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rFîRODÛCÎTOï:

the lattlcea re.,por*ad. o¡ ha¡:e .â¡Êe tlro fi.rst of ùhosc u3 ar€ otri@.¡¡S
Jotrntly vlth ,tríÂPD. .Àt 'Broo&l¡¡væ ile #raË 'neasr¡r .ag c¡f.tåcal" liaasc'a of elcaa.t
i-ymieU¡l.c ürbcrftlcaS. aaaa.lrllner,. Ia .adttftls! to ,s,tüdles ¡¡o¡a iù[r,ect!.y rã**tcü
¿õ pm dcolgR, 1{c6ûlngtræac !-s takXr¡g to crtrtXcall r æep'es'ertsùlvo ¡cù'of leùi
tices ln the gecaretr¡r r',e atre uslng.

The erltleallty meaaure¡rents ¡¡s ncte are of thr€€ k144. Scme lettlce¡
arê nor-e :cgnv.en{€nt1y neaøu:roð one rnt thgt-l enoiùe;l; ù?¡qefore '*ç 

'ilo ,not use eaetr

meùàod trn err,erT .ca,s€- Although sone mpâaur¿üa€ûrù¡ ¡eaala to trÊ 'il¡Orle on aæ of täe
leùtlces, resulùe geem ùþ bo l-n finaï. c*nnlgh fiotar for dirsånlnntlo¡ no¡r. :

CRITICALITI üEÀStlRtrf EI{TS ¡

Hethod 1r

the flrst yrrncedure, ar¡d that used mo¡t often, le ab€gÍ'll,eat in or¡r re-
port oa ¡¡eaanr€Ànêntr r.rlth .?5Ðn d!,a¡r¿ter æod¡ of $ enrtctrrsnt.r la appno¡dnatêtt
crtLind¡l,cal lattice is plaeed ln a s¿ùtr t¡¡rk locaùsd .sver a 'ùhennal 'coh¡rnu ,on toB
of thc B¡ooftù¡aven plle. lle mea,¡nu'e thc ver"ttcal ¡cl¡mt*,on ftÐg*ù L oif 'tho tìrndl-
a¡D€ìteL canponent of the thsrsal :a:eutron f;l:uÍ excttetl'ty'ÛllðrfiÂl .collrma æai$nona
1n thtg g¡bcrtttasl" r¡ate¡..ura¡ll,uu rasøtly. the neast¡!¡€men -l øra fater¡neotedi la
te.ras of, tlre crttlcal rlre gquatl,oa

lle defl-ae R as thc loaded radlus¡ anÉl
nay be revrlttan as

l.'¡¡m Log tto. c-670L

). as the oonctant ¡¡eflestor aavtrrgs. (l)

t, =t(*'# -,Ju" (z)

82 -+ {r)



I;"'::ff".1-:"å*:11:".:t R, and frnd rhe bect valueg of 82 a¡rd ÀHi;:'+1"'::,;:]il"*:.H:Fy+_t*i'å"#: Ëï ö ;"i: iäiï: ;i"';tr,âdara. rhe cr*ert;l 3*ì:"¡;;ä";;ä;";:ri:.; i:"*ilt".l:i ff"lTri:Lob g-'

Lobe

2

)

Lots- Lcatc

t-. _(¿ Itg ml¡l:nn value.

Qutte large ren8es of R 3¡'s usedr and there had been crltlclai ln thcpast because of our-assr:nftton thai Ãi;#;;";ä^L such targe changea tnloadlng radius. nr¡cipciit-ilffi" of thts ""iii"r*, ue have tncreased thern¡nber of val'ues of R ai rrhiet¡ i-i" t*r*rg, tJlng-*rot, ,t ,r"liJi rntenrala,and e:rtendrng'the rangc r¡pua¡d to a.ks¡¡ oq åuorrt-.õz rn each ê88êr Thts ha¡nadc poselble separatð dei'e;in"iron""åå ;å ;äï ill 
"".*rements nade far froncritteat and retått""ryì"a"'-ãtrti"rr, a¡d hag al"ã-i"a to fnproved aecuracy ofthe re$¡lts obteined Ç "-rtrtri"*-"tl'r;;;;r;;;: 

^"" úo lnproved s'ec

sttll I trich r¡ròceduies can r,rot deflnLtely- E r"ril to establish the val-tdttv of the nethoii¡ ':Th"v't*a-at-ti"t 
"r,o" ";ii;;n;i1.tency ãf-iriãîåärta theylead to' Fo.tblg learö¡ii * oon"id"rea ii ;;;"ü"i that crrtrcarlty nealure- ,nents also bc nade in otbár oyã.-'

Method 2: : '

llre
¿:tÞerlnsnt. u

The cceq4d proceduie ve have uced is that of thc stend"'d ørponentfalr r¡lth B¿ a¡d Àbetng ¿ctã¡nrieã-f; olot¡ nr *.Ìra ñ-â-rs^¡ _-,,-i3.*ir*l_rÞon plot" or i¡ã ñä,i"ã^ääiJ'äd
ff*J:::'ff3 if,;hl;lhï"ri_i*f;::*.' =ËJ'ä;ü; #ä'ffiff:'l* ii:-boundarles, the flux shoula--frv"-äe forro

t=t '"(#*W)**p,.J,) e)
R + À^and L are dcternined bv I e
aad B¿ la'gtvan dfrectly W if).tá iä; ätr åi;Hili%ï:."t rqueres f*tlng of rhe neaan¡ed ftux to (4),

rn ea¡ller bmckltag tneasurensntel ue trled get-t-ing-redlal traveraea þøçoatnl fofls at the centeri or-l.ttr"" corii. --il smerl sr¡a¡ of the a'!e!û- . .bliea pnovtded, at nort, ri"ã *riil :; "-ii;ãi" äãr,r"r and rhrg ¡r¡nbs¡ r¡e fo'¡dtoo snal1 for accurate úratrinãïàl*"o,,*t".'-_-....---
Lately Île havc fou¡d'tbat qulte adequate radial flur þroùa can be neas-u¡ed lf the fotls uged are 

""p"J.a rì-nãïä"ïå o-u.r of pornts avar.labreon a atngle radtue ts then 
"u*ri ã*rr"ã, #-ä"iil"îïä:;äî obtai¡cd.

Method 3:

fhta le the nathod of the-alm-ost crltlcal assemb)y. l,le use a aeparatefacllltv' vlth a second r¡ater i"t* r" *ti"rt-i"liiËe-tnr lattrcc belng neasuredruranft¡n ls 10a'&d 1¡ the p""-di"" or " 
po-¡" ;;;; and sultabla ftui nonttor¡¡nd oafetv rod trlp clreuits ,"tri ? kcff-gf-"uã"i-]æ r" iã"rrã.--i; thta polntthe so'rce is removed, a*d irr" i"ttì"c partly unroadcd f¡ ctc¡r.

-2-
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forl

ultb "Jrk -

Becauge of spontaneoua flsslons, tho f,lux denglty 1¡.the core haa the

ø =f,o, 'r,o"t'Y t.G+i) : (¡)

(6)

Q = source of rpontaneous fisslon neutro¡s
È = helpht of the asseroblv
9t = -õteaslve reroea of ro(u)
Àt = tranuport nfþ

But

"=G"S.(q
'(nc the crlttcal loaded radlue) for a critlcaL ftnlte eyllnder. nlre

(s)

th¡g a plot of l/fl ua.¿Å-\2 ls a stralgùt llne lnterscatlng the orls at

(ro)

.'
0f couise, the procedure 1s esgentlally that of the.critfcal: aaseobly.

hrt alnce the lattlces are not foadcd all the ræry, the analytlcal Justlficatlon
of,e ûrapolatlng tbe fllux plots to crltícal Eust be nade.

The fluxes meagt¡red hed ^,.0]-f hamonlc eontent.

(8)

constant . gLn.p ro (S++
fl= -llr _ /3

R +V \no*

-? -
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FOIT, CC,TilTING METCDSI

E[ux ¡neagura¡ents for netbods I and 2 ete rde r¡ith indlr¡n folIa1
about flv€ nlls thiek. Erch folI ls ecÈnted Ln eaeh of gix corxrte.rs, three
tL¡res on eadh sfde. *t the end of eaeh set of fctl actlrÊIty neaalrËBentar the
ccmbiled total. of saturated acti.wltlee for the capa.rate cou¡ter8ì are used to
lntelr:calLbra.te the cor¡nùers. thüs measurements are noù,depantlent o.r *sa:r{ng
eonstant lntereallhatlon factors.

the ¡rroeedrrre of comting each foll ln swe¡ral c_o¡nters makes lt
pocalble to üåd andl etrt¡nfn¿te f;aulty Goleùe eaused. by faulty eleetronlcg.

Foltrs fer: a gtvem neag{rremênt are metcbed tq rrtthl¡ .1Í fn sensltlç-
tty; tlms no lralght corro€ttorrs ajre reqnlred.

E¡e¡¡ fol1 fs counted to at least IOIOOO- tolaÏ eount¡- (or 
-at nost lf

nean sbatlstteaL ;;ð:- T,h;-t""t*lr meau eounùtng error I's then abeut 1S per
flux poínt.

EIPEBIITEIfIÀL MEIIEOF:

(r) Rrt¡rÀtrc¡¡ LEñcirHf¡

AII :rrelaxatton løngth. reag¡rar"tt"' txc"pt tlioee for tbe 1;1n 1.tr5f
eql.e-hc¡tt: lattlce havc bee4-utdé.rrl.th .2202,r dlsneter folls located aÌong a
llne fn the oontar of a lettlee cett.. Follg: r¡ere ortented verttcallyr eo rc
ta eqtraT.tac flr¡xea on the tso faces'.

The fo l holders u¡ed are ma11 luclte rode¡ wlth holec nllLed fu to
contaln the fofie-. Tfght flttlng luc{te Pnrrgs ftt ln the hole! over'tbe fot'lst
kcepf.ng'tbæ teeure.

TÞ,ï¡,I vo¡¡¡ne ratlo ls 6o tight ptck6ù that there lg'not emorgh roæ
betr¡t*¡, f\¡cÌ rsds to ùtserê tbe fetl hoidcrl rod. For tle lrf , 1.3f enrielü€nt
i"ttloãr-" n¡ef cfq¡¡tif rs-¡ tberef,ore lefü_ennpty' aT$- the folÌ r9d rya l¡se¡ted
t" t¡fr-eãjtf;. 

-ftrJ 
vrfue of the cntttcd f\¡e} rod u¡ tben deteeltncd' ald

urod to loræt tbc actúal locdtag to an eff'acûive o¡e. lbqar ao pofhtedÌ ot¡t 1¡
or¡¡ eartrîcr notc o¡ rojla¡etfø'l@gtù neaa¡rarclrts n{tb: 1'3f enrlcbnen't rods,
theæ'effcettvo Ìoldtrngs.afÊ ¡ot nscecsartly tnùegfal ur¡¡bere of rsû¡'

the sane latlfee r.rtrth l.Irf cælchedl roda ïta'nea¡rrrcd ¡mst¡ù¿t dj.ffèr-
ènt1¡.. ?he fotts 11sedl to. get ftuxes for relaxeùlon lengthg, rere e*posod la a

ñre1'rod cnt ronglrly lnlo I cp. rcctfoùrr. lbe foll ùtanetera u€re tha ea¡ae at
thoae,of,tbe a¡ei roae (.6OOt); other,v,lee aIl ùech¡fqqe! rlcre tbc cane as dlsetrs-
sed abæa.

Ths ¡-r,s1 flt¡¡¡ vartatlon f s a sith fìurctlon, es Etated fn (4). ¡tor
ma1l L, F can appro:d¡ate

"ro-r, -3lj- È-l "qjL2
and L GE be obtat¡ed f,ræ a drple erpo¡øtl¡l fit to tha measured flr¡x values.
f¡r farse L, thts pieeeære fa aot ad€qratc¡ thc prcctrac æpreselon ¡mrgt be used.

-1-



lle nake end effect cor¡ectlons as follows. z6 ls,obtalned at hlgtt
loadlng ftoør a. nany-¡olnt slnh ßt to roearn¡retl data, and thfs value ls used
tlrrougtrout a, 6et of L ¡neaarr:srnents. Iìach neasured flux ln a relantlon lengtb
deteru:lnetlon fc correeted þ a factor lqi,?

c,to,

"¡¡ -3o'I-3

$ttb Xo. an aprplo:d.mate và1ue of [,. the corrected flux vaiÌues: Er€ fttted to a¡
exFonentfal; the fit p'rc.'vldea a Beeond approrlrnattcn þ to L. llev co::tectlon
f'actors baced on L1 are applied, to the flÌuû'va.Iues, anê tho calsulatf on f s ra-
cyol.ed" Thls Flocednne le repcated: u¡rül& lt conyerges.

Thts nethod of oì,talning L la conclderably aln¡rler tbest^ ftttfag a cfuh
ñrnetlon to eaeh aet of fh¡x values.

(e) nADrAr rnåvntusus

As stated before, the foil+ useû f,or radlc-I t:¡.ave¡Bet ¡ra placed ln,
fi¡ef. rtd,a,. T¡p, rnrch rplft rods are us-ed." One le,uscd. fo:r fotlg, erysaed et aqc-
ee,sslvs poaltlons on a radlus; the oth'er rsd eonteins: a r¡onf,tor fo,tl.

lravelses a!,e n¿dc, along træ, seFarate radl,ln a¡ el¡osn fn f,tgrrc tr. fn
neatnll€inents vfth tbe l:1.' l.l5f lattlce, traverees vero.uada aloug both r,adil
cù ttrc ¡epar:ata hetgtrta; thla uas an attLmpt to êieocmler'lf the, r'efl.ecùor óavfaga,
.14 lndependcnt of the heûght 1n tha Laù.tfcc.

(r) snonTÂrcmûs ¡:rssror tppnerÀctnns

the latttcer ere loadcd up to a keff of about .99r ÌdtÞ approplate,
fh¡x nonûtora" rafet¡r rod,, aad trip ctrq¡lta, ald vith flr¡x lelvels nalrrtatneð þ
uulttptfcatlom. of netrtron¡ frrn a P¡s-Bb, sor¡reg. At thls potnt the rorree l¡, rG-
¡6nred- fF@, ths lattlce,, and t¡ken arny fron the,r¡tedn!.ty. À annr.] Blì o.o¡Se¡'
1¿r l¡sertcd: a.t the centrel ñ¡al ehnl¡el poottÍon, a¡rd con¡ut rateg arê-reeo.r''ilaû
for gerveral ærlLer loadcd rrdil.

Slnce count rates ere genøralþ f,a{::ly ¡r¡11 (1cga t}ran L00ep)'r Goüat-
lag for rqvgral ho¡rc fc aeeescar¡r to ¡rqide rdcqua-ta rùr,tI¡ttc¡.

RESIILTS: 1

l{etbod I ¡

Relaxattoa lengthç nea'anred,¡/tth 1.3Í cartehed rods a,re llgtcd: ln a
pner"luua narorr¡ndr¡¡ to yor.' Relaxatf,o¡ lengÊha fror lat'tiesa r¡tth l.!51 rod¡
are lt*sd 1¡ table¡ I . fY. üdl¡re ratloc of {:}, ?..!¡ 2zl t a¡d 1.5¡1 havo
bee¡ ueacureit tf thla nethod.

Valuea of bucklfqg ¡nd refleotor' eavlngr rrarlttng fuø'lea¡i &F¡året
flt¡, of neaa¡red Dta to (Z) are glvcr¡ ir¡ taùlea Vr vlr llrr, and ç[IIn a¡d are
plotted in flgrret 2 a¡d 3. lor ccnpad,aon, the ftgureç alco lncludc reanlt¡
obtalneil earlter nlth b?5or dlæeter rodc, lf cmrlcbed.r

9. E[t Ioe f,o. C-f4f1
-5-



t{ethod 2:

::lT^bl, "":ol:îr;l:A:t#, f, A- ** beea obtalncf 
-u¡-trrr r nethod ror rvoreanrtc '." i""ilã;"î"î";ï;irÏ'iiå fffr';k X;:,.i,iir.fiiñilt. rh;;;

The
Iaærce ,''î.rlit,l:t:::#åt*rífi""äffi:ï s"ry r.hrs nerbod. rÌ3 1.5:1

t{ctbod 3:

Onh

::#:*,i:iilr:'ïr:.P-tr":'fl ff *'ffi iï"Håf ïä;¡o'".*i:,,il.,"*å

lrT""rï":ffi:i"ffiî:i m*::li'::,'it,ee rs:hoE 1¡¡ ffsure 4¡coneapontlns to varues'oiã tãt*o o ana-i.1;ru; ,i":t:i four $lðu *ñ""
:ii:'ffÍ,*r jl,r!'öä!'rffi*iiç¡ ;qtiJ::ä;¿iúffi: "*,"¡unber or rods for Ã : i.t-;;iir.- F" "üe"ä"å,nop", ror À=_o_il ¿z¿. rtu¡äi :J::*nable "'ru" .i xää;'a r à"å"T;iô ä.), tr,e crrtr;iioad!.ng ic

ed *r tr caT"lî:"'li äiïå:: åiå,ÌrHËm:i",*r:Í"li ä ii._ã, *#:*_
fiJ::rtre order 'r ;s'rü;" 

']ï;';ää;""#ffi 
rn the bmcklrag neaarraenta

C0lfgilISI0t{Sr

Frm t

Ëüì*F:;;:*ïigii'iii=*#å"ïåi*Siç*Í*"H#:äs*jserr-conai#il":"i**t e'9"¡ t;;ìiåå;î Ë Jl*læir,äiïåäiäu r grvea

ard 2, r. Ii.i1Ë3""îå",ïinfi'"*;i*:l*ff"Hffent has been nade þ nethodr I
r¡ tbe onc case so far tt **t "**tl*, ha¡ been ¡uade both by netå-

odc I 
"¡16 

3' rhe predrci"aï"iä"ä 
"ri"" ;ö;äïthrn er¡rpc,rrncntai êrro!¡Ile hevc been lnfora"a5 t¡at ln-thoae.cases.!-n 

súoh crltlcal agsehlt ,bave arreaôv been Tg: "r ï¡pùä trr.rr.äärîåi! rod¡ r¡e used, rhe crrricalcrses fosnd egree *rtu "* p""¿rJiåa 
"¿""í'-'o';iff; our e¡perruanùat a'.or.

4' Ereept for the r:r, 1.3f onrrchml!.ratuge. ,.I:,!o: cpecrat nethod.ueedÍffiX *:t:.:t#;ffï$ff": "* earr{a rn rhre report) apnaranuy rn_
5. hrtvate cquru¡åeatíon fuom R. Creaga¡r. 

;

-6 -



$

l{e coneÌude that or¡ nethoda 1., 2, and 3 of determlntig crltlcallty
agree to ulthln t1"15 tndivtch¡aI probable errorp¡ Lt sccrrs reaconablc to srrppoacthat the val,uec o1 Ba a¡¡d À ve reported earllerl for .?5Or dlanater, L.OZ?fr"æ-'rlched rods are egsentlaÌLy conect (althorgh tbe aeeuracy vlth uhláh they rære
nea.srrcd nas not as good Ês L'B ere Dolr obtainlng). 

.

ft ts tnterestlng to note, aa orlgfnalty potnted out by F. puaehl, thatfv6'grotrÞ-theorT pnedlcts that as the loadlng radfui of the agse;blles ue use in-
1lo"9"lr| aloUa. decreaae. this fGature haã beetr explored theoretlcaì.ly ty J.Chernlcko Fron his regtrlts lt ean h¡e see¡ that the expeeted deerease liXchoutd
be abotrt .â cr. over the 1oadlng i*g"" ue have usêd.

. ff"thte-effec! r¡er-e reaL, !.te result for the 1.5:1, 1.15f 1attlce vouldte to nake B< as deterrnlned by nethod 1 about, Z'.jl gli;,¿]-J.er túm that found by
nethod 2. À as found þ nethod 1 ræu1d be about .2 cr. lrfgpr tlun that found
þ nethod 2. Aetualìyr the trrc eets of neasurenents agree iã vftfrtn thelr êrp€rolmental erFors, and r¡Ìrat -u'11 dlfference exlsts !.g ln-the opposlte dlrectLon.

Ï
fr
d

-7 -
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TABLE I

PIICftI,IIIG DATT

Farlclment 1-1 14

llo. Rods,

3\3

3:07

30t

æ,

89

83

277

'27]

'%5

259

83

L

/"2.153

ln}'3A5

37,.55¿,

36.16

34.qto

32.7q

3l.558

3A.ttt.

Ð.1?r

z7.E7 j
27.LT3

(r2 + otrZ) r to{ c¡n?

35.973 + .525

3'5.g5r- * ,369

36.o3lt * .I5B

N'ô. Rods

21"5

235

223,.:
ãr
199

r87

175

t63.

I5t

t39

r27

L'"1 Volune.Ratfo

t
t"otß
2l*16Ð2

22+96íi

27..ftj',

2û*fi0z

rg.2:lg,

17.ggg

17 
"a4,4,,

16.XL'

ïr.3\t+

rt*"30é'

À*"Àu*.
6.457 * ,Z%

6.t"53 * 
"10/r

6.1*36 + .061.

I¡oadtngs

H*sh

Lo¡r

Â11

- 8'.-
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TAFTE II

FUCKLII{G DATÂ

Enrichrnent 'l .l 5f

No. Rorls

æ5

zqg

283

2?î

277.

%5

259

253

247

2$

?35

?:1 Volu¡re Ratlo

L

49.8a

l*5.1*æ

¿1.C12

37.9æ

'3:!*.855

33.972

3.2.t9,

,a|7&

8.231

ú.1158

%.935

(n2+oB2) xro4c¡r.2

lrß.8t9 r .BlL

tJ.5l,9 * .g55

&?.tn + 8%

À * oÀ 
"r..

6.759 * .&ti'

6.62 * .1?8

6.676 * .09i

No. Rods

2Ð

2ll-

1.q9

18?

fi'5

\63

151

rt9

72v

115

10,

t
a.682

22.7¿5

7;.21rÐ

tq.656

1S,.Ì33

LT,715,

15.878

15.t36

L3.99)

\3.tg
rLSot

Loadfngs

HIgh

LOV

À11

-9-



TAPLE III

PUOKLTNG DATA

Er¡rtetmeat t.¡fq

IVo. Rods

31.3

337

33r

325

319

?t3

307

301

æ5

ß9

ß3

Vsh¡ue Ratlo

L

2J*.769

23.æ4,

â..737

Ð¡356

t9.633

L8.97

17,.51

].:6.635

. L5.gl+g

Ll*l?95

1¿.109

, ,227

Loadings

High

Lorr

Â11

L

38.731

31..5Ð

33.669

32.084

30.3Æ

8;98
8.1+61+

28.lgt+

27.572

t.6t3
25.5t+8

l*7.534, *

l+8.1,53 *

l+8.2,5 *

!Ío. Rods

277

%5

253

2/+l

2æ

^7
æ5

r93

181

16e

t57

1,Og7

.633

.308

*6 çü.

7.m * .g7
7.106 + .11g

T.LO/, * .21ß

(e2*oa2) -ro{c,".2

-lO -



TABTE IV

pÍnrttnn m'¡r

Ear'1s¡¡"otr L.t qf

No. hodg

1.39

l+27

tJ5

403

39L

379

367

?55

3t-3
'a

13L

9tg

1.5:l

llo. Rods

307

85

283

z7t

259

?47 :

?35

28

ãt
t9
t87

Volume h¡tto

L

3l-.o57

30.12?

æ.597

27.t%

25.881

25.001

23.896

22.-?17

n.923

Ã..L9t*

2e..fi8

t.

19.706
.

a8.927

18.216

t7.533

17.037

16.196

!5.79t+

L5.lJ.4

U.673

U.O25

t).6t,
ii

Ioadlnga

Hlgh

Low

All

(n2 * r¡2)

tû.uß

¿0.140

t*0t2?F,

lo{cn.2

.552

.681

.3ol

* 6 Gll¡

?.58 + .!6t+

7.512 + .L4
7.499 * .080

-ll-



,Þ-:r!iryw{q@rI

IAI{LE V

Buckltngs of lattlce-"._$th 1.3{ enrícþed, .60Or dlameter rodg.
(F¿ ln en-¿ x 10{-)

Vptrune
Ratlos

fflgh 1.1
Ioadlnge

alsh 11
Loadlngc

8.L9 * .27
7.CIz'* .3;z
?.08 + .16
6,€l * .A9
6.80 + .ll

1L:!- 31-08 * L.?Å,
1.5:1 53,52 * l.Z5Pll 60.88 + .78

3¡1 61.16 * .t3
4r1 l*9.82 * .75

Lov 11 All
Ioadl,nga Loadl_ngs

3t+.?L * 1.1-8 32"11 * .5L
52.3I * .78 jL.g? * .50
60.58 * 1.5o 6L.o8 * .j;2
58,81+ * ,9!+ 60.99 t .:t
L9;lT * .69 5A..8 + "Íl

Iory. tt Âtl
Ioadllags 

taAUee
?.6O * .T6 7.94. * 

"1O7,"38 ,* .;,116 7.¿.4 * .10
7"11 + .21 ?.Ot + .06
6.94 + .tr2 .6.70 * .a;5
6.82 * .12 6.6t, * .O7

TÂtst3 IE

Reflector Savlnga of lattlces ylth l.3l errlehed,, .óOOi dla¡oeter rode.
( À r¡ cla.)

Totrune
'Rattroa

1:l
I'J:¡1

2rL
9¡tr
4¡1

-il2-



TAELE WI

hrckllugs of l.attlces r{,th t.!:5fi enrlcþcd,
(B¿ tn sn-< x 1o*)

.60Of dl.¡¡neter rodg.

f,TT.
Ioadlags

40,14 *
48.15 *
'l*7'-52 t
35..96 *

t f¡ aL[ ceüè! proUabic ;ür!:rors,å¡ìâ dæ.{ved fr.u ,s.tattlùlcal fluaü¡atlous oa}¡r.

VoIl¡ue
lstlos

J.¡1
tr,.5¡1

?¡!.
3¡L
{ÅL

{olluç
&rtXo¡

ls11
l.5ll.

g¡¡.
3tr
4'rl

Hr.sh 11
Loedlngs

4O.L5 * .'55
tl.i?,* r.ro
l&.8:2 + .,81
35.97 * "13

lfrltÞ Il
X€Àdlagr

Ìlethod I
Iorr IL

Loediagc

lfathod I
,tror IL

Load*Dgp

?.51 * .12
?.ll * -Iz
ó¡6ó r .18,
'6.1¡6 * .8

-13 ç

lû.8 * 
"3Olß.&, * "3:[t?,.LZ + 
"9336.03 * .1Ë

Method 2

.2L.19 * .,8*
39.87 * .5t

lfcthod 2

8.I5 *
7¿62 *

.68
.63
.96
.37

ftE[t YI'nr

Bcfl€útoû' sarrl¡gs of lattlcer -¡r.rth r.151 emnlched, .óoor dlg¡etcr rodr,
( À ül' cn')

l-J?,*
?"29 *
6.76 *
'6.46 *

.ljt

.8.tr6
.3O
.25
"06

tü.
¡Oa¡l¡gt

?.go * 'G?¡19 * -.25
6.68 r .trO
6.¿5 * .Ì0

il
i:

i'
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PAÏTERN OF RADIAL TRAVERSES

ztÊ zAG
RA.D IA L

STRAI GHT
RADIAL
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B UCKLI NG Vs VOLUME
SLIGHTLY ENRICHED URAN lUM

BNL LOG NO. D.2593

RATIO
RODS IN LIGHT

40

ço
X

(\I
I

E
d

(\,
(D

t/

Ê
/

!ç'ti
,

,

ó
t

l- -\

F.6oo" DIAMETER , 1.3 o/o

- .600" DIAMETER, l.l5 o/o

75ot' DtAMETER, l.ozr o/o

O MEASURED BY METHOD I

T] MEASURED BY METHOD 2

---*--_ _-___J_
3

b

VOLU M E WATER
VOLUME URAN IUM

FIG. 2

-I5-

WATER



BNL LOG NO.D-2594

^ 8.O
E
j

REFLECTOR SAVINGS Vs VOLUME RATIO
SLIGHTLY ENRICHED URAN IUM RODS IN LIGHT

WATER

o .600" DTAMETER , 1.3 olo

f] .600" DtAMETER, l. 15"/o

L .7 50 " DIAM ETER ? l o/o

NOTE: THE SINGLE CURVE
F¡TS POINTS MEASURED WITH
ALL URAN IUM TO W ITH IN
STATISTICAL ERROR.

23
VOLUME WATER

VOLUME URANI UM

x'rc. 3
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