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H irea Start-Up

Dry Critical: lLoading to &ry eritical was begun 10-4-49. A pettern twanty
Tibes vids coverinz columns 63 through 82 was loadod ia succescive layors,
syrmetrically with respect to the horizontsl cemter line of ths pllo. Criticnl
vas reachsd et 15.76 layoro on 10-6-49. Ths nsutron background. was folloved

. bymctinumtousmmmm“tmhomthiﬂno,end.BF

’ chnzbaro placed in selocted procoss tubes. A plot was kopt of the quantzty

{1/Buckling x neutron level) in order to enticipats the criticel loading.

Dr;;_Coefficiont Test: The temperiture-reactivity coefficionts for the 4ary
le-tice vero determined om 10-6-45. The power was reised to sume undsterminsd
1c7 level cnd hold conctant untdl ue cemtral metal teaparature hol, pisen
about 25°C. The mstal tempersture was then held constant and the contral .
graphite terperature alloved to riss. The rate cf change of resctivity during
this period wus compored with the rate of grachito tempereturc risce to givo &
grophite tempernture-reactivity ccefficlent of -0.8 1h/°C. Wnen the grephite
ri3s reached about 1l4°C the power vas reduced to a very low level, and critical
coxditioms meintainsd whilo the grephite and metal were cooling to oo teup-
erature. Analysis of the roectivity transient nsgociated with this phase of
tho tost yieldod a motel tempersturs-reactivity coefficient o? -0.L in/°C, Te
pe.al tenperature changes are sonitored by means of spacial +hermocouplos
installed $n metal pieces ploced in the center of seloctod process tubes. Tho
observed velues were correctod to correspond to comtral metal t enperruture
ccaditions. Tho grephite temperature changes wers moniiored vy Beens of the
recular grephite thermocouplos, and those readings alsc wre corrocted to cor-
respond to cemtral graphite conditions. The reactivity chengat wver: obtrined

#ram the moTement of "B" cumtrol rcd. Tais red had beon calivreted pn
tho teeg by m?s of reectivity pericds. “[ﬁlhgg‘?‘w

!
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Dry A ion Distanco: Copper foils were irradiated in the "B" test hole
thimble and in tube 2074 dwring the dry coefficient test to check the eug-
meatetion digtance in the dry lattice. The foils were speced et two inch
intervals for three foet on oither side of the edge of the loaded prism, and
onn lattice space spert ferther into the pile. The cbserved avgmentation
distance was 74 cm. from side to side, and 58 cm. from fromt to reer.

Dr; Critical With One VSR: At the conclusion of the dry coefficient test,
Vgﬁ #30 wvaz inserted and the regular loeding resumed. Critical was reached at
18.9 layers.

Rod_Tests on the Loaded P.1e: Prom 10-7-49 to 10-13-49 tie remeinder of
the pile was lo . 8 Vare then performed to determine rod require-

Bants for critical conditions with the dry pile, and later with water in the
process tubes. It was found that 23 VER's or 20 VSR's plus all the BSR's woro
su.ficient for the dry pile, and that 12 VER's or no VSR's plus all HSR's were
su’ficient for the sudmergod pile.

Lou Level Tests: Befare proceeding furthsr the unit was loaded with about 500 th
poiscn material in a seventoen tube flattening pattern. Sterting with rodso

2, 14, 3, 13, and 1, tho unit vas brought to critical cm 10-20-49 with 10 1/2

EHR's still in the pile. Yov level tests wsre run ¢o allov Instruamt Division

to relocate sensitive chambers amd to check equipment, and for the HY Division

to conduct e radiation survey of the building. A level of 3 MB was held for

about two hours, and & lovel of 10 M¥ for about ten hours.

Xeion Trensient Test: A test to determins Xenom transient beheviar charecteristico
va3 begun an 10-21-49. The pile was cperated at 100 M¥ until the Xenon poison
rexched an oquilibtrium, at which time the pile was shutdown to a very lov levol,
exl the critical condition followed. The power operaticn was intexTupted by o
scam on 10-25-49, and by & short shutdown on 10-23-49 for charging additiona),
poison, both of vhich delasyed the approach to equilidrium. When the unit

scrasmed again at 0105 s.m. of 10-27-49 it vas felt to be mear emough to equi-
lilrium conditions that the test wms started from there. The 1nit wes kept at

a 7ary 1ov level critical for four dfys uhile the Zanon poleon Ascayed to o
sogligiblo valus. It is intonded that anniysis of this decay informetion

should give Xonocn equaticn constants which will be applicadble to H area oporation.
During the decay psriod it wes moted that sosis of the cooling vater hed beon
druined from the "B" test facility inadvertently, but the reactiviiy effect wus
ovaluated later and found to be quite smell. In eddition there wers sous
irstrument difficulties sncountered, dut a least cne good inxdicating instrumont

vas availadble at all times, and it 1s felt that valid resultsc can bs obtainad
froa the data.

Folloving the Ionon decay test, the unit was shut down for Xlattening loading
chiunges which would permit operetion up to 300 M.

B ''sst_Bole at F

Conling water wes draired from the facility during the shutdowr. o 10-18-49
2s callad for in P.T. 105-27¢-P. Paraffin-Cadzium ahielding w35 built wp
m»mmmuinggmwthntmuaﬂi@t incrgoses in rodintion levol wua

"
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noticel on the oxparimeptal level. A gain of sbout 10 th ia pile reactivity
wwich :ould te attributed to the removel of the ccoling vater was noted.

Tk _Aczivity
Ot lot Tube Tesperature Recording System: The systam for putting cutlot tube

tecpertures directly on 1EM cards is reexring completion. Final cfrcuit design
Tcvidls accuracy checking and interlock proteetion. Punching will. be stopred
oo & rIsult of any irregulerity. With this s7stez tempersturs errcr cShould bo
nozligible, and having tube by tube exposwre data availcdle on IBM cards will
rele 4. veary coavenient far making special studies. Exposure of special re-
quests will ba more sccurntely dstarmizcd. It 1c felt that this system vill be
prccisa enouzh that the errors dus to tube ynter flov variction wi.l nuw Lacnes
. nitleont, end wili becr invesvigeticn.

."_Tg'_ Ccmd Tadles: The follcwing IBM cexd tcbies havs deen caxpleted, eccuwrecy
citekel, amd dsfferemoce tohsa for interpoistizz purpoces;
—_Table Sizo Accuracy (by intczpolation)
Aretangeat 18,000 cards 12 decimal placse:
ilntwel logs 9,000 cards 13 decizal placen
T, {2) to = e 12.5 1,050 cards 11 decirel plece:
Jo {x] to 2 & 10.5 1,050 cards 11 decimal placon
Y, (=) te 3= 20.5 11,050 carcs 11 decimal placei; fcr x 0.5
Yoo {z) tazw 1.5 1,050 caris Sams as J, (z2)
#1 z Srom zero to 100 1,800 caris 15 signitfcant figurcs
vith 23 interval of
}_3-1.0
L2 oot 900 cexdic 6 significent Liuwos Sy

simple look-up, 10 dy intorpolatic:-.
Rz o34 7i%y Palance

0

il reastivity status of occh pille at the heginnirg =nd the exd of this rsport
'.;;z-iod is sumonrized below.

B Arsa D /rea — F Area
Sept. 30 Oct. 31 ﬂ. 21 Oct. 31 Sapz. 30 0Cet.3)
KD 65 55 71 - 5SS 49
oron s e 4 459 504 k5. L62
L 39h 399 37T 312 has 513
T Co.s. 0 0 0 0 ¢ 0
17 Ce's. h i) 117 109 109 g 31’- 1k
U v VY - 8 0 0 20 . 20 o]
nrides -9 o] 20 3 ___2: 32
Cuiw. far Cy -200 -200 -235 -200 -23% -235
laidt, :lean e51 Bhs - &1 337 a7 835

(3Bl Suvvs = oot L0686 OF & ih for tho mouth. ,L_t.no:ah th3 cold react .'.-.'1

‘enc ) shove ¢ goin of 26 ih at D, thris 4p the result = clicting te 2,
rinrcicz to com'erm to rocent experiercs. Tacro @ aciunlly o logs of
: 12 hot reactivity for the pomth. T araa above o logs 3 35 il for the monta.
viich are ue to re-svelustion of son o tho special losdinsy.

" .rH I.s
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C'PIRIMERTAL PRYSICS GROUP - L. B. Montgemery

I. Grophite Testing

A. Ton-Cxperimental

Alout o month aftor the finish of the regular production testing progran smnll

1cte of grephite continue .o show up for 305 tests. However, cne or two more
w.eks will probaebly gee ihe end of 1it.

B. Lxperirental

Ti'0 semples of graphite impregnated with boric acid wvere subtmittod to the
Aunolytical Section for boron analysis. The results obteined from thesa
arnlyses are given below.

Stzple Ho. Date Submitted 2 Boron Added $ Boron (Aoalysis

i 9-23-49 C.08000 0.24

i 9-28-49 0.08000 0.08y%

P R 9-23-49 0.06000 0.06

# Yhile this result is much cloger them the 0.2k% first reported. the error
i3 still greater than 6%.

I Test - General

A. P-10 Slug Standsrdization

i nrocodure wne got up for tegsting F-10-A elugs in the 305 pile. /A cecles of
c..ugs vore tested individuelly and in pairs ani compared with leed-cednmium
g.uge. On the basis of the rgsulta obtained from theas tesgto, it urs decidel
to test the slugs individuelly.

T¢ obtain e correlation between 305 results and percent lithiuvxa, six slugs
w.re pile tested than analyzed by the Annlytical Section. On the tasis of

tie resulte from the Analytical ssction the P-10-A slugs should test between
66.3% end 72.8% "black™ in the pils for the P lithium in the slug to ba withia
t.8 limits 3.2% to 3.7T%. Ecvever, the vorigtion in rosults izdiceted o peed
f<r more control over sampling and testing.

S:x more slugs were selected from the last large group of 305 tested pileces.

Tl 258 vere retested then submitted to the Amalytical Secticn £ anzlysis.

It wes hoped that these results woild meke it possidle to determins the lithiuzm
ccatert of eny P-10 slug froam tie percent blackness as dztermined in the 305
pile. The plot of the chemical anilyses vs. the percent blackpsss of ths sligs
v very irregular end it e Gifficult to drevw a curve Lurourh tic poluats.

Tt o Annljtical Saction is recheacking the analyses but it nov cppears that

it Will be Decessary to reteet the vhole teat. The rosults of trese tasts
e2e given ‘n the following table.
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305 Results Lithivm is .

Slug No. % Black ist ond 3rd_ Ave.
2-10-23-19 66.0 3.09 3.09 2.85 3.01

2017 67.0 3.20 3.16 3.17 3.18

2"‘2‘0 68.0 3.19 301& 3.3 3-21

30-%0 69.1 3.33 3.33 3.25 3.30

%’30 69.9 3051 3.“ 3-60 3-%

27-38 7.0 3.6 3.72 3.72 3.66
3. 305 Preciasicn

. cross check of the graphite standards wvas made in the 309 test pils. The
»651ts cre far from satisfactory. The mnximm deviatica from the avorage
iih for each pa’r of standards should not be greater tian : .02 ia and the
3ajority of the results should lie within ¢ .01 ih from thes avernge. The

7alues obtained for the crosc chock between standards are given in the
following table.

COMPARLSUN BUTWEEN GRAPHITE STAMDARDS

VITE 353 AMD 354 AS THE MASTER STAKDARD

A ih (PURITY)
Jote 4S3-4Sk ‘ SS3-58h 1F-2F [ LF
n/s/u7 .04 + .00 0 eeee- ———-
12/3/47 - .c18 - 00 eemee ceee-
2/17/17 - .039 B A
1/27/48 .031 - 012 ceee- ———-
5/26 /48 .026 =003 0 eeee eemes
3/16 /48 - .012 + 21 + 977 + .95
3/18/48 - 017 + 000 + 992 + .957
2/4/48 - .0 - .018 + 949 + .06
3/1%/49 - Oul - .008 + U8 + 945
91?/1:9 - 040 - 012 = + 922 + 090
8/9/49 - .020 + .013 + .990 + 0T
9/12/h9 - .on .02l + .55 + .939
1/2/49 - .o - .019 + 9% + 917

2. Miscellansous Special Tests

3iz special work requnsts wore completed during October.

1. Work requests Nc. 107 and 110 were to test the reutron abgorpticn of
various glacses for the instrument develommmt grcup.

Work request lio. 108 was to test the effectiveness of po.assiun borntc

type P. coiuzms for the Pile Ingineering Section. The rosulis obtairaed
are givon in ths following table.
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Serple Ko, % Potassium Borate Black
1 1/2 20.8
2 1.0 30.8
3 2.0 45.4
L 3.0 55.6
5 4.0 62.9
6 5.0 68.0
7 6.0 T2.9
& 1.0 7.4
9 8.0 9.7

10 9.C eL.7
11 ° 10.0 85.6

s
.

Wurk requsst No. 109 was to test P-10-A slugs.

L. Work request Mo. 111 was to measure the boron content of boron izprernated
¢craphite. This grephite was prepared by Hetional Carbdbon and was supposed
to have 20 mg/ of boron. Chemical analysis by ths Leboretories Divigion
showed 4.%6 mg/aram of borom present. The 305 test pile results gave
4.85 mg/graa boron which is in good agreement vith the chom‘cul analysis.

5. Work request Fo. 112 wes to measure the neutron abeorption of a lead-tin
8lug containing thermeocouple ani heater wires.

Shielding
A, Shieldgg Studies

The measurements of the attenustion in the Hanford shield have Leen finished.

The msasurenwnts vere made in the A test hole of the F pile. Tho ccnditions
uncar vhich the tests were maode are far from duplicating a onz dimcrsionel
trorerse through a so0lid section of shield but vers the closest approech poasidle
at che present time. With these limitations in mind “he work has yielded quite
va:uable results.

I13.

Tho dats have been carsfully checked and eppear correct as well as selr-
coniistent on every score. GCeomstry considerctions, hovever, prove difficult.

The geomstry of the experimont 1s an follows:

L 1Fen - mMAason, Te lamionl o
- - I~ - Nt oo-
Lo~ U . ORI i [
T NN N AR NN S N Shier
‘l -. - .- \ - \ - _-‘4 \\\\ S~
SN N ——
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Toilp are digbursed through each plug as follouws:

/ 0 o 0 o/ g/

o.,ﬁ“, F:.I; ,'.0 } 3 L § R /x

X194 f-u/j / x
I VAl

Ifwm-otodravacmothrm:chtheemmmﬂtpomtawwumnnda
relaxation length of 8.9 cm over the first 38 inches and about 11 cm over the
nest 12 inches. This constitutes en over-ell reductiom of 2.2 x 10-6 through-
oul. the chinld. ratio of fluxes experimemtally determined yiald o reduction
fector of 2 x 100. Therefore, it appsors thet the ebove relaxaticn lengths
nre reagoneble for ths gocmatrics encountered in A test facility.

We foel that our data is sufficiently reliadle to emable us to speculate upon
Lne dDehavior of individunl points and groups of points as wall as the dehavior
of the emtire get cf points. Flux values in the immediste vicinaity of the
thermal shield indiccte that the comtribution frcm "streaning” in this regica
18 small. It is reasonsble then to expect thet the first few points will
yicld a relaxation length vhich would approach that fourd in ths shiold proper.
Hovsver, if we make tho above assumption we are required to detact the recion
4hcre wo depart from "ghiold gecmstry” and cbserve "A test hole” geomotry.

This region is detocted at a distance of 3-12 inches from the taermal shield.

At this point we note a discomtimuity in attemuation which is evidazecd By &
shi?t of “he curve about 4 inches and a 4LO% increase in flux ths behavior
sw:zesta & tsutron sourcoe in this region vhich is reasonsble to oxpsct froa
gevwotry and sirecming considerations. On this basis wve obtain relcozmtion
lergths vhich we delieve approach those ectially found in an ovar-all shield
alvaough it 1s difficult at this point to prove because we are unable to evaluatn
cccurately the effoctive nuutron streaming vithout defining the region of

dir scntimuity more closely vwith moro data. Besed on tho data w3 have our

os. imates af rolazatioa lemgths in Hanford shicld are :

6.35 cu over first 21"
~ 8.9 cm over next 15"
~1l cn over rest of shield

cse values are self-conaistent with flux dsta using the best voluso cbtairable
7. the "source strength” end based ca & flux of 300 onl/cw’/ee: st "A" nole
ex:aricr. Eowever, these values psglect the effect of the alimirum thimbls
on streaming o8 well as the various mechanical clearsnccs beyonl the ragica

otf the discontimuity in flux. Iln caegparison with the lerger effectc menticred
k.3 @y not be serious.

‘]

76" 1e8 of fluy determined by Au foil activities. et pointz of in-erect ax

Iraide thermal shield 2.6 z 10}t on{ca? sec

Outside thermel shield b.5 x 18 p*/e=/oee

Outside biclogical shield ebout 1.5 ont/ex fose
o]
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Tlhiese valuse are interesting in that the attemstion thernal shiold is ebout
a factor of 600 end diological shicld i3 adbout 3 x 1C° or ths lactors of
trrnsmission will be 1.6 x 10~3 (thermal shield), 3.3 x 109 (biological shield)
erd 5.4 x 10°12 for over-all Honford shicld.

Actually there {s scms question es to the meening of these fec:ors becouss

they 10 not ropresent the decreagse in thermal psutrons alons bat represent the
decrease in thermal nsutrons impinging upva vas thermal shield plus docrease

ir fast nsutrons moderated botwecn monitoring points es woll. In the abesmce
af data doscridbing fast nsutron flux it is impossiblay to meke the indicatsd
ccrrections. However, tho thernmal shield attenuation can de a:counted for

D rely on the basis of primery thermal noutrom attsmuaticn usiag e cross-section
of 2.5 dbarns for nsutron capture. Once the mesonite is reachel it becames
evident thot fest neutron moderation ploys a major role. fbout 1/2 the shicld
hre bewn troversed. In view of this fect the 4-8 ev. Aul® reacnerce probebly
ccatributes more at scme pointes in the shield than others. Tharefore, w
eliove a msasirement mede {n codriva would bo required for two reesonst

(1) to dstermins relazstion length for 4-8 ev. nmsutrons ard (2) to emable us to
acis a4 real evaluation of thermml nsutron behavicr by subtracting the resonance
f1ux fron the previously dsterminad therma)l 4 resonance valuas.

Az previously reported ths flux in iron is consistently lower than flux in

t!:2 mesonite. As would de expected this ancmaly becomes larger at lower fluxes
besause only the "harder” components remain in this regionm and iron is a
perticularly insffective moderator with respect to these cmmpoaenta. The

dcsreuse is etrking - approaching a factor of three 45 inches from ths thormal
ol !sid. ¢

Gr xpa Relavatioh langths

T: = state ¢f permn relaxntion lengthk in the Hanford shield is in some doubt
i* the rerion of the therma) shield. Rine c, appenrs to he a aood value over
x5t of the ehield with a thirteen value noted over the outsida 6 or 7 inchos.

‘fro limit of the nino cm valus 1is prodably about 15 inchsg froa the thorzal
gl.is1d. Ir this region wva note a&n obvious gommn source a5 vell as tehavior
t'ailar to a gazan ginly After comploting the data and roting thoe strango
b:havior in the imasdiate thermel shield region I believe that high intemsity
c:lidratiops aro in order to emabls ua to separate ho vhont from the chaff
ar i make our krovledge of the attemuation curve mcre pocitivey

B. Ga':nnSomo For X , n Reaction ¢

M . Miles Libby, of tae Reector Derelopeent Divisiocn of the A.L.C. vigited
htre and discussed our shielding suuly progre®. One item of considserable
Licerest discussod was the uge of solutiors,; cireculeting throuzh tre pils, to
p:ovide zoerly monochromatic gemmn sources. This method, origineted by

J. M. ¥West has never boon used ond yet it offers many pocsibiliticc s Yoth
sitoldizy atudies ard accaleraisd ooxs offoct ctudisc. This zamee ssges ean
p:::.duse ceutrors from e ), n reecticm oz Be irn the peighboraocod of 10P

tr 10 n/sec, o

;
§
s
;
E
£
g
!
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Ccveral requests frequemily have been made Dy other divisions regarding the
cffects of gomas and neutren irradiations ca meny types of materials. The
tbove mantionsd gamma source could serve excellently for accelerated
testing of materials vhich are to Le used around dut not in the piles.

Zxponential Pile Studies ¢
.

The exponential project has been approved and is aweiting a Field Rsloase by
Project Lnginsering. Pile plans and shoplund labormtory facility plams arse
being arranged at presont. Procurenmsnt lists are aweiting the finsl ralaasge.
Instrument development is progressing satisfactorily tovard the immediete

¢oels of standardization of Geiger counters and the fabricatiun of a propor-
tional counter amplifi€r.

CRITICAL MArSS PROJICT - F. E. Kruesi .
Ceneral _ »

{uthorization was received on October 12, 1949, for expenditures of £198,000
to proesad with work es requested in Part II of the Project Proposal. Part I

funds will provide ror the fabricaticn, instrumentation, end for auxillery
componsnts of the -“l Test Unit. In addition, provisions wers made for the
{esign of the 2 Test Unit, if a soccnd unit is found necessery. "'ne ccabined
cppropriation for Parts I and II {5 not to exssed /'328,000.

{its Preparation Progress

York has teen progressing slowly on the prepsration of ths P-11 site eree.
%he folloving itemo were coaplete®Pduring this report pericd: security fenco,
vnderground piping, disposal crib, septic tank, and the installatica of the
tite water puzpe The guard amd pump houses have Deen completed excepting for
noctrical ‘installations and the installastiocns of the wator storans ¢toxk ond
:ypochlorinstore .

'iho erectich of the Stran Stesl experimantal building is in progress, worlt
{27ing boen started cn the stesl frame tovards she end of the momth. A
congiderndle et of wrk rexnias to b2 4cu~ o this bullding

lesign end Fobricatton of the 71 Test Unit

The design of the .l Test Unit {s virtually completed. !Minor cheanges in e
Jew components vill be necessery es iabrication procoeds.

The fobrication of the cylimdrical reactors i1s nearing completica. Tro
ionufacturer hes been guccessful in meeting the required tolercnces. Werlk
‘28 not :,‘Et commenced on the ‘L Tost Unit wish the excepticn oferhe colutier
chembers. A vigit wes made to the Puget Souad Heval Station om Octcter 9y 1947
concerning the monufacturing schedule for the test unit. It wvas octimted
Tagt two months woild bo roguired to compiete this work. Authorizatisn ard
rateriis have n e teon supplied the Puget Sourd laval Staticn end work will
(zert 1:::»6.1&%91:,@

®
t
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ment Development Division is making good progress in all phoges of
ingtrument work. It 13 estimated that this work wiil be completed
v, well in odvance of the test unit excepting for wiring emd ad-
requiring work om the test unit. U235 foils wvare received from

s and are currently being fabricated into a fission counter.

surces have been ordered and will be available by December 15, 1949.
8 wvers required, gga, a mock fissicn bource of 107 nfsec., and the
scular source of 100 ®/sec. strengthy Bcth sources are Po-Be.
jource container wes received from the fabricator and found to be
Y.

tion of the Bazards Involved in an Uncontrolled Supercritical P-11 Rencti::

i study of the radiation and explosion hazerds involwved, sbould

rolled divergent recction tako place in P-11 exporimental wori, has
Calculetions of ths maximm radiation dosages to persomnel end the

of the horst cnsa” gituation were atidiad with the follmring ree ro.

» reactor is made cupercritical. the energy production rstes are such
mough active solution will de ejected to stop ths reection before
sive rates can be reached. The margin of sefety is substantial in
mse th~t the rates involved are cmmller than explosive rates by

:] orders of magnitude. (This situation presumably micht erise were

ion edded @t the maximm rate 0 a reactor vessel which had alrsady
nde critical.)

°
solution, poesidly in the form of mist, may be blowmn out into the
room, thus seriously conterdnating this areas

A dosages received by personnsl in the control réom wulg reach a
.m of about 10 rocntgens.

5115ty of $he occurrenco of am uncontrollied reastion i¢ axtremsly
Parronnel jnvolved $n the design and mmgign of the P-11 equipment
tho beSxfit of similar experiments using U<3” at Ock Ridge, in @

safety contfols haye Yeen provideq to protecy egainst an inadvertent
it might lead to an accident,

®
1 rdpart o) We vorlp sumerized, here 1s 1y preparat®on.

®
. " ® = ®
€ WORK - § §, Dyvall ®
Pilg ©

:sa:"i{;‘.-mt.%n ﬁ'aqu@.];; uwed 39 84cme enl exponential pﬁos consinte
unc1ly equal sources placed at x = t ®/lig ¥ » ©_in the bas2 of a
i #1o ir vhid® x ond ¢ axes arc porallsl to t1® 51de: of tho pile,

: 10 ot the centSr of the tasg and the dimansion of thd £ii® in the
. &/
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®
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z-direction is a. The Sreatment for the Case vhere ons sourco is slightly
displaced from 4ts symmetrical position was descfibed .in the monthly report
£or Septembere fnother case of importange is that vhere tho otremgth of one

gpurce is slightly groate® than that of the cthers Rs defore the noutron
donsity is given by

pe 2 {Ag t-0)aai¥f2 ' sm a7 p 000 uFsfa ¢ b, 0-19%/2 cos amr/2,
+0
¢ @in n‘l'x’n} f-l}(ﬂ'l’h sta &T/> cos nFy/o exp (-:/Bm)i
. (1 e exp EQ &-:)MI w
®iere 8, by and Z are the length vidth, 2n? Reight of the pile and
VMRV DY S s 1%, .

O 1 halnn the A1PPuaiam Vanatlh fm Sha =dla. T& 4Lo L0 oo

-2

have strengths 1 ¢ € . "‘i’}.‘:,.":&..;, Flraliodaivboi i b e R
sories
F (xpy) = (2/v) %ﬂ P=1 (gp oinFfo’u + f cocP Tz/a) cos n T yfo (2!
vhere

(0. ps1,3, b 5 778, 9 -—- )

- ° 3
% - &2 € /a) sin PW[&, pe 2, 6,10, o-- "
0, =2 b Gp eo—e .
LRere s Y conpTis, g -1 )

e eocrﬂcimo 1n B1Y are” m&m ﬁy requiring that the flow of neutrons
@0 the pile be ogual to ﬂa strength of the sourcesy The result ie

®

1,
=

) Am- ©D ab b‘ o3p -2 ®2z J} 28 =2, 60 », --- (5)

"JQ 4 ©

2=1, 3, 5e-- &)

5 w‘~mnismdiﬂumgporﬁeimlhthem&

—
8

Az estimate of the effect of the @durco inequality on the meutiBn distributdon
517 @bgained by teking the ntio of she gogond harmonic to the fundwientd® in

€) awn =g, mmusu

095;?@55 vep | ©8 fl/Bn@Wu;\ &= 0,39 ¢ oxp T490T82), §

-
o ° - -]

[ :



o WNEEED , (F(]iSSIF]

iy Sy
-10-

~

vhore z ig the hoight above the base at vhich tho neutron density ic obaerved.
It is geen from (7) that an imequality of i0% im the souzees producea a (2, 1)
ha:monic thet ie only 2.6% of the fundsmentel on the axis at i = 50 cm. {inmce
10 13 the greatest insquality tlhia* would normally de expected in the sources,
th: "harmonic distortion” should be no worse than 3%.

2. ZXenon (o)

Th: leust squares annlyais of the £irs@ B - ghdtdoun has bdeon deiayed for iack
of IBM time, but should go shend ghartlyp

g xonon test at H has been completed ard the date awveit eanalysic. It vas
>riginally hoped that t -test would provide informatZon about the effect of
sontiol rods on neutron flux. These hopes have becoms fairt eince it wos
discovered that the prcportional counter on vhich pile pericds vere moasured
“as3n't operating properly during the first day en2 g half of the test.

It may be vocthvhile t> partially summarize the status of the xenoa problem at
<2.8 Tim0. Frior to the li-test there have been two extendsd pile shutdowms
during vhich reactivity wvns followed, the reactivity as a function of time wns
2i~t3d in eec’ cose by o sum of exponentials with dscay contants csaimod to bo
imeun. Tho second B-shutdown showerl that the coefficients of the erponsntials
aesa sary to f£it Lhe observations varied vith time elapsed after shutdown.
Frea the preliminary enalysic of ths first B-ghutdown describted in tho monthly
rerort for leptember it appecrs thot coefficients shew similar bohavicr in
et cess. In looiing for possivlie expienstions thres aliernaiives appoarp
.t} Tue iest starts with no corctrol rods in the pile and onde vith alccst

2ll in; ths time wariation of coefficients may simply rcfl::i the progrossive
?1.x “istortion produced by the imsertion of conmtrol rode. (11 ) The decay
sconstonts of the expondntials used to fit tho data mey %e in error ty at

Lecut 17 and perhepc more. As shovn in the previcus momihly report, ammll ©O
varict longs in decay constants moy produce rather large ciangee coafficiorts.
{171 ) Thcre cey oe othor time varying poitons that haven't yet discovered.

Iz ins hopod that the Lest at K wiuld emable us to evaluste (1 ) above. (See
‘€05 to U. M, Staebler, 10/20/49.) If that $hils thers are otili scme isolated
>bcorvetions which maoy be holpful, anfi & theory has been corstrgted which

e be of veqy The data from the fipft B-shutdown gill Qe ansiyied for coeffi-
:iemte 1in ten hour intervals, wo tiss verietion cen be ®served in scme

detail. It 18 expected thady this analysis v{)ij ched some ligat q@ the effectc
i () % (111 ) above.
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