMo lr CI)r:tict w'l-;h in e,l box "B", 

bet'ln, cf ,vtlt~r }<'i--:.l 
tank 

15. ~~~~ cm~ to 
11" 09 en .• 

Dis k ~ em . d 'j e • 
in oontact with 
bc.ttom of Wftter 

Rectu ruler foil 
-1 em. x 6 .35 C!r. 
in erl box "}. °1 • 

Ft.,." 1 _____________ .~--- .~ I 
\;c nk 

As r:h cr .. m itl 

FiG' 2 

,,~~ sho'vn in 
Fig,., 3 

610"1 l'm. 11 em. i.n C{l1tflCI; 1. en,. It 6·35 em; Fi ':-' ;S 
w'th bcttom of i" Cn Rrnc A ... Pi,,:.l 
Nf:te r tt ... rlK 

3'l of 1 em. t.o I f:']1wre 10 cm. x !\~" tf nr,ul er foil [A;"; Rhr.,v. n tn 

,- . --.-.-
S4.1~ em. to 
79 0 JG em . 

SlU1,ro ;~!) ., f c-m. Hectr no'" d (r ffli 1 
4. ('''1. X fl, 35 rnTI, in 
Cd b ( l lt f. f'i r • 1 

} r, !'lhn.vn in 
t~ip; , 5 

, 
y. 3 lob cn .• in 
t;('Utcct 'Iii th bc,t­
tom (r torY.. 

--------------~~------------------~~---------------~~--------
GYo31 r~. to 
92 .1) emo 

S lUllro 30 n.; em. x 
3}oh em. 1n ('('t1-

~ ~.C t with tho 
1)( t tor:! (r Wf'tcr 

t flr',: 

IH>ctu r;u ~ fir f'r t 1 41 A,r: sh~' .. m in 
"m lC 6.3.) C'm in Flp;" 
fo.l\Arninum f'(VAr 

(not ... h ('wn ) 

__ 1 • I 

., 

,-- .. -----.. _, 

2.2 ;1 CI!. tol liia l' :'1.03 cm, U'o- 1 ('r.. slu (lrt't I'Oil!AS ~h(".'in in I 
7.!)1 l"M. 10 em. I'rcrr. bc.t- ('cvoreo ,\lith O.~~37 F'l,,; • .., -/ .) 

tOlll C !· tr. nk r.:.r C!'1" boron 

7 ,54 ~~. to 
17 0 GC CM. 

1'1 r 60 ~mc to 
35 . f,9 CM.. 

[li(!k :j .OB em. Div. 1 en, I3qllcre f0:l'l 1,8 shaNn in 
on bcttom of tank c(verlJd with 0,,337 Jo' ir,. 2 

r/cm ~OTon 

~lUfrO 10 em x 10 Rnctflnr.u., l~-.r-f-{.o-i! l" ;;;;:,,~:;-
em rn b ottom cf CM x 6,,35 em in F'l!~ ; G 
t~nk heron cover . 

I .., 

0" ~'4G ~/cml.. 

. . 
.' '. t;;.:~·:,.~;~ .>~ ~"~:,(, 
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... ; ~'..lrO:<l ~ - t' sIll .... Lhe t lu.minurn structurrJs used to held. th,· foil 

d ifl(~i um folls,. 

ho V;fJW in l"tt;ure 2 ;'Ih{)NfJ t.he 1 r ar!(l aI' u t'.l" 1 1 ()nr~ " A 

\.trr~r d 'is insorteri in f\ :~tlido. preVi n l1H ly 1fI~li::1 r.np.(l •• vh h:h .iF U 

tr 1 t(' t 'mole me~h!ml"lr in the Wt\!;tH' tn!'l:: T!i(: lc,::nT Anl~ hoI,':; 

the fcib in cadmium h(lx(~g 'AS f'o11o'M'!o ine rO\ Ill; .'If-'T"! 1111 c ... d in box.,,, 

"13" wb l<-11 llieely rt 1" in t.l'~ tubo 0 Thm, the ~qJl ~~rf: J', f ~ "d tit .... hO.l{l:'!; lin 

.'1e:-(' jltcnrted r:ilurN;tel:r iutc the t;.Jl:eo r:li"ht ·hJt,..~ wnr,. put. lr. r'JI 

'''·ell rlln .' tl I'f)ilt:: b~ln.-: :~oOO" 1.")6d" rrd til .. ) fi rsf; feil hfJitl ", Althnr 

tJpPr .... ·x.lmr:tcly 3" OT -- 1.;;" f'l'om tho neutron l~"urcc" 'T'1 p. cl,lm,t'; hnll)~ 

I>hO-HrI "\ n tho i.u;"p l'I~d tr.'" r.(~t('i;,~ s ",1. f)f'ch er.d (f' tr.n SF~CI)T'S '11(, rEl ·CU. 

tr J:ol,tr.it \'11 to' tc ITc'..} 1:-, fill thl.' i"I-E1 • The tJ3flarrl-,1~1 or bt)r.:o~ 1, 

.~rf(!r' r:; worn '1,,1 i in pllef) 111 the t,ubo l.ly ~11 i t.fohl~ r.tG}Js. l:e fi:! ;;ion 

n~utrotl :';(l:r 1" LEl WHS ",I.;tf'.f!h'ld ~1:1 !)C !'I3.vr 1..c t.lltJ 1 ('Mnr m c' of' VlIc' 

tuhl1 iT' I~'I Ilcellrrd.r) 1:,· rapt' lCl. blC ;'afihloll,. 

~ e vim" in Fi!;n 3 sh<l(f; t.}1l nh.lminu,"l h"Ver uf,e \~ f( r U 1 t,re';e 

::.;'10 crr.mium be x "A", Pi ' ure 10 (Ira 1. 1' tro thr"lo l{ml~ slct.tAd (ll'.H:lln·Jm 

o.lIb,-,~ 'NUl r<1m"Vl.bl~ t( f,d.J\tnt,tj the lOlr~i.n,,: H:rl unlfJ .linl'" ('f' th 

,c:"tillnl boxcf! frorr t-h~ r;111m1r.um 'rnmoc> '/'I'll} ml)t· s';re:r.(lrt;~ wc!,,(t 'TI";'" ",.~ 

1.!,r: ~6' t:,; c·f rC,'lr "r tlll fI~ r r UT't, In ( l~iV'el: run lht" r ( 11 11 '''0 ro £I hl[~r 

~i.OO' · f. p" rt, fS shl'l\vn in t ho ph<.t.(l,-rf,pl\" ',h-n Lho') ? C'.~,. ('f' !i ~~1" 111; -

o{. ... r ... isk ", r.u reo!': WFl r" llfi (1 d .'1 i t. 1l th i:,; frame, Lhey """"'A (ttt!lchod to 

t.hn hI. t.tOl'1 1)1' ~:lf.tte .tn" by L Rcr<)wo ~'hM, th·! 10 el'Jo Rqur.r(' ';l'\U- c: 

pll t.e ~fiR usod. it wns l~ncrt~d into t.h~ r:lcl tt tho )nft sirl(' of halo]" r 

... :! .1, ... ~ . : J ?o"l"';!a.··f'~ _" 'i- I 

. ";.·. r~ " .d. 
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• 
• 

• 
• 



1 

11)1(1 w'-3 :H.q' ·cd cnt(· • .Jft~"B" lILSl!~ !' f C!ri"f'; lttch .... ... 

en /-. Th1.s sprin :", 1 L :'C'1 rrechlniSlIl ntHb ]('d ( I n 

CO ft·(~ tt;r I"n hol dn ~ th ()il~ quidl:., . I 

th~ (~)"lJy OlC !)( ~url) (,f trl!l r:: l .t ( I" i UI i:; 1,1" ~" r 

-\ 7 '9 ~: r_'ltrc·~ pI d:e h n 1 r. 1 ~ ,1 'l l i l{ ~ if91l11lJ(liI1t{Ody fd'lel" rp"l C"JI' 

f"( "l t il (1 ,,'fl L () r 1; (If>;'' • 

"'hn flh F ... · - " '; . (" rN}') ~~hll un;, ir:C'~~8erl "b'Jve. j) • 

~I!;nr I~! l e d 1'1" i rand v 'L d in U10 'RateI'" f.;flf'k. 

The 11; in Jt'i g' " : ~h '"",vs r.A f'ncl .- · l t~ • . ~. c'i~ (' ~I~llec1 ! ')cr:e. ut· 

l "hy ( I S rr~n l; lntch Ir!!'difni:~m (n t~ tLrou II fm ex t cmsirn :w/; t CIl 

1'('. lOll'" t.(, I n:;:~i l.tJ SI'ur('''' rIft .,O,-!' c-m. E 1 J(l r" • 'Jr,.:1ium 

11 \ V ·Nfl. ~ c"~ed :lr: ,n "luT'Iinurn "h~8lh(. /1Ft! in., i.t wtr, 'tmpt'rtn:t Lo 

hrvo tic, r.c!rln r; 1, tc-h ~I ')1' ,!J1c ~.() ren'c",rr: q'll('kly thn vnry "hi t " 

r,,)ll t r Ollrl:f!4 

•. , i,h ( tc .7f'rh, !o'i ~~ fl, dlC,'1~ ttll~ frIJr'(~.I{r)l, :If,f!d t.( 1)( I-I U 

f>r. "B". Fi?:. (i ell! "C" , F~ ~';o 1·, Tho. bex' d. "1". Io' i. - . 

f, i,e one of tb' cr ' :1 lu'Tl ~lc;t;I')S. The fctiv1.ty d' tho :'(' il ir. Ud.f: bl 

'r" ' l :', " cl tel n('rr.~t~:i~o lc·"<:>tht!r 1;r.o pouttl (btrlnl1'~ with '-'c ' r<.'n CCVf 

"- i1, <l tr c\,tllin Lhr. rclftiv(' r.-.o,,;n .lt'.ldes (;f tho :a:lut'rtcd "d:.t·.rl 

lor. l'c 'r lH' 14 011 C( V()!"E1~ O'1(~ c[:a;oliunt r.Qyr.rcd f'oi 1:::;. V,h~r' t.he SI1f111(!' 

111 niH nt-~ct !" r'Jfl ('(")ve!'~ \'Jere us with tho fr'A v/ork. Fi 

U ('I red foil YW~ r1'.'1t;,'r, fiir;:'Jltn~(ur.ly Ldi.."et~~ I'cr t.ln 

'lI· n ( '. 0 ,:s rr.~nticmod ' .. • o("V,,;<., 

.. ~ " I . .... • 

.. ' .~ot 







I 

1
0

 



I O!1'.:r-['1, tho fr;i.la ~re n('tl v ~Jted "~.lr he ur f'r d ro c-.ur"; 

r; OOlir Lers wero usp,n f Lcl tW( w(;ro COlI n '~f!' . 

:nU.11.Dneour.lyo 1J:.Hwlly" only four f(dls ..... ~rn £lctiv, 't~rl ill r ,tvo r. 

Ill. The rt.lLio ~ot;w~ on th~ two countor'iAtJ6 o'1l"irltJd ufd.n i~ 

n:,.·)n IIrt. Indium foil end this rhtic 'NOS lJSAdhl £Ill of t ne c(llcu-

JGlio:nsc. In ,:dr! tif'H ; tho rvtio 1Jet:'.\'f,H~)'1 tho tl'lC ceJ1wtl'lr:; NEI$ O~'-

uircu u:;in.~ fl urr.nium oxidf! 8.tunrlli"'~e The CCUl',tCTS ..v,11" j d16 Ckt ' tl 

' ··lly for C(\n!;tfip.(,~· 'winG thl:o sf:.t t.rlttrrl 

Tho ~ldo of the foil Ill' prest to tore neutron SC'UTre wu; ('OUt I. ... 

in £'111 t·tJse~. r, l.Jditic,n . -the rt.tio (;f tl-Jo H'tivitins of' tile tW( 

'(l ' lf! of tho foi 1 W(d'l 1',~Hu;urocl at r nur;1b(!r (I ~' sf!h,"tocl po~it,l(',n3 I r ,' ·l 

"hie; rntt< S f:l< .t()d !./J [ ! r'lr' cUun of n,.) dlr.tr ·cn frcl'l t ~ l~ r')u~r 11 

'I1 . t'.tl 1l:;inr. thh: r.r'lrh, ,,11 ( ,f th~ n''lf. Z' lre!! pri.1t..s ';loro c ...... •· 

tho t:Vf)1'(\ ("() Rct 1. vi Ly of U,O two r. i 08" In £'.1 1 ( , f t· 

' - j 1 F!d;i v il;ior; re,;o rto.l hnrl1, .it in U:ir. cverl';a:o ('.ctivlty ;thleh i 

"1.vcr. 'rho ucti.v5 .. C~r .vhi ... h or:(, wculrl lHc t CI m·"t' R1Jm would bp t.h(lt. 

I'r nf,tll t.r(If'~: C C'l'!in:; fr':f'l ~ roin t s' ureo nr.d b l ! in [~ do1:octr.d by 

,~t llfJl)~' the sc'urCA rnd rl·lLflrt.!,r d.;'" l'l'1lr:t hI) fni 1y 

, 
~ 

't;;Jrah] (> ~'()i J ecti vl ty, rrr:! 9:1 r -"r.1Jlt. en!' 1'.11:] C ~"- .. ,.,.' 

~Isur()d ~ I ('.tivity r(.r ",:pc'll~try", In prlJclice th'i:~ C[ ·T\'c"'L}c·n ,'tJr '" 

l~- O)('(}00c]on ton :~e!'cel1t toLd Wfl~ umu.l1y much l"stl. Th,,! f'oJ'mulre u8~d 

1 rn t.t.rul ·~i: tf(.r.vord and or]y :h'3 r:0!lOrr'l nlf>thc(' (1f r1 /Jrivr:tc:: will 

· ·ltl jn~d. Thb rlerivr-tton eJ i I t1,~ rosults fn)" tho VI rioll:" c,.s~r. ')~'" 

;n r6d'Jcir,~ thp. Ih.1.£1 flro ,,:iVArl in the er;..ortlix . 
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l'h{! bed Loundrry condi tions for n(Jut.rem 1\1 r .. vin!': Jown llIcr.SIJ 

1l'.(HIL wuuld bo to hovo t.he neutron sourCe locEsted ol the car.ter or 

vor~ l'.rt~(o\ volulM n! tho s1cNinr, dcWl'\ lTIo(iium 1;hen (' fisA1.on n.)utrr.m 

GOllr('a is u50d. h( .... ov~.!r. t.'!O t!1f)1"l1l n~utr('n/J frcm tho:> tt>',rrf) i col-~ 

'Hlln which (;ro Ur.fld to ~rociuce the fi&sl<lOt; he tl diffuSE) thro\jil"n 

th,~ 1r·.,in ~ dovm rr:e,ill1m l~ the noutron', lU.'1(l t,; (li.! 'f'usil VElrv rtr .• 

!.:hcir nu"hor vlill 1.1') 'rofltJ:' eVenuF-ted. I.huf' weokoninr; t\iC ri snion 

·~our('r • .Tn wl'r.or. t;h., thor,jllll n'lutron rcl(j,xai.ion leni~th L: rl')u,:hl' 

ow' in('h rnci fi ~d,or. f.('urc:o r. l) t: cud f(;l~r inc!l!.l3 in 1'r tho wt. ~tlr 

bour(il.r:'l will i;iV'o Ift5s tl,M ~., (f' tt 0 numbf'lr of "isr,it'n !l"lut.rcr.(; tbe 

tllO fiA~It' l!I(urco ¥rculd,,:ive et tb~ wet.er sl~rf((~o. FC"r meultlremO)lts :.!'t. 

lor r~q distuc.!ot; frorr. thp aour'CE>, t.hi~ dQcrectl f r:;turc8 strf!rt";th 

ou1d bo A s~~icu~ h(nrllc~p II sC'iP.1Tle t( OVffrf'O!lY' t.his cilf·fi~.]~ty 

.,h~rh s(>"tmf1 ~ rp.e~cn9ble "NUB to l'lnhJ rr.!l~fltJromentD rIt ~ .C" I-h" Tl";lltr t n 

s(;ur(e ,dth the SClurCA 4" 01" -wlO c:n~ in f'TC'rn the 'NetoT tour.rlary ... 9r'0 

V' mlll'J thp. l!I.of:suremer.ts lot It rge di. stenc",s f'r<. m the s<'urcc, vii th th 

~rurn~ rt thn wqLer hcunrlLTY, or, ~t the ~(ttorn (f the t~n. I ~Hnlo : e 

1. I'!hr>cv IIp on this r.rr.codure. f l S' lrod two .lis ~r1butions. in t\'1J 

r!,r. ·':~. wrn to t·,tonty ~ntilTlfJtp,rB r"'om the s('(re(t. (1) wi th the scurr.(! 

rt t;l\q 'ftI'l't"r houndcry 'IT.d (2) wtth the flour"e four 1nchf:"n irt( t.hn 

,:"t"r. elr,sa tr. t.ho Sour'eo tho c'lrvo~ d' "f~r~i in 1l",op"l loS oncl.' t.u l d 

ex'met. ,",'It 'JI'l~cnrl t(ln C'!:l. '~h..,. tW( ("ll"Vf'}:1 waro rrq'r.rtio':n l. T'nt'> 

~r,li('flt~o tht t it ,'[(lul l ~f! s('~ti:'lrr.ct( ry t(: mr. :: r. il'!!lS .n-N .. ~1r.t:; et 

~'\.-"'" . 
:-8; • • ~' " , ..... 
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~:r('1 t.er tht<t l tor em. frolll the sc Ilr('O with the sOtlrCi) Lt 

t!l Itlt('r ~J(lln<.l1 r:,'. Since tar. em. is lTll'.ny t;rl,nSp1rt III r 

i,. ~ fc ir.djuTt r"' :1():1(ln~e IV"ltron 1; 1 en tbfl 0, (,if} ( 1' tll'l Ibov(~ !lX-

,,'" H, tillt l' / rrnct r0 51d tR wn'.1 ( bLaim tl-v' 

:-r~ ,~ i or. fl" Cl,' r C' \;1 ' tr::n ~.t:1 • .if t1 '.o nt)lli;ror~ SO\lr-C'~' v.nre b~r 0:'1. fr 

", lll':df r;: . 

VMl wi lh t hp. JI r r; .... st lJj)utr'on ~( urcc , 30.5 em. J( ::; em .. sq\W 

td'U wi th th .. 11 n~cr sl t~ 1'c U:-; ~ ttl'.! f'e,ll "Gu!l l:in :rete I ('CLlIt1 unr,cC'ci;;:;-

Jy :-'I'l ~' 11 fl t. '" 'I f) ern., f< r <'1 .Jmiuln crvered f'oil To ( 'Itt ~ n t 

_,i~trlh',tion hetween -7') em. lind 9~ ,2~ em ~ n~nr.i.lr('rr.er.bj 'IIM"O wl cin 

\1(lin ~ lr.dlilm follr. in I bmil1l'" (;Ovo rs. 1', !:.II .. I. 'i'h 'J f .'.lu!1tlrnIlT. rO\Turt 

vm::-({ tI$!'i '.i tc ;:r<.vido lH')ch~Jni.(,bl support fIr the foil~ r·t,'" L re V"lr1 t 

'( nt [r , illh t.1 or., 

Tho Ju:.;tV .ir.l":,ioT'. t'rr thif' procndllre rcr.tro on the Rnl'k of Hu!';h,. 

'11. , 'fl (19'1~), t.;nf cn r()m'" of our r;.oE;I;t;r·errents in .. 1Iid: it .11 , 
r<"lmd l hlt. fIt hrr.r> rliGt,nce::; f'rcm th"l noutrou $CUr('O. f-o dtRtr:iiJut.tc:l 

.n!l."UJ·~-l with f' lr1rdum ('ov'.:rerl inciiul!l f· (·i.l~~ l.nd I ' f;1)(ond 1:11(1 rnel!"JJ"ed 

~ d ;i' t' l um inur ... "V€l r'J d -'c il::;"NO ro l:rcport ion t 1 wi tt. In 'J x :1AT i Till')!1 tf 1 or .. 

,"rr. 7ho r l r "~l ot' r (V e, !" ';~li~h .ie !'h·'Jc AO thi;; urrmorti.r.'H·JF.y :;ff 

'0 eM . to .-.J76 f'r:l.r.nrl in the .:er'): of' :<ush. 1.0 ('''' , to 40 cr. rh i t' 

p;"(,pnrtif'l'flity ovnr tl r:lrdp,r(lLF:ri r(;Tl l:o of r I:: n ::: 11 r pr j ~: i:" ",-.Iv> 

I':llf': r';mm:l~ Pol" S ' .11' .. , d lle b L;.9 ve,"y lr, r !~ ': scrttArin- croon ~ , 

S()t:; ~ l or. ( 

hvrl r (' r;~n., the £re from \&41 ov to thet~rl is on ly of tht' (rdor 0" or· (' 

'l ') ... 
wf11j,.~ th" V";"! I'rnn !'ission enpr:.~ip,1': t:p 1044 ev '}$ <"1/ .... 0 em" ~ T'11l (":1 ~J.J ou 

t\l e firRt: mOOlflnt cf the neutron slowin,,!; down d1.!'ltr1!iuti "tl fr( ,yn f i. ~si 

l 

", ";'~ ' 
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anorgios to t"~TTlill 1:=; (nly ehout 3': r,ret.ter t h f'll tc 1 .,14 av, leuf.!., 
" 

111,>; onp to untidptltfl t.hl.t t!1c d16trib Lltiont'l "'ill l-,e vpr:. 5 i '!ll ~ f~ r- • 

T~li:; m(iY be vlf' .. u:1l2od ~'hy8i.Ce.lly l n the- 1'dlowjn~ d:nplif i c. ' rict .. 

II ro • .fit thfl lli ' ~h inLtiLl R(Urc-C oner':;ies ('If ( n Autror., thA ~l~:; lt'(~er. 

rTess t::octlcn is 5!"l! 11 nllc! t~.o rllutr(ln lOry :~cvo Ol.t fi r £'r 011! '..! 13 

r. CUI" <?c Il'~ furo i t IW~' nr; I ('oil : s1 ( ; r: i.n .·h ::' C'h I . 1"1:) f, rlo!.l (' r c! [IH' ~~y 

ic: lOr t. / ! 'tfl r i.h i r. cellislon. i~ thfJ L(lut..r("l. on.?r !7 is 1>01 (, , • C[,y 

'''JU,IJOC ev, th,) \~'rrnsp('T1<Jin-: hyrlr(,:;en unes f, t:' (~li lr O\i11 "'0 rrolt ' t LVQ" 

l~' quil;o l'r{~o vr:d the n-9utrnn will nct On rhlA . tc: Iii! t 'jU! !'.l" ~' r-c::j till!; 

:)oir:t (f first ('olibion. Thun. tC f !'irst lPlJr"d''ifti'Ll tl ~~~ r lr,wln., 

'1< I'.'l\ cl.ir.;trth\Jt.lI.J1l in water fer {'rom th~ sourc,) wi] 1 b6 dvnr 1 • • U c11:.-

tri 'Jllf- ion (I> fi.rGt. colli:' lC lndopP.nrlt"lIt c1' t~le enor f~Y ..,t '0'11 ic..h the 

11i:;;trihut.iolJ is "'l!'lc~ur·p...l I ' !i lor:' lE thu r:1·!f.'Ii:Jdn·· onar~y is lilsti thtHI, 

;'if.",. lDOO ov. 'fa Jur ~ll();vlcl1r;o. thlr. f'i.rr.t rolli"i,cn trBet :T1Pnt l'if' '; 

j'irst 1J:;f)d ~\' }\'nd. 

,> 

lJAr.A, GJI.J.CU U1TI0~:~; M' D J)l~;C ( I!::i ~; TOt -----..--
U,iu"t!'! (l'~lrAT\'·r't l 'n0 tn::lt:h()rl~, d"3tlcribod v~ ove, th·! di!:t;ribut l011 

in ~' ,"lltnr r.:fir:rFw:1 rest'l1rl1ce r;C)'l"rcps crL"inutlrt ; ~ l·.t l\ t:Oillt fission 

~Our()a V:I'S rl~r,,,llrc rl ill t~lC )"r, t IS') ((' "i:;tu~:{;(l;' frcl:I t;IU t) Ollrco, 0 ~ r ~ 

c: 1 . . ':hill di. stri ')uticn is [';iv"ln in 'l't.lh]o n. hl-)n tid ~ ~'Jork ;"., 

o(r . ,ll,ted. ~rJ HI'I"~ net suro to whut n ')utror, EWorlr.Y the CUI' V'~ cC'rron':10n 

IlRG (, lS e knE'lw t'rem o\;h r; r cxp,viments Lht t the indi u'n feil:; "ere vC't-

ivnt.od tC' S{JflU .::t'l t b~! nf}·)trc:nf in th~ kilovoll rfjl':l ')llc 

........ 
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TABLE II 

DTS!fH ' IfTlr.tI ( ft' IN nUl l?P,snrJN C~; .ACTTV1TY mOt' .A r'HiSTI1' ~;(·u~c~ 

U~ LIGHT ·. ~TI<;R ( .ITI{ TRMISP0RT .A~D GE('~n';TRY CCR!.?FGTlrt"; ) .... _=----~----. 
r (em) 

2.~5 

306~ 
6,. 15 
7 ,,42 
(/,06 

ll,. ~~ 

12,,07 
12 u7 0 
13., 33 
15,75 
H . fj 1 
15 ~02 
15424 
]:J .19 
15~81 
l".J5 
18042 
]9~05 

1:).G9 
::0 0 3:! 
'::0 ,96 
. ~2 ,,?3 
~2 094 
:!:S, H 
2 6,,75 
SO ,. 56 
,)0073 
,'14.,54 
38(038 
42,16 
~ G.,"2 
4ri ,, 97 
49 0 78 
!i3? 59 
~olO 

57,,40 
57091 
61021 
61.72 
6505!1 
G9.,3~ 

73,,15 
7C ., 96 
80.77 
64~!)6 

88~39 

92020 

10" 

9167 "e2 
7271 G1 
428L38 
29~1 0 17 
1445,58 
1000 ,, 26 

775 ?84 
614 ,,59 
G21~&7 
4(;0,,48 
~:-)4 '. 36 
318,,1)3 
29~,,8 

273,70 
:!fi!1.90 
17G ~ 99 
1:!G .. ~6 
I' .. ? ... ,; .. } 
88,,!7 
77. \0 
65 ,, 9U 
1CQ 83 
40 0 32 
-:'7 0 77 
l6 0 64 
7,,1~6 

7,,036 
3,,6J6 
1 .. 727 

872 .3 1[ 10-3 

44!'l,4 x 10':> 
464.,4 x )0-3 
227 08 x 1O~3 
~) 6 .:.I'; x l'r3 

lOO~·t x: 10-3 

661 .2 x 10-4 
610 ,, 4 x 10"" 
38106 x 10 
354"3 x 10-4 
184.3 x 10-4 
100.4 :It 10--4 

59,,19 x 10-4 
35.91 x 10-4 
20,28 x 10-4 
1l.2? It 11-4 
7.!i29 x 10 -4 
4.439 x 10-4 



,-, lwt crmi llC t},C oxl;ent c1' thi~ hi. {:;hef" e norg; I ir''>n 'tl 

ct f( • J r.\O fl GU r"l~I'tJ TIts WOr'l.'\ ml vcrod f 

{1 f\fi;Clm:' of I;)oron I1:iQ C} ':Jr ' ~ sur fic l. en t t, :; (\ r. to, i p. 1 I "" · 

nAut.r')t 1n tIlt' cnnr l'Y rl ll";~' hn 10:: ] \) h(l r 

(li(JC!!) 'I t'f.)ment.s 'ro ':i TO!' it nb ),! I!1 I::! .l r •. , ... 
(,1' l(I'~lO 11" VA. r. From Fi (:. 7. ' ~ , " 00011 tl:l;t th~ brI'{.~ c ' .... Ilr~ · l 1 ... . , t) 

cur..,o is .hout 3; of' tho cu'miun! C'!:VOl"()ri curvu. t " c1 f.'1 :; (. t! l! t th,~, l 

lJl"~!BC ? rll (h'H st prc pcrLirr.l,l (v r c C" cn::;i('p.rlJbl(' r ' l j ( I ' • ·.h~1J."'h 

t:.l stle f: or tho !H r en ('v.,rt~ :': CD "V/1 . ' r~ l'f· t); n r I'l)cr. 

1'lIb fF: :II! 

CURVE OF A5 V~. r FC'R I~Dlma CI VgRI':D \UTIl BORON 

L.-:. (~:2..1 ". (counts/min ) I T (em) A. (C'ounts/min) 
_______________ 1 -----------

~J~.7 I lOr~3 I 
I 
I ,,97. 1 11· 3h 

371.3 17~60 
303.6 19 0 50 
210.2 ? ~ cC4 

2Jn4 . 27.1, 
G.7~ ~)IL 7 ? J ,. 71 

40\,!) 3~.2h O"bl 
36.3 35 r fi9 Oo"S9~ 

1"ie prClp('lrt.l.oL~((li~.y (r :l.c d:.r;tribution r:\f~n"lrn( under 

I 
I 

.J 

titrd; '10r :l'Jr~d unt~f)r f!1"lmi um uII:r be cltpleln~~ i11 l'IluC'h the Sl111l0 'N a~! I. 

d t hl') prcpc l"tionL'lit.y nf the th')rmel t l"' crc'l'liu'!l e' Vl!trn-1 t!l!J~l"ib\l"'" 

r'-,~"J v" hi:; :net " .. hr t th~ 6ccr.nd mcm"nt 1"2 (f t' t,vc' cu!"'vo e "ill bn 

lm('~t tlle 5fl!T.C , withh • .....,1)·. PoC"(u (f t:h~ snn'l f' n" 

loarOll evvor~rl indl,m foil activity (.n'] l IEH'PIJ!;A ('f' th.: prop'~ rticnrlit.y 
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(If t~.e tW( curves, the corrot"t manonts fer Ii ...... 1~44 ev detoc t ~('ln 

''In er ~y tli 11 be clJttlil1(>d ',vi thin It rni nu t~J orr! r Ii i rel't ly 1'r (,:. t;"IO Ctl(~-

nium coverod in(llu:n dlstrPuticln wi thcut. t1 c<rre(,til.r1 fcr v f.'r)utri~ 

but;ion by hl:-her neutron er.er' r.;ios. TI.l Ct Jculr.te: t!~se mOmm lc. the 

ext'''rimontr,l dnt 
., 

wore plctted (.n , ~ 10 ~ I. s ,.4, vs. r pI! t [nel tt'f' bo tt 

Hmooth curve n(,s drt\'Nll thrau ~h tr.c df lt.h •. or. peints ~rc r_~( (I I rC.n 

th if' C'lrVp. overy em. IH,'} thos~ f:TJot.tLotJ poil t.:; Ivar " u~od lu r 11 (I' 

+r;e num~ri('d ir tor;rrti(n~ Uf~C'd t.< lhtdJ' t/",e mer. r. ';'h!! ~~n <:o~ hf~f.' 

;lo1rts Fr~ ~iv~! i n Tl,ldc Iv. Tl. fl' rt.hm: -: " ~ " tl c ,In ir.te ~rf. lc 

Crrlfn r -" ~J2 ('m. tl r '" «> iV'lro 1.'Jtc in ',d £inl lyt:: C r 11:' b:.' w::::.n· t l . ~x-

tr,.")olotin~ f'uncUon 

A • t. 0 -r/'A 
8 1\-" r~ (1) 

with 

') 'A ,. 8,,7f;6 (,!"I. I!t'd 1..- • ].321 x 10' 

'.yhich flr~ tb' n 11106 • bttl j.n~d I'rom I."e t'!l<o"rlr:lcHltu! curvo m~r'r 9~' (',I. 

I'~rori I ~Gr!ll (,' U fl:1tl ird /~r::r( l~ i:: 
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It' "Ir,1I Elf1\\ the m.xnor1ts" r11 •. (!e.l Cul{ tAl~ rrom t.he ,En tI'ihl,1: ion 

TablA V. ' 1'f!hle V ~ ]"(' :lv68 tho frflction or ~wch "£ll" hI 

(!ont,r i' U t .. '/ trlt' ' ~lti:. rt lloJ rt,~ct r I rt froM r 9? em, t. O l' .. ., 

TABlE V 

rn (-I,' TW: !)T :;Tl<! f,lI1'lOr (' 'V 1.44 pv. ?n;TJN('''C'' 

"I~I ·t.1 1, H\l~"l' F I ;_~IC:: ~;(;UH r" IN '.'111 

()() 

1 n 

---r~-
!''rl.ctj 011 (If I !,.;r" dr I :-:x 'cr" ?o.)..l ,,d 

o 

92 x lQ{i ) .40 x 10-5 

...... 8 63 x 106 'l~ '.)'1) x 10-,1 

.... I r. -, . loll ~,,,, ,:l, X 0,,01:50 

.. .'375 ;It lOll}- O •. OBti7 
I 

\018 On33~._~ 

/"(10------

) 

M"'" -v ~- r 

o I. /)dr I 
£;;;; 

o l.. 

rn 

-_ ... _--
-:r . 
r'" .. 1D1 . 7 em':' . 

r4 
'" 

1 "t'),., 
~c..:....~ x ]05 crr, 

rV c i!.27!1 x 
(J 

I':)") C.n 

1"~ ,., € c('4~ x IOU t::r: 

In f~ornp( .. rll1": (lUI" rO[lultr. ;-lith t~) et:rll.,r 1I{l"k ot' ~-p.I·mi ~t d it 

~ ? 
tlt l.t. our vr/ lufIII of \_2 ., 1fl4.,·, em,"" h rtlthp,r ler.R than tho Am'Hor 

" VI l""nf 194 cm"' o Tho sCUr'<"O of ti1i:; dif'rer~n(,A mlly hp ~I}'~r. in (" c 

ir.(lll ot~ t',o "cr1inr c1istributicn with t\ur~. It is found t hflt in i;h., -

,ion ('rom 11) en r. ~!4 em., tho .,t:rli"~r wort (f.e cur mo. ~UI·~:n('nl·r. t,ro 

(1 .~c -~11onl. l'i",,:re~JT:ent; .. I't r-t.llcl' pm (.i llrp;t! r, h(,';ev~r. '11 (1 or 'rl i".:' r 

rill rirher .... h'Jn <'urr, rr(l)rl.]~: dU(l ~r·~(ltlT'try ('1 r"J1;P + 

C- ( 'Ill!'" (. ,~ ti:"iC's f· r (uL .. TIlt- off'oC'l cf lhi:; w, · ~ thrt IT!\U'}l t(lOl/ 

p r ~l rxr!lcn l~n ~th. X . was us~d iv exir~po]otin~ th9 ~£rlle r d·~trlbv lrn 
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,j tl'!O t' 1 ~l4 cruZ "Nfl. 30% I9xtr: rch,l;ed r th 

If r IN('r/. (;l'1d our tr. CUi T6Ul i ly h'1 ~Xphlir 

i.o ';l't..le V shewG ~h~ · t. f n r.: pr~{'i (lllle r", rt of' r t• fI .... 

olfLud. 't;1 i, meWlll 1).:, t t. hn vr lu", ~, . 
'J' r:,.. "'01 ::; C r. 1 (r tiLi.:~ li'ill il~ th f' f tH' !. thrt t ' l"l fi d:,!"f pol, H 

t of :. lli : ;1~l·.i lJ utll~! d' !' .~l"vl ct, , 1 i" i ( ue ,vi t:l ~t:\L [t: (Ir..t 

A. :.6 h~ ru ,. r, ~ t i ~ e.lo/LI" t ~ I' j A i t· D' , C ::U" ,,"; t ('l ~ f 

IIdI:' inC' re ul'e~: ',', i '~h r. ( the l' l ~ rri ·~n i.r ct.·) W"U lr 

Ii' A • E' !; 11 i j d b 10 .i I H' r (; f . li 12' lfH.' ti cn (r r til rl II I u::; f!d. I 

'('Id d h t:. '1(; he n' It, ''I';er • • 

:1 " "hcr r-- wi 8h t,r olt?reIJS \.!~clr , ip rt")l:ilL~ iC'JJ t· l~. '~'0 tnt. 

"'r ;~fn~1 intcro!"'tinr [lid ~,d Fr'!l di~{' lwtion(; cf thi~ WCl, ' I:!l~ tr iss 

,or: l' or t, " 1 P Cn :l (!:n!: (II lift n,el"SIlYOlTf,,1:8 .. 

-. . ' i 
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n-I'I,;':D I -
\lR j ~(1rl;THY Cf'InU:{!'rIC1NS 

1 •. ' perimont; nl l of '.."tp iO\lr(:~l S ti"d ljot~rot;i~If": "('Us l' hin 

onf:l r;'lru ti 0U. I worn iLh thnjr plunes hccurotoly UEr-

to 'HHI with thc'r l-eorlllJtrie£1 C'Ol"'tl:!rti on t:!~ fl.X of t))€l d 

,hr l':i:;tr.nCfJ h!lb.-')e .. ll"JfoO contoru !"('r 71 von 

vl, ,-ir.b l ,> distnr'c'J h,.·t..,~o~ t · r~}3.t i 1:,' " 

L'n t,l.,.. COll!',!C und detactinr. 'roil 'Jii.t~ toLd 

t ,.(r) b., t" f ctivity iw111cod if.! th n --~- t , ,.U r. S" 
I'rOf,l & uni! t ,!":!.: . of flcurC'c wherl tht'l i r ~"\Pl :-I\!;ic.n 

11'(' b~ " r pd I. r.t i. ': 1 ty Lhen ;. 

(.: ) ) f;", A( r ) 
J~' d~} s ~, 

..... ..-, 

>1' thA j'('i 1 ( ·r:[1 :~r:lJl'('~ f·r" 51'1(\11 ,'o;:\f,lrHd Lo 1"0 thol '" 

:-rroxir.1rtt) tho cX"rf)::"s i 'Jt1 r '~ r r 1'1 te r ~:'i 6' r .. m,d tr,11 cOflrd·i.{: 11;( ' 5 (If 
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) ---\o tr ('" ::; s~ if l h(X l > x~ .. ~ 1·X2 
t'(r ) + ~ . 

.' ..., I . 0 ' I r ~ u ~ 0 

- , • .."ot <." 
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wncr (r"hs the desiroci (lctivlty for ['! point (;(un'(! £n l~ point d~tcct.or. 

Tll ! 1 j thr:~rec i I ir: ,:,:n;n( trlcll use J, thcl'is intl'l l·rA lG fll"" ti t'll\ei FJrl\ foru,:; 

I. ",] or ern Avnl'Jf.tA (Ii) /Icc! ,,(.lvl) for }(ro) itt torms (f l~(r('), 1"("0) 

i).~11 the rli !"\Cr.r ion::; ( h I') S(UI'CC flnr' dot;p,<:\.lr": !I,' i In. ',j 

lOj!!; !. r r;liu] 1 '.)n~ ~,' nv irl (')voro;: e,;::') r.nbn~, i tllto (r ) ~. 'll _ • or 
I , 
~r .\ i th 

r ;"Cr [,".'H'.l l ~:'1r.1 h., r th: n th' 'IX ~'Jr.:~:lr"l L I 1 uT!C'flrt.llnt~t Ill :<! r.') l'H" " 
' , :;~r, 

e11 Tj,) ! ·oI';IH. ry t c ell( l1h~(l 1.(r,,) IJ.n~ !: rt~"I" 

n." 
• 11(" C~Sf!S. 'lsed 11" t.h.~ \:ourse of thtHHl f:llt ~l rilT' fit s f r <1 ~ho rn :;\1 1 t i tl!~ 

C('rrocl.ic.n formull'e ll'" li"ted '.Jelc~ ... 

:on It 

CirruJ, r )Ollr(~O «( HI:diul':. all, (r.n C1rcu1,,/, et~ct('r /' l'f~Hus J ft. 

,.6) 
_ .J!:..~ .,. r,G) 

A(ro ) ;2 ",,(ro 
4. To 

A' (r 0 ' 

GU(;I) III 

ct.Eln·:;ulr r ':curr-n 
~e.x'!b. 

(f lllmr1!'si"na 2 b :x ~ b q nn(~ Rf!ctc!~r,nllr 'Ict,c~tlr 

(7 ) A (r ) ,.. J.. (r' ) 
o m 0 

( ., 
a'to ., I) "J t b~'" + 0" .. '1;1"' 

U f'c 
A ~ {r (; ) 

Gr so Ill: 

h culnr SOllrca r.f Ill'dius n ~ ' AIl~ hocl;tmf'.ulrtr 1('t<1ctOT of I'lirnl'l;:; i:m" 
;!px2b 

A(r
o

) .. }'m(Tc.) _ [ 4(o.:! ,. t~ "t 6 1,2)] -----
2 .; ro 

,r(r(:) (0 ) 

OLhnr nmbinc.tlonll lUlcd :luch us point ~('urco £Inl] ciyorulrr d,'b)ct.cr. ~)f int 

!:nl:r<'o (',nd r."ctor.r,ult ,r dett'ctcr. sqtH.r~ f")urc:e (rod r.qul.re d.)toctor 

ULrt .... urrA nnd cir ' ul&r det~ctor bra O~Vi0US triviol Bjmullfic6tion~ ~r 

tr." nhc.vl' fcrmulf-3 c.rot'! ...,ll! n( t ">0 lis t:;e~ l1')l"aQ 

lt~ Fhouln be pointB(i lut thrt tn thin 'Norl' Aiel',) i(nlwEyg nr'r;d' lve 

~ .' #-
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l:llL1 Lh~ rc r'cr~ the c(,rreotions ulwt-ys mel' s A (1"0) > I. (I" ). m c 

;ince the Qxp'3r1!"'tents vtiU. cU'f'er€'ot source Lnd r!otc~·tor 'aJlI.n ~\Jr<l-

o &l\Vvys llrrOClr.~d 30 t:1l'.t :;~v"'ro) points ovprlfi.' Pf!d in r VI ~ucr 

r pur'1u: es ( r DonnEll:i :u.t lon " (' var:.' roc>d exr",rll1ento 1 d'.- r.k en til 

( lb:''Vfl forrnulr o for r,oomntry ('orroct.ic'IH· w fS r;b btnAd iT> 1Lf t p(,rUon~ of 

I:! ~C (\l~tributirn ohtr,inl'qi "lith f ":~H )'nclry willeh Tfll]ll irod 11"'·11 " 11;1 

~O,'~l'~tr'! r.orr'":ct ie;r>f: t::rfle,1 w';)11 ",.ilhifl e"'f,flrim'1ntt.l "rr(r .vLt.h th~ ::;rrn.' 

"' .... rtl '··r' tt ~('! : ,ith f cij ['j'r.H'!') t; ,";~c;nct:ry ',~ 'd (" '1 r£'quir,'d r'or r('ctil:r:' 'l'j Lt', 

10 ~ ·.e r conto JT'. u fE'l',1 ill!';tr.ncClI'l Ftlfon It r r;nr :'~orl"' : ":' (lrr !'~'<:,I:lc.n::; ~IT' .. 

"~r' '. - [';nro f'X(;C1 lfJlIl: t.GrD~·.eut ;;iVI 1:.11,_) Sl.i:O ,'<.in\'s t"~~n u r.r.r.;' 

lj,Lion~ of -::r~OlMtr:' .·I}-,~rc thr correct. iol' '.NOS nnoll. 

1'0(' r,anprt,l MOther) (' ftnl.kin~: r;r~omutry (:rrr~;!'tionG. (;utl.ir.r>d rbo\<.:. 

n-

ht. fi ) 0"11 : used by f'fll'mi (1'0 ott\l~ r ,\'(.l" rO rfl but tt.f) e.< p lic it fll'r ... ~ ivl1r l irE', 

n e t. tr l t.h o Euth,<r'(; icr(Nl~ ~H . IVbilt.ble in ",:'IP lltlH-(.turl1 l.ri,lt.rl1 ; 1""1 

~ r~ for rer~y rcfernnce . 

, ~ ", .. '~ .. :, 
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