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The effect of the aWt1oll8 ·to 'OUT ata1'f Imd the Incoming of the trailless 

eluring the las' ,¥ear 1s mak1D.C Itself' telt'Dow 1n an incrsasing 8clef1titie out­

pllt. ThiS 1'8 eVidenced bl' the vol'Wlla of' thla report for Dec.ber, in spUo of 
, . 

the ho11d.r...., aealOll o 

Procurement diff1cu.ltlea tor the cli t.1C~l experlmeats baYe been overcome 

by ngorGUs act.lon. and the installation is pracUce.ll.J completed.. Mea8ve­

IIleDts should st.art deftnlt&17 this month" 

.'The new t.hermal 001_ oa the top of the graphite .,,11e bas been installed 

aDd tested" It 1 s co.r:u,lderabl,. more co D'IT enl en t foJ" opel't' t1 on then the 014 one 0 

PAd the tl ux cU. stn button shows considerably bet tel" recull!llr1 \y.. , The col WIIIl 

vill be used pres8!lil;y tor age l'l1eaSUrem~nt8 In H20, ¥-Al ml:dures, Be and BeOo 

Wi til respect to the het.erog.n~ous nile.. e.d'9SDces in the development. of 

control lustl'WleAta shOUld be mentioned eSl>eeia117o , A vlbrat.1ng condenser 

Dlonltl'On baa been built which will be smitable for the 4 log n circUit aD 

reQuired for the contr,ol of the high fl~ TItle.. ~h., improved lonlt'at1on. 

cb.ember., mentioned 1A tbe "reviou.a l'trport. 1s nov uadergo1ng Ufe testso 

A 1)l'Omlsi~ direct indiCAtor tor react1v1 ty c~es 1s being studied.. The 

'PrinCiple conat ats in the mea,8uring of the phase Nagle botw9en . a modulation 

of reactlvl~ and the respoBse ot the ~lleo 

Ie the theoretlcp.:1 WOrk: for the ow "P11e 0 resUl. t8 have been obtained 

OD thereacU vi ty cbaDgea due to the Th.. bllUlket ~ .. d the eftectivenese ot 

ttb-water co.ntrol rods" !he space d1strtbuUoll ot ellel'l7 1098 of fast n8utl'OB8 

bas been worked out.. It has alsO been pointed out tha.t thermal. DeU trons require 

a tlmlte tlD1e to diffuse SA appreciable distanceo aDel that this effect will 

bave to be considered 1n conJu,Dctlon w1 tb. the controls ot tbe new -pile .. 

'l'he long range pUe grout) has c~nt1llued its theoretical stu4:1ss of 

VArious 'Pile t;ype8~ A s,¥stemstic -program tor the stud1' of shiel41ng problems 

1s now UDder wS¥o 
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hperlmental reeu.lts of 1Jlter~st hl'lve been obtnined in the follow11l& 

tnvesti.Cflt1on8a 

The apparatus for measurement of total Y en8ru per P disintegration 

b.v integration of 1n'tenslt7 over a lArge aluminum block 18 DOW being used 

for actualllleaSllre!lP.D.ts" :Rans have been made with la2~. It has been con-
I 

timed that the two knO'WD Y r878 of 1 .... 38 and ?o 76 Me .. are em1 "84 i.o. cas-

cadGo This result removes 8 ouestton mark with respect to the 41.1Iltegn.tlon 

cross BectloD. tor'D aDd Be tor 2016 MeV gAmmas, reported ~r..tou817 to be 

~ 5 0-28 2 1200 end ,,9 xl, . em. 

cTbe eDd ",Qint of tho CODti,nuous ~ sJ)eetl'WD 01 the .... year -61" has be~a 

lA8a8lU'od w1 th the 1800 spectro_tor" '!he value 1s ,,~23 Nel'o '. 

!he apparatus for the lavesUgatlon ot short lived isOMers 1s beinlt re­

fined by ln8tellntlOJ1. of a COincidence circd t tbet vi 11 make 1 t "Do.slble' 

to exteDd ita range to 10=1 8ec" 

Mealuremeats ha.ve 'beea mado on the riae of therm.Bl nux tna CeDtral 

reston of' the graph1te 'Pl1~ 'G;pan removal of 'matalo The nee lD nux 1e 

higheet 1f only two adJaceat chaJUlel& are uloadedo !lo. 1ncrease 111 flux 

re8ul t& from the presaDce of 9 or 20 eltpty ChADIle1S. 8.& cOII))sred to 2~ so 

that 8DI' nux lncr~BRe must be QUi ttl sharp17 10cAllzac1o It 19, ho".ver, 

possible to obtfdn a regioa of h1gh cadmlW11l ratio '.·!lthout much sacrtfice 

1ll flux .. 

Neutron diffraction lIleasurOlfl&\ tl have been COlltlD.u.ed with 0.0. OaS 

BAd. Oac2 powder... From the relative intensitieu of VArious peaks relatiVe 

values of the effective cohennt nu.clear 8cp..ttar1ng CAD be CAlculated and the 

ratios of the diffuse scattering cross sectlons ~er molecule to the nuclear 

cross 8ectlon8 can also b. obta1ned~ The dlffUse scattertDg obserYed 19 ~ther 

hlgh.'p.Dd there 8eom to be considerable dltfsrencee between 'cross section 

ratioe fro. ~dbook values sad those evaluated trom the scattering exnerimente" 
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'!'he telltJH!trRture depeDdeace of scattering intensities hR8 been !'!Itucl1ed fol' 

OaO and CaS. end 1t haa been found to be small both tor the cohereDt aud 

diffuse 8cattertngo 

Wew observations on BeD, together with 'older dnta, ahow deflulte17 

that Ca, Ot S, C, Mg 8Ad Be all scatter w1 th the sAlle 'Dbse.. '1'b1.e 18 1n 

agreemellt wS. tit rellUlt.s rfJPOrted from the Arll'PDIle" 

~h. etatus of other current inVestigations CAD be aeea from the deta1led 

reportso 
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Ao Ht> Snella Seotion Chiet 

So BernsteinJ) Assooiate, ~eotion Ohier .. 

total technioal personnel (maluding supervi.sion) 0 0000000... 14 

Problem 
Assigmaent lIaIl""llODtbs ot 'Etlort 
)lumber . Subjeot Status Report.~ero lext Pero 

J: " 

PAl=1 014 ProduotiOll Aotive 1 1 
.PXS""l Gamma Ray Speotra Aotive 1 1 
P.l.8c.2 . Photoneutron Souroes IAaotive 0 0 
163-X39P Service Flux Measurements Active i i 
PAS«4 Gaama Energy per Beta Active 1 1 
PX5",,22 Critioal Experiments Aotive 3 3 

leutron Deoay Aotive 2i ~. 
Px~O=11 Fis8ionability Stadiee Active 1 1 
nlO=8 Neatron Diffraction Aotive .2 ' 2 

~. PXIO"J15 Photoneutrons trom Fi8sion 
Products plus p ... g Activo 2 2 
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TotalooQ>oo 14. 14 . 
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PX1=? - Oarbon 14 Produ~tio! - (Norrie) • 

Some details in the half=l1fo determination at 014 are being dealt 

w1t!l9 lookil1g toward a detailed report on the subjooto A. short desoription 

, H . 
ot the 0 faotory and. its aceompliabmtm.t haa been started through deck.8i ... 

tleat10n tor possible publication ia "Scienoe"o 

PX8"..} ... CJa:aaail RAT Speotra "" (Baynes) 

The eartb=eOlllpenaatlng c01ls have been assembled around the speotrom ... 
./ 

eter lJ fWd a tilter has been installed to reduce the ripple in the lena current" 

A calibration. run with 'Ou64 nil be made in the very near futureo 

PX8c.4 ... Gemma .l!.uergy Ret' Beta "" (Barker)' 
<' 

, . 24 
'l'i'ro ruD8 h&ve been. completed with)fa I giving the results respectivel)" 

of 4 0 15 and 4019 Mev of gamma radiation per beta diaintegration.o This is in , 
good agreewmt with the swn ot the energies ot the two gawna rays as measured 

with spectrClll8;.ers, viz" 1038 and 2,,76 Nevo Ooincidence measuremouta previous"" 
.1 

11' had indicatrt that the two gammas were 1u casoade J our new measurement 001' .... 

roboratea this bya completely indepoudent methode Tho suggeationof Sachs 

in a recent letter to the editor of the"Physioal Review"is notaupported by 

this measuremento 

PX.8=2 .... Photoneutron Souroes '" (Barker 0 Sternberg./! Snell) 

Barker ta results o~ the gaJlllDa rays at 5a24 (} quoted abovee allow us to 

reassert with greater oonviotion our old measurement (JlonPn46) that the photo­

disintegration ~ros8 sections for D and Be for 2",16 IIev gamma rayB are respec-

tively 1208 and 509 x lO=28om,2" 'l.'he figure 12,,8 i8 considerably higher thaD 
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the theoretioal value of 100 6 for the deuteron" as derived from. the toriaula 

or Bethe 6 Bacher.. It also seema high oompared with llalblUios experimDntal 

value ot 10 for the g_ ray at 2082 Mev,; however!) Halban himselt stated. 

that bie value 1sprobably lowo 

lloutron Decal - (Millerp Buono Snell) 
. .) 

the eleotron multiplier tube was .found to have lost sensitivitye and 

its plates have been re-coated with beryllium" It now see1llll to be more l!ums1-

tive than evero The vacuum sY,BteJll has been modified by a change in diffusion 

pumps I) and the inclusion of two right"angle bends between the pump ~d the main 

vacuum tank; this should reduce the diffUsion of'oil into the main tanko A 

built in "Wiggler" haa been added" by whioh the entrance to the multiplier tube 

can be (1) lett open.ll (2) cOvered with a 1 mg/o~ thickness ot. nylons> or (3) 

closeds with the presenoe ot a small ,sample of uranium tor standardization 

purpose8/) using the alpha-partioleso Efforts are now being devoted to improve> 

ing the counting performanoe by el1m.inating some ao Fo piokup trom the high ... 

voltage supply and one or two other Wldesirable effeotso A thin BlO absorber 

baa 'been madeS) which will be used to . interrupt the beam. to give us our des1rod 

slow neutron Q1ftarenoeo 

the Central 
.~ ,Alrnette 

Theaemsas 1.l"ements woro UJldertaken follOwing a suggestion made by 
'. 

A", 140 Weinberg to the etfeot that a looal inorease in thermal flux might 

. be obtained over that pr~valling in 'the IUIOOth distributi01'1 of a tully loa.ded 

pileI) it some of the' uran ium. near the oenter were removed 80 as to leave a. region 
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of pure gra.ph! te <> As it turned outv one channel (10 0 1868) of the Clinton 

pilo is normally tDlchargodg and a neighboring one (1861) 18 moatly uncbAr&od 

(1t con'taina only tWo "do\1&hnuts") so that the looked.-tor otteot had already' 

been achievedo lIowevero it may be worth while to put on record the measured 

etfect ot WlloadiD& a larger reglOD.o 
'\ 

Fig" 1 is a sketch of ,the central region ot tho loa.d.ing faco ot the 

Clinton pile; it shaq the locations ot various holes and slots which concern 

us hereo ChaDllel 1870 is loaded with molybden:wu" ~e position ,of toil slot 

62., which W4S used in the msasurements e is indicated" 

Jleuuromsnts were made with 6 0 6 x 4 cm indium toils using the ,spon-

taneoua and delayed neutrons present in. the pile when it i8 shut dOWD~ and 

ali ot 1 tB control rods ino Arter a wait subsequent to shutdowng tour foils 

were simultaneously inserted at positions respectively designated as AG D B9. 

0' and. DO 0, A' and BO were designed to be monitoring pos1ti0Jl83 they wore in 

slot 619 rospectively 11i and 14 teet in trom the ,outBide qt the pile shieldo 

OJ and DB 'Were in slot 62[1 respectively 22 and 19 foot in from the outside 
? 

, ot the charging taoeo !he et1'eot under study€> ·theretoreg 'aU a change in 

neutron flux, at 0 1 and De relative to A' and BII as the loading was changedo 
/ 

Fig" 2 giv~s the pos1t10ll11 AV"B'!> 0° and 0 9 in a horizontal&ootion or tho 

pileo 'The rour positione .ere coplanar ver~ically~ 

It waS tound :;'i:JCe"Buy to 8eal tho 1"011.8 in aluminum boxes a' using 

scotch' tape; otherwise they pioked' up largo oontam1nat1one~tivit1e8 ~ No measure'" 

menta were taken with oadmium-covered 1'01lso 
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The sa.turation activities AIlS of the tndium toils are given in count. 

per minute in the following tableQ Tho loading oonditions are there described 

with reference to the ohannels marked X8 Y and Z in FigQ 1" 

'rhe figures show that the oentra.l flux (cu and De) is relatively high­

est wilon only the two chamlols .x. ~e empty; further unloading merely flattens 

the flux distributioD.c H" W .. Newson int'orJIJB WI that a flux inorease ot the 

type sought had. been ob8erved in one challIl81 when a neighbor1J:lg channel had. 

" beon emptied, and that one mighte tor example .. examil1e the flux in hole A 

(Figo 1) beto.-e and atter disoharging chalmels 1961 and. 19680 Fw-therg we 

find that observation ot the peaking etreot i. already on record. in CP=2602' 

(H" Jones and others)" 

'rhe net results or the present measurements are ,(1) no increaso in 

central flux re8u1 ts troll the presenCe ot 9 or 20 empty channels as against 

the two already empty» and that there tore (2) any flux inoreaee must be quite 

sharply localized" On the other hands a region 01' high cadmium ratio is ap .... 

parently obtainable without great sacrifioe 01' flux.. It aoeJlll!ll that the method 

might be useful around holes from which thermal beams are to be dr awn J' unloading 

the uranium tor a tew inches around. the hole will increase the thermal flux and 

the oadmium ratio" 

We are indebted to So Co Barker tor counting some or the foils .. 
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Lol1d1ng Coui t10Dfl 

Channel'S X empty 

Cb.anne 1e X and Y 
empty 

Ohannels A'!) Y and 
Z empty 

..: .' t, 

A. 8 Oounts per Minute Ro1ative Aotivities 
Rela.t1vo 
Aoti.1 tiea 

Ae BV 0· DO (J~/AO De/SII DO/AO OV/Bi AU/Bs OO/DC 

8S6 780 2891 1558 3046 2 0 00 l.,86 3./11 100'1 1086 

683 661 1459. 996 20141' 1051 1046 2021. 1003 1(>460 

390 400 680 550 1074 1037 1041 . 1010 0 0 98 1024 

, , 

$ This foil abowod evidenoe of oontaminationj thoae f1ggroa are therefore h1&ho 

-:: 

-. 
Wal tiDg Time 
after ShUtdOWlii 

29 mUe 

52 min, . 

-
580 min., 

, , 

I ~ 
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PX5 ... 22 - Critioality Experiments co (Snell. Mann" Buck) 

~ring the month the major portion or the design and drawing ror the llBxt 

experiment was oompleteclo Shop work is DO,!, in progress" Work on ohange in 

concentration of 'fuel soluticips rill start in a rew daye.. Assembly of the 

equipment will begin shortlyo 

PX10",,15 "'" Photoneutron :Measurements"" (Bernstoin!) Levy" Arnette" Jackson) 

During tho past month we have aooWlUllatecl a set ot aata. on the photo­

neutrons trom 23 + P ... 9o This data i.:a now being worked up" Final results 

should be achieved during this month .. 

We have reaeived 80.1118 samples ot 49 ordered 8omet1m.e agoa mioh W8 hope 

to use tor further photoneutron measurements" 

PX10",,8 "'" Crystal Speotromotor ... (Sernateine Shapiro" D1a1" Floydll Stanford) 

We have been working to improve the orystal spectrometer 80, that we oan 

proceed with measurements on the oapture oros8=8eotlon Xenono Our mainprob ... 

lemis are to 1mprove the deteoting apparatus and sample handling apparatus 80 

that acceptable reproducibility at the data will be obtained in the time which 

shall be availablell and to reduoe the background count at our lnstrumento· 

, 1!bis problem whioh was 1n1tiated by L" S .. BorBt. is now beiDg pursued with 

the oooperation at IIrQ JTleds Mr'Q Parker and their colleagues of "-the bhemiatr;r 

Department.. They are making plans tor preparing the Xenon sampleo 

S ET 
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Identification 01' Bard Gamma Emitters 

We have been oooperating with Melll8rso Feldmaz:L and Levy 0.1' the Chem1:~try 

Division 1u their efforts to idont1i7 tho tiesion products which emit the bard 

gamma. ra)",80 ilro Feldman separated the halogen t188io.n products.. The lample 

was then placed at the center 01' our p""g sphere<> Be photoz1euti'ons were clo ... 

tected~ lIro Feldman is now making plana to separate the rare earth tiaaiOn 

products in order to make the same· test for themo Tho interest ot the chat.to 

1Il this problem has grown to. the oxtent that they' are maldDg plans tor COIl'" 

. atruoting their own photoneutro~ detecting apparatus and remote control ap"; 

paratus for shortQl>lived tission product separation on a larger I/Jcale'o 
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sOtlD-STABS RESEAHCa 

s~ Siegel~ Actin, OhieE 

1" IrradiAtion ot Low I!!e!ratu1"e8 "" (KawA.U) 

A dea1ga. tor a cryostat has been completed() Detail. of construction 

and shieldirlg are now beill.C plannedo 

2.: Thermal Cond~ctivlty ot Fuel Rods ~ (Bunter) 

A sat1at'actory method ot impregnating graphite with uranium oxide 

haa been developedD using a., vacuum impregnation technique" 

30 Bot Laboratolr.l ... (Siegel" Hunter D :MacPherson) 
" 

The designs tor the laboratolr7D and tor soma at' the experimental 

appara.tU8~ are progressing satiafactor!17" . 

4~ Irradiation at Clinton File - (Siege1i Wagner) 

Single crystal samples ot well annealed pure Ala and of CuaAu in 

ordered and disordered states have been prepared" The elastic moduli" 

density,,' and electrical resistivity of tho,se samples ,will be measured .. 

and then the s~les irradiated in the pileo 
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PIIYSICS SECTIOn II 

Ao tI. \",einberg. ~ection Chief 

Total Technical Personnel 0 tI 0 0 • .. ., .'.'.,'., 0 ., 0 10 

Reactivl Flux Pile 

Calculations have been made on the effective change in 
,/ 

multipl1cation constants of a 3 Kg cubical. reflected pile 

when it 1s su~rounded by a Th sheet placed 20 cmtrom the 

edge ot the active reactor. We find that a 1 0 26 em thick 

Th sheet takes up Oo4~ in bkefr/k. Vlhl1e an infinitely 

thick one takes up 0057%., The 1 0 26 cm blanket contains the 

same amount of Th as will ~ be in the rods surrounding the high 

flux pile~' assuming all r6ds are in place .. 

\ Control Rods in 111gb Flux ,Pile (Spinrad) 

Further computations of tho effectiveness or an array 

ot Th-Vltl ter contraol rods in the high flux pile have been 

made. The method consists in calculating the critical k· of 

a circular pile region which contains a centrally located 

rod. and across whose boundary there 1s no net neutron t~ow. 

The prob1em would therefore correspond aocurately to an arra7 

of rods 10 an infinite slab plaeo The error involved in 

assuming no net flow across the boundary-is now being 

estimated .. 
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The results of 'this calculation are that the etf$ctive 
bks change in reactIvity. .krt" produced by a 5 0 9 em radIus contl'o1/ 

rod whose composition b7 volume is 1 Th,-,l A~ - 4.BeO, 1s 

bke.ft. ,. 
k 

OCil'12 R 

Wbare R 1s the ratio of vo~ otcontrolelements to volums 

of active pile materialo 

other, Work on HiOO P1:ut P1le (G.. P ~ Nordheim.. Soodak. Weinberg) 

Var'"l~us other problems 'oonnected with the design oftbe 

high flux ,pile have been considered during this month.. Among 

these are 

1) AveraS8 EBerS! ot'Neutrons Emitted trom Reactor 

We now believe the average neutron energy 

incident on the Be reflector is around 1 :ueV rather 

than 100 KeV as was previously ~pposed. 

2) S,P8ce
y 

D1atJ.Dlbutlon of' Enl!!rsz Loss of N!9utroIU!, 

We have derived atormula for the spatIal 

dlat~lbutlon of the energy loss at tast n~utrons. ' 
, , ' 

assuntf.ng the mean t.z:.ee path is constant.. 'Ie find 
i 

that the energy loss is dis trlbu·ted I exponentially 

(not Gauss1an) with,s relaxation length VT/u ,II ' 

where 7,; 1s the age and u 1'8 the log of the in! t1al 

to .f1nsl energy l'alt10. 

\ 
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Time Lag at ~~r.mal Beu tron Slggal 
, 

Since i Sud~~ burst, of thermal neutrons 

diffuses as !!o~~ ... 1 II th$ time requIred tor a 

signal to reaoh a maximum at a distance, x from 
, ' . 

the so~ce of the 'burst 1s of the order ~/2D., 

Thus to 11 wavel It 20 om i~ graph! te requires a bouts 

mi111seoond; this time 1s uncomfortably long far 

some of the oontrol cireui to in the high flwt pile ... 

Tba existenoe ot time 'lags of such an order 

sugCests the' possibilIty that the diffusion coe.f"fl­

cient tor tbe1'm81s could be measured directly by 

observing the rise or thermal neutron .intensity 

following a sudden burst of therlilSl neu trona some 

distance' awa,._ 

Critical ~ss Calculations (E. ,Greultng, R~ Crook) • 
In connection with the critical,massmeasurements 

Meantl,. completed at K-25 unde:r the direction at Co K. Beck&! 

the following critioal assemblies were computed. 

Tha core which oonsisted of a uniformly heterogeneous 

m:1xt\u.~ of 3~ 8Dl"iohed WaC cubes and polyethylene, (iI2C) 

cubes was sUI-rounded by an 1ntlnl te t"erlec tor of ~C. The 

vol\1lJ.18 of, each cube ot UFaC was one oubio inoh and o,ontained 

15<>48 gm. ot u235• 'l'he volumel of each pol,-ethylell8 cube was 

one cubic inch and had a densltY'ot 0090 gm/c~o 

The integral d1.f'tusion method. as reported in I;A-399 o 

and as modified 'for heterogeneous piles (Ct_ Mon P-48 supple-
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, 
ment), Vias used.. The thel"'ll:lal disadvantage factors. ii:tfii'otl 

were calculated 'tor equivalent spherical cells,o The U238 _ 

l~sonance escape probability_ P. was obtained trom the curves 

in Chap .. IV of the project bandbooko A correction on P. due 

to -slowing down of neutrons in the reflector p VlSS made 

according to the me~hod explained in LA-399., 

The theoretical results tabulated below are-for equiva­

lent homogeneous and heterogeneous sph&~1cal piles. The 

first column (vl./Vo), is the BeC to UFSC volume rat100 The 

volume of the, cell in cubic inches. is VI + "0" The second' 

tlolumn. '(H/25) is the ratio. atoms ot hydrogen'to atoms ot 
-235 
U- in the core.. The toll.'.t"th and seventh columns are respeetlve-

, -

1y the theoretical critical masses of u235 tor the homogeneous 

and heterogeneous piles.. ~e last column lists the experi­

'lI1enta~ crt tical masses or the roughlY' cubical heterogeneous 

piles surrounded by essentially infinite polyethylene reflectors., 

HomogelleoU! 

Ti'l/"o 11/(25) P' ~5 

1/2 

1/1 
'-'2#1 
J"- " 

4/l. 

7/1 

15 ~25 .. -891 21 Kg 

30&5 0921 7 0 9" 

6100 

122 

21305 

.944 3'044" 

,,960 1 .. 80" 

0970 1 .. 22" 

nlfiio 

2021 

2.68 

3029 

3 .. 86 

Heterogeneous 

p 1425 Mexpo 

17.5 Kg 

<1>927 8 0 6Yg 7066 

0962 4.3" 4~58 

0980 . 306" 3.97 

0987 5ea" 6 .. 15 
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For atomic ratios .. H/(25) < 30 or Blu < 9.· the theor7 

breaks down because one can no longer negleo t fissions pro-"' .. 

duoed by resonance energy neutrons c> .Also in· this region .. 
. . 

the core and l"etleotor differ so much in the,1r .slowing down- :' .. 

power that the integral method 1s no longer appllcable o 
High Eru)I'E£[ P.b.oto-Dis1ntsEat1on of th~ Deuteron (Goertzel# Rose) 

During the month ot December practically the entire 

time was devoted to the problem ot the high energy photo­

disintegration ot the deuteron 0 Here the phenomenological 

tensor torce model. introduced by Sohwinger, 1s being used. 
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Physios Section III. 

Eo C. Wollen. Seotion Chief 

Total Technical Personnel (inoluding supervision) •• o.o •••••• o •••• oo •• ll. 

PXlo ... a Betatron Diffraction (Shull, Wollan. Marney) 

Aaerle. of three oompounds, CaO, CaS. and.CaC2 Whose nuclei 

. " _rs of the zero"spin and monoisotopio v.ariety were ex81llined in the 

p~sredcry8tal spectrometer.. Dirfractlen patterns tor a neutron wave'" 

length of 1.05 entstroms were obtained-oTer seleoted diffraction peeke 

and neighboring background 4 'lypical diffracti on peake for these compounds 

ere given in' Figure I. 'lhe three patterns' were obtained under simi lar 

geom~trical_ oonditions with a oonstant prlmory beam intenBityo 

. Frc:m the intensities or the diffraction peake and the dlftua. 

backgro'Und v.lues II both tpe etrecti ve oOherent and diffuse scatteri~ 

cross .ections may be evaluated using formulae analagou8 to those tor the 

80atta'ring ot x ..... a.ya by pow:4ered cry-stals. Theintenelty of dlt:f'raot1on 

in aD (h k R. ) peek ie given by 

Pbkl - -p 
o 

Xl. 
iifr 

hY e'" Iii. h.-eo g 

T aili 2 0 

\ 

jou2e F~ 

where Phk~ 18 the powe.r in tbs diffracted beam# l4 18 tile number 01' mole-

oules per co or orystal end ~ is the e:f'teotlve coherent soattering 

or088 section per molecule' per unit solid angl~Jc - other terms are def'ined 

2 
a8 in Compton and Al1ison_ In the x=ray casell Fhkl i8 detinsdas the ratio 

of the orystal scattering to the 'lh0l1laon soattering per electron. whereas 

in the neutron csse this quantity has the dimensions of a er08a section .. 

A oorresponding expression for the intensity of diffuse scattering 1s 

• This i8 Obviously only-approximately true espeoially tor Ca and S • 
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given by 

Pd 'P:" ... )1 (e~ J1 h sec 9 
~ 

~ 

h.f --r sec Q) " J...AG 
r 

o 

C  --  --~, 

S2 

where P d is the power in the dlttusely scattered beem as measured through a 

defining slit of e.ngular aperature A 9 and S2 is the effeotive diftuae 

scattering per molecule per ~n1t 8011d angle_ 

Since the intensity of the primary beam Po is not known as yet 

to any aocuraCY$ it is neoessary to int.ercompare the diffractIon peak eDd 

diffuse background intensitieso From the relative intensities of the dir~ 

traction peake {tor example the (200) and (Ill}) relative values of the 

effective coherent nuclear soattering oross section can be oalculetedo· 

Likewise, ,through use of the ratio of the above two equations 

Phkt. A3 
jJl <~ 

.bB: p;- • sin2 2 0 8190 Q 
«:=;UQ "'_:tI' 41T ,AQ <52 < 

the value of the diffuse soattering oroslS section per molecule of crystal 

can be obtained relative to the nuclear OrOBS aeotionso Table I summarise. 

the data oalculated in this fashion. Also included in this table are data 
r 

oaloulated trom pre~ou81y obtained measurements on NeOl and 101. 

It is to be noted in the first two columna of thi8 table that 

the ratios of' ooherent to diffuse 8cattering cross sections very over wide 

limits.. The data in the third colUlllD indicata that the ooherent scatter"" 

iug erOBS seotion for oaloium varies by more than a factor< of tWo trom ODD 

compound to another" 'l'he last column in the table contains the ratioa of 

handbook oross seotions for the atoms in the oompound<and in oertain caseeD 

theB~ ere seen,to differ considerably frca the ratios of ooherent 8cetter-

tng orOae aections .. 
- 2 2 <.. These ~1l8At1tle9 w11.1. be de81~at8d by tea' 1'0' etc. 
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TABLE I. 

Relative Coherent and Diffuse Soattering Cross SectioD' from Powdered 
Cryatal Measurements 

Cry~tal 

.--.- ---

CaO 

CaS 

CeC2 

KCl 

NaCl 

2 2 ~ 
fR eX 2 2 2 2 Ii OR S2" sr k fR k fX !r "5'§ 

0 .. 52 

0.10 

0.11 

0.11 

0.08 

0017 

0 .. 021 

0.10 

0.82 

0.55 

7 .. 1 

3.3 

4.9 

.. 
109 

1.9 

2e4' 

0 .. 69 

4.2 

'" 
13.8 

12.6 

300 

4.S' 

1.1 

0.135 

0.145 

2.3 

S06 

2.0 

0.11 

0 .. 25 

... Note k2 1s different for WaCl end KCI thsa. it 1s tor the calctum COlD-
pounds aince modifications were made in the apparatus betWeen the tUDes 
these measurements Were made" ' 

The subscripts R end X refer. to the first and second elements In 
the oom~oundB respectively •. 

--,-------~--.---.' .. 
/ 

The large amount of diffuse soattering observed for these crystals 

is Dot easily aooounted foro The rather high charaoteri.tic temperature. 

to these substances makes the diffuse scattering due to the Debye-Waller 

temperature effect small. (S88 also later section)o The theory of the dif­

fuee scattering taB worked out by weinstock (Phys. Rev.~.o 1. 1944) and the 

extension of this theory by Seitz and Goldberger (CP ... 2489) seem also to 

prediot le8s diffuse soattering tha:n we obser~e" This point is being more \ 

thoroughly in~e8tig8ted. The effect of the small percent or the les8 

abundant isotopes in calcium end sulphur must also be considered as a p08~ 

~lble source of diffuse Bcatteringo 
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". 

of Coherent end Diffuse Scatterin 

S&m.plus or CaO end CaS were .examined in the neutron diffraction 

apectrometer at both room temperature (260 c) and at liquid nitrogen tem­

perature ( ... 1970 C) to determine the effect of temperature on the intensity 

of both coherent and diffuse 8catteringo The same specimen and the same 

specimen holder were used for the measurements at the two temperatures .. 

Neutron oounting rat~8 were determined at the center cf the (ZOO) peak: and 

lilt the diffuse background on either aide of this peak.. Table II summarizes 

~hese measurements. 

TABLE II. 

~ffect of Temperature on the Intensity of Neutron Diffraotion 

Counting Rate at 
2990 K 110K 

diffuse baokground 13 13 

Cao (200) peak 69 68 

diffuse background 14 11 

diffuse background 16 20 

caS (200) peak 24 21 

diffueebackground 22 22 

It is conoluded that the temperature dependence of the intensity 

of coherent soattering and of the diffuse background 1s smallo 
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Belative Phase of Neutron Soattering for Various Nuclei (Wollan. Shull. 
Marney' 

The examination of the diffraction pattern for BeOappesred to be 

of interest in oOJlnectton with results 01' total reflection of Be and the 

energy speotrum of neutrons tr~m1 ttad by BeO a& reported from Argonne 

in C' ... 3574 ~nd CP-364:1. Aooordingly the diffraction pattern over the (100'. 
, 

(002) and (101) peaks for powdered !eO was 'determined as shOW'll in Figure 2. 

A simple calculation of the expected powder diffraction intensitiss based 

on the same and opposite phases (or Be end 0 shows definitely that the two 

nuclei scatter with the same phase. The calculated intensities for the two 

cases are shown on the top of Figure 20 

Previously reported deta from similar powder diffraction measure-

mente together with the resulta of the first section of thie report and 

eome unreported measurements on IIgO shOW' that Ca. 0, s. c~ Mg. and Be all 

scatter wi,th the same phaseD This il5 in accord with results obtained at 

the Argonne. 

PX10 ... 23 1ITeutron nAge" Ilfeasurement. (Bill. Roberts) 

The new thermal, oolumn. ,DOW in operation.ll d1fters from the old ODe 

in the following details. 

(1) The graphite completely tilla the hole in the concrete. 
There was a 2-3 inch gap around the edges of the old one. 

(2) The neutron ,hutter of boron carbide plestio in en alum.­
inum frame is' at floor level. It should be permanent 
while the oanvas of the old ahutter had rotted and the 

, shutter was oompletely inoperable when the old column 
was removed. 

(3) There i8 a two foot high pedestal of graphite surrounded 
by oadmium and lead above the shutter to· give additional 
Gi-ray protection at a small ooat in neutron flux. Thie 
two feet ot graphite increases the time limit at the 
column from 15 minutes to 1 hour, shutters closed. 
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(4) There at"e e. eet or tour stepped plugs wb10h may be 
withdrawn trom the center of the therm.el column end 
which ex:tend down 5 feet helow rloor level 0 The 
smallest croas 8ection dimension is.~q x 8". 

(5) Studiee of the neutron flux d1stribution across the 
column show that the tlwc: is symm.etrical .within 2%0 
The thermal flux tor the new column 1s about the 
same BS tor the old oclumn. about 107 at floor Ifrlelo 

.A 4: t X 4' x 6' high column or graphite has been piled on the 

pedestal to study age in graphite ua·ing a 2' x 2t square plane SOur08 ot 

1 ~~ . . 
• umiDum u- alloy. PreUminary measurements ha~ been made on the age 

of i."ission neutrons in graphiteo 

This is in~roductory to the determination 01' age in H20, H2O 

mixtures, Be and Bee 

PXIO-19 Energy 01' Capture Gamma Rays (Moak', Dabbs) 

Sirce the last report several ohaD€es have been made in the ex-
. 

perlmentel set-up of the cloud chamber.. Chief among these was the change 

from an Al Compton reooil radiator to a Pb pair radiatoro It was telt 

that a lerger background could be tolerated by using pairse since theorlgin 

ot any pair oan ~ determined; aleu the errors in geometry would not 

be as great because total pair energy is not dependent on the direotion of' 

. the y ray- the pairs will aleo be m.ore easily identified sinoe the oloud 

ohambor.walla will not contribute an app~eolable pair baokground. Data tram 
.:. 

pair measurementu tor Cd capture Y's are now being obtainedo 

.p;xIO=24 Identifioation at Fission Fragments Givi~ Rise to Delayed Neutrons 
(Good) 

This problem,1IIhich 11&.8 begun sometime ago. has been delayed due 

t~ the oonstruction in the shop at new equipment tor h8Jldl1ng the "peoia! 
• 

!1:~.~~!>it" used in this work.. This equipnent has been oompletely redesigned 

to ~,~8 the work safer from a radiation hazards point of view. The equip­

ment is praotically complete and it is hoped tha~ work on this pro~lem can 

be resumed in the near tuture. 
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Physics Section IV. 

s. De Benedetti .. Section Chief 

Total technical Personnel (including supervlsion) •••••• : •• o •••• G.oOGo.,. 

PXIO-22 Search f or Short Lived I eorners (DB ~nedettl, McGowan, Sch_inler) 

Further experimsnte with Yb sources to investigate the possi­

~ility of • short lived isomer in Lu
l75 

failed to give conclusive results, 

thou~ some delayed coincidence could be oountedo 

In order to make easier the work for delays around one mioro-

8eoond or . smal1~r" we started the oonstruction of a DeW ooinoidenoe oir­

cuit to explore the range of 10.7 seo.. With this circuit we also plan to 

study the time lag of our Geiger counters" hoping thet it will be possible 

to reduce them. Harold Sohweinler, who has recently jOined our group_ i. 

interested 8~ active in this fieldo 

In the meantime the negative results obtained with the old cir ... 

cuit ..n.ll be ·reexamined. 

PXIO-16 Characteristics of Fis8ion Product end Neutron Induced Activities 
(P. w. ievy) 

The end point of the oontinuous beta-ray speotrum of the 4 year 

"61" aotivity has been determined with the 1800 counter spectrometer as 

.223 Nev. This is a preliminary value as more detailed study of this 

speotrum will be made as eoon as a thinner source 18 available. The 

source used in the preliudnary study was prepared by G. Parkerts gtoup 

of ~he Chemistry Divisiono 
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Vechanism of' Emission of' Prompt Pission Neutrons (De genedetti ll 'Franois ~ 
Preston) 

The work on instrUmentation is continuing. The fast neutron 

- counterll at prelSllure higher than atmospheric were prepared ~ assembled .. 

aDd tested. 1'heir performance shows Bome improvement in respect to the 

counters pre'ri<,ual)" ueed. The coincidenoe cirouit with the differential 

pulse heig.b.t seleotor has been built. From the teats made to date it was 

:round to behave 8atlsi"aotor11y .deepi te some edjustlnA)nts still needed. 

SECRET 
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Physics Section V 

Henry \"i. Newson~ Section Chief 

Total Teohnioal Personnel (including superv1sion)o ............ ooeo ..... olO 

Model Servo System (H. A. Straus) 

The gear train or the model servo system hes been received.. The 

system has been assembled and run under power. Af'ter running in for a "few 
, " 

hours the gear train is in excellent conditiono" Essontially all test equip-

ment of which need is seen 1s now on hand. including a modification of the 

mechanical modulator to produce sine waves at 0.1 cps. A db-log frequency 

study of the loop transfer anaracteristic of the basic servo loop is now in 

progress as a preliminary to desigp modification of the-syatemo 

Mon1tron (P. R. Bell) 

A vibrating condenser monitron has baen built whioh shows oonsider~ 

able improvement over the present moDi trona. That this is true is not 8ur-

prising. for the advantages of using a varying capacity for converting"from 

direct voltages" to easi ly amplified a1 terna.ting voltagea has been demonstrated 

many timeso The chief difficulty has been in procuring a vib~ating reed or 

• condenser in any quantity that is satisfactory for the purpose.. The availa-

bility of vibrating condensers from the AN/APR-l FM altimeter hal led us to 

investigate their suitability for this jobo Consequently~ one of their con~ 

denaer" . built into a. feedback amplifier circuit and attached to an ion-

ization chamber. A balanoed demodulator was used SO that the output voltage 

was a linear function of the input voltage. (The moDitron cirouit in common 

Use is not only non-linear but is double valuecb) The gain is independent 

of line voltage f'luctuation and tube constants. .Adjus~ment8 such as gain. 
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aero setting. and relay triggering level are easily made and independent of 

each other, 

The completed circuit gives a tull scale meter reading (50 volts' 

with a 0.6 yoit input. It operates very well with an input resistance of 

1012 ohms. '!'he input BOl:'O drift is about 2 millivolts • '!'he zero of the in-

atrument is independent of the value of the input resistance. When a portl~n 

ot the output signsl is conneoted to a Brown recorder, individual alpha par­

ticles give sizeable deflectionso The instrument has been· running continuously 

tor the past two months without failure. Lite tests are being continued and 

drawings ere being mOdified in preparation for making a number of these instru-

mentso 

This inve8tigation was undertaken with the idea of developing a 

suitable instrument for cc'ntrolof the high flux pile. In particular» the. 

d log n circuit requires such a deV1ceo 

IJldicator tor Jkeft (S. JlacWeille) 

It the neutron density ot 8 pile is med,e to oscillate about an 

average value by modulation either of the reaotivity or of an artificial 

acurce, the phase lag between driving and resultant oscillations depends 

only on the .frequenoy and the average reaot1 vi ty of the pi Ie • Thus the 

measure of this pilate angle provides a rnther direct measure of cfkeff .;. -

one which is independent of pile level, oscillator amplitude, or background 

ourrent in the ion ohamber. The relation iss 

tan ~.. 2trr 1 
- J'keff -p • 

where ~ • phase angle. f .' driving frequency" 1 .. mean Ufe or a neutron in 

the pile. (.3 -tre.otion ot delayed neutrons, and it holds as long as the 

a!!lplitude ot oscillation cf <Skeff is s~all co~pared with/ "keff -;:9/-o 
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(It r is not much le~ger thaD A # the decay constant for delayed neutrons, 

then constant _ terms must be added to both. numbers ~or a'itq, denominator in the \ 
I 

above expren6ion). 

For maximum a'''l1si ti vi ty l1~er or1 ti cal (J" kerf • 0), one should set 

f sa Ii 
21fl t 

"(::: 5 cycles tor high flux pile). Under these conditions the mlnSmum de­

teotable, inorement ip <iketf i:a 

A(d'"keft) .. 2;SA t 
where ,.A f is the mi nim~ deteotable' 1 ncrament in phase angle. For A; • 10

• 

(d'kefr) ... 201 :It 10-4. 

rfhU8 the method appears feasible for oontinuous visual indication 

'Of Jkerf during start-up of the high flux pile. though. it is probably too 

,j slow for + use with automat,le oontrol. 
" 

11, 

, 
'. 

Ionization Chamber (Armistead", Mead) 

'!'he experimental 10n chamber has been exposed tor 10 days in 

hole 51 at the middle of the pile for the purpose of testing the etfects 

of intentse plle radiation upon the boron ooatings!, Five teet plates were 

inoluded In the chamber, with binders respectively of Amphenol 912. rubber 

eement. Duco cement, aquadag, and collodion. Boron 10 was the neutron­

sensitive mate~lal. Visual inspection of the plates after removal reveals 

a s1ir,ht 4eterioratlon of the organic binders as evidenced by loose boron 

dust. Incomplete tests of the comparative sensitivity (ratio of ion cur­

relit to neutron flux) 'before and atter the ex,posure in the pile indicate 

no appreoiable 10s8 in aens1tirity has resultedo More data 1s forth'Ooming 

on this. Bow this life test compares with conditione to be met by the ion 

chambers in the hi f!:h flux pi Ie 18 difficult to say until ,the final decisions 

 
I 



.. 

<) 

.(' 

~"f~' 

c' 

'\ 
I 

.. 

31 

about ch_ber positioning in the new pile have been m.edso . HOwever, it i8 

sete to say that the X-pile test eXposure was equally as severe, as to 
t 

temperature and tlwclO 8a the ti.ctual, oonditions of use. 1r111 bel end perhaps 

the actual conditions will, beve slightly lower temperature and 10 to 100 

, times 1e8s flux. ' 

A test is now being. made ready for a 8econd expo.we in the X-

pile with the difference that ion ourrent will be continually drSWll trom 

the chaDI.ber during the test 0 

A sample of boron ooating deposited by the diborane method has 

been received from Go Eo. end 18 undergoing testa. The sensitivity is 
c 

being compared with that of our own powder coats" A life test wil,l be 

g1 van thi t:J coat also .. 

.I 
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thy-dcs :'''ction Vl 

G. Young. nection Chipt 

Tot~l !~chnlc~ J"'reonnel (Including ~nprvleion) .. .. 9 q,nd 6 ft''''ltnfOf''S 

lluclf!'1U" D<ltg, - (';; q'. DlBD'lUklh !hoDmeOJl. aDd Bp.a4.t, 

\. mE'InOJ'!U1duJD 18 ~eiJ1g nrepared ('1'bolrpaoa) oa aethod. ot JD8I\RJ'elDeDt : 

ot ! rr 4E/v; !Uld on WUP.B tor this !.\1..fU'lUt7 whieb. are kaOw. " Cl"lUc11 

st~ 1& being made (BeAdt' of thp pxlstlng d~t~ oa rb ~ B1 DeQtroa crOBS-

- seot10ns.. 1\ mqmorAAd.um. CLM ... K~-l. 18 b"lac iecul'!d (Dismuke 'Uld ""9' p.:t".-

lng '\ eummar,r of dq,t"t on slow neutron oon8t"1.1't. ot u233• u235, ~d P\'i239; 

th1s containe me'!\8\U'P.d values and notp. on thEil methods of 1IlF!q,SUl"eme~t ot 

t.hp. absorption IUld tieaion cJ"oBe..:-a""ctiona (/' ~ V . ~ ~. tor thesp.· nuclei. 

The Isotope Information Commlttp8 h~8 issued. undeJ' the nUmber CtM~tlo-2, 

its spcond 1D0nth17 sum~ of n~w nuclear dqta tn ~J'oJeet and nOD-~rojpet 

lit AJ'IJl ture .. 
I 

Mrs. Dismuke b~8 brgun a te~ months le~vfO ot ,beencf" (mother and eon 

are doing n1cel1'. !'Uld. Mrs. Rvnes is Joining .the secUon to 1!s8iat 1n the 

d,ta vork. 

Slow 49 PtlfIJlI '.,. (M .. ,sora) 
-;...;;.......:.::;..--

~ etu4T 1s b~lngundertqk.~ of ther~l ~t1e. oper~ttDg whol17 or 11'1 

part on 49. This includes t)ower piles which begin opel"9.Uoll on .fl"\tural 

U and retain the rrsultiDg 49 tor thetr own use. ~s eoaaldere4 b.v !hofiPcon 
'. r • .' 

\ tn hie work \'!hlch led to volume IV of B'll'Uch' 8 Int~rm~tton tr'lftslIli ttAd 

to the Unitp.d Nlltlone. It l'l~8 bpE"D. 8US';f'P8tpd (see's.g,' •• On'IZltera1i.tlon!1l 

Hazards ot Povpr PI1PB i "Young, 11/14/46) that the strong'self-denaturlng 
, . 

~ctioA ot auch pl1~8 might be adv~tageou8 trom the st~dpolnt ot internqtlons! 

iz::sJ'p.~ion and ·control. u.d 1t .seems 4e'.lrable to look into these mattE"re 
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more 0108811. 'lhe 1)ile, ef'f'ecte fit the ru hotopee for.lllecl 'b7 Jl~utron ca."O-o­

ture are being dtscussed with stoU$hton BAd ott. ~ the eftect ot.temrAt~­

ture on re~ctlvl'~ 1s being coneidered with GreQltng (leot~e Ro. 1 in 

ftMeetlDge ot lev 'rne Group. It·young, 1129146: p. 58 in "~U'1 ot lin PUe 

Stu41ee. a Young. 10/22/46)0 

Sh1e!41ng - (MurrV aIId Llbb87) 

, mathemUc'\l memor'Ulduaa. CL-J'HM ... l, OD neutrolt 8b.ieldlllS h,. been 

t8~ed UD4~r the tttle. -!b.e En$rl1 Loee ot ~~tlcle8 Trt\v~r81Bg ~ Slab of 

1'1ntte !hlok1:lese- (tn8teu of a tttle :orevloue!y unounced in Moll 1'-196. !I.'2<') 9 

Olle ot the rf'sulte obh.lne.4 bt path Ip.ngth conalderaUolLa 1n thts I1H1Oru ... 

dum (top of p.19) 1s belnc developed further. 
. I 

TbrouCb the courtea,. of I. L. 'rledmBA ot M.I~To. the O.S.BQD. report 

underl)"lq all abatr'ict 011 ItScatter1ng and Absorptloll of' High Volt~e X Rqs 

in ::itt"el- (J'eshba.cb aD.d Hombeek. 'Phl'a1oal Revtew .22.. ]).691' haa bee. made 

avall~ble 9.t 011nton. '!he methods ot a:nal.Je:l.s 1181':'d in thiEi re-nort UUl tho •• 

used til Ll-564b7 lilreht~lder. Rull, - aDd Mq,gpe 1.l'e being stuelled. 

The lev" haa ezpres8ed inter~8t 10. laltl~ttDg a shl~ldlDg progr~, 

and eome prel1mln&r,J suggestions bave b~en obt~lned 1n diBcussiona with 

KorB Do, Woll~. 'sirchUd, gd' other •• 

I1'h8 s1 tuaUOD ",1 tb ,regard to the "'reduction of' 75 ra;ye trom ;nsutroD 

·7· , 
C'i.'Dture 1n boron, the '8(1'1 'd---) Ll , re'!.ctioJ1. has bef'!n somewhllt cl..rltled 

I 
til d18cu8siona betwepn Wtq ud Snell. l!'l'om the f'''lct thc.t. Bp'~lld (Kg1. 

J)q.nelte Vldellskab. Sp.lskab. Md. and 178. Medd. ?J. 10. 4. lo!t5l obeeM'es 

Ci. p :.rtlc1ee ot two r-uiges in the re .. c.:tion. the shorter ~!Ulgo occurring ill 

9~ of the C"lees. 1 t ijl~ID&--probilble thq,t to. 9~ 0' t:~i? 1J d,1stnte·gratio!la. 

L.11/ 18 lett tD 9. st'l.t... .ll2 Mev. '1bove ground and eo 'Presumabl;y emits 

o 
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'1881011 Product ~olsonlng - (Boderer. Bouseholdpr, aDd W~) 

~. !'D.b1hhed IUlJmOran.da Oil this subject include WC-K1t-4l and thEl recently 

,rl ' lawed CI-GY-l; • memorandum glving 80me ad.dl~lODal (ormul'le t. belna 

1"IrflJ'l'3.red. 
. . 

AD ~p~roa~ to.& stu~ of the distribution of ~.~ \baorptlo11 oros .. 

t~et1OD' 1s being ~ttpmpted b.1 the methode ot 8t,tlet1091 8~11n& th~or.r. 

P118 BlaDkete - (Goertzel 8DA Householder) 

Phare8s hll8 been m'l4e tow'U'd det'·rminlng. in t"'rlD8 of ~\er eCl1lAtloi. 

,and certatn discontinuities, opttmu.m dletrlbutiollB,ot 3.Q ",bsorber (e.g •• 

thoria) In a lDe41um with given thermal neutron -pro'nenles 'Uld loc'\ted lD 

, ' given slowing down tield. 
(I 

; fa" Plle. - (Menke) 
\. 

~ 

~ 

, , 
'f 

Calcul"tloD8 arp eon~lnu1ng on ('l.t :olr~~ .trong17 dUuted ·~1th weak 

'\bsol'bers . such '\. In., ud eurrounded b7 vvlou8 kinds 01' re/lectors such 

'':\8 thic'~ 21 1~er8 or slov ptle l~er ... 

COl'llmltinl M'1.chilles co (Bouseholder ud <Arabedlu) . 

A v181t haa been made to dlscua8t tn a ~re11mtn~r.1 ~3. the use ot the 

F.lIAC machine 011 ClID~on preblemso It 1s planned to ~tteDd ~ conterence 

on cOlD1)uttnc devlce1! ~t Hal'V'U'd in J"IllU9.17. 

Mlacplla.n.eou8 

In. Ilttf'mpt 111 being ms.de(e.g. t CL-GY-3} to' gain 'l bf'tter understand-

ing ot the Po health h~lard ~tt~ndtng the uae at Bl BS a ~11e cool~t; 

eome lnto~matlon haa beFD obtaine4 trom tum (12/16/46). Morgqn (12/18/4~). 

~Ad de Benedetti. 

• Grebe • . (1/3147) give. 'UI ~CCO\Ult of Il "'hit -with Boarh "l.nd Ihtheson 
I 

" 
to discuse wlth TVA personnel the no8~lbil1ty of using nhosnhorus ~e the 

~ 
~ 

" 
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working subst~ncl& in he'-l.t Gagine cycles ~i1d ::)'s 1. pUe coolant. 

Some remarks, on pile unloading '~re m~e in CL-GY-2 ent1tled "50t08 

on Unloadtng Entire P11eo l 

Gr~be ~d BOld are continuing their Inquir,i into t~e p08s1bll1tl of 

nroduclng hea?,; water at ~p~r~clablT lower cost by 10n exchangp columna; 

the algnlflc9J1ce ,which. 9. Successful etfort in thts d1r"ction would h~"f.I 

, has beot>n 1'\te1'7 argued (Weinberg and Young. l2/l2/46hlfinett has di.~.~d 

eo~e Isotope seDarqtion no~slbllttlps with 1-25 ~nd with SChwelnler; we 

ttnderpt~n4 th9.' a trial run for concentr~tlDg 115 18 being m~de at 1-25. 

ud tl'1'lt a repo'rt on'thts t!Jld other l1cht lsotoT\e separa.tione will be l!l.vdh.ble. 

DoSll of PhUl1~s Petroleum Comp~ 18 8f1nding ue 8011118 s'~,fDT'Il 8S of, the 

most r~dloactlve otl shales. and poeslble interest in the U or Th content 
\ ' 

of such RAt' rial s 11 bel ng discu8sed with GoodmaD of M6 I. T ~, Menke h1\8 been 

iooklng a little into tbe Be ore sltuatlont,9 recent H~di6on Squ~e Are~ 

re~ort (~31bb) gives some useful intorm~t1on OD Be deposita. 

A little t1me,has bean apent (Weinberg, W1~er and Young) 1n nutting 
, 

~ , together aome suggestions a8 to contents tor ~ bqndbook of formulaa and t~ble~ 

beiDC coneldered by ~rnold Lovan. he~d of thp Mat~em~tic~l T~bleD ProJeot~ 

Bureau ot Standards. 

, 




