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The progross of work during the current veriod consisted more in the slow |
and unspeciacular gssembly snd immrovement o£ apnaratng, then in finizhed regulss,
In ceairast %o ﬁhé eariy deys of the orojact, when‘new data were coming in fast,
snd had %o be reported even 4f they were vezy prama%uren the aversge orperTiments

now will stretch over poxiods of manj monthso Among tha major itaems, uhsre

essential modifications of the set-up ars being underuakenn are.the critical

ezpeoriments, the thormsl column and ths p&ie oac&llatbro Aétivé Ebrk, which
heg not yielded reportabla rzegults of interdst, is béing cégiiediout on pewntron
decay, total gamua inieasitﬁoa per Pldmcayo-éaergy of capém?a y)rayso the
mochanism of emission of yrﬂbpﬁ fisaion heutfonsnand the pii& éiﬁulatcr with
copmroi serve. sschanisn, |

In the neutron diffract&on wcrknpow&er patterns wore succeeafuliy ohtained
for BaCl and KCi., These patterns permit 8 quantiﬁétiwe comparison of diffraction
inteneities. The present odaervations 1ead to é different ratlo of the structure
factors for Ha and X as would be computed from known seattering crosg-sectionsg,
This may be Gue to 4z0%ope or spin effatts, whose investigation constitutes the
ultimats purpose of these experiments.

Progrsss was also msde in the study of short 1lived isomers amd in the study
of theg? spectrum of Au;98' which seoma %o consiast of %wo components.

- Theoreﬁical work on the heterogemeous pile ia very.actively continued. Hew

data have been cbiained on the neutron distritution, shieldinz and contfol rod

effoctivity. In genorsl pile theory, an interesting interpretation has been
found for the ®adjoint" meutron denzity and the statistical weight formules

containing 4%, Also, & mathematica) mathod hag been found for the direct com-
putation of critical size for a pile with a mﬁltiple reflector, The control’
group bag built an experimsntal ionigzation chamber for testing of waricus types

of boron coatings and atudics on control circuits have bgen continved. The
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lmg range pile group has issusl & report oa the preseant ctatue of power piléé
and en extenelve summary of novw pile etudiec, It is fnrtpar contiouing ;%s
collection of nmuclear data, studles of fisalon produet poisoning and on &aaa%igns
of uranium and heavy water preduction.

Duriong October Dr. L, B. Borat loft thse lsaborstory and Dre, A, Houscholdsr,

M. M. Shapiro and R, P, ¥stenlf joined the reguler ataff of the divieion.



Phyb ios Section I

A- H. Snall, Section Chief
3. Bermstein, Associate Section Chief

Total technical’persomnel (including supervision)c.coccocccossoco 14
Prcblem
Assignment ‘ Man-months of Effort
Number Subject Status  Report FPer. MNext Per,
PX1=7 Cl’& Production Aotive 3 3
PX8=1 Gamma Ray Spectra Aotive 1 1
PX8=2 Photonsutron Sourcesn : Inactive 0 0
163 -X39P Servica Flux Meagurements Active % &
PX8-4 Gemme kEnergy per Bota Active T . 1
PX5-22 Critical Experiments Active 8 3
. ~ Neutrom Decay Active 2% 2%
PX10=17 Figsionability studies Active 1 1
PX10-8 Neutron Diffraction Active 2 2
FX10-15 PHotonoutrons from Fission .
Products plus P9 Active 2 ‘2
Totalsooses 14 14



e _n

r.:Sc::

PX1-7 = C1% Production = (Norris)

In view of the preseuncs of our stockpile of ¢1%, and ths
imminence of Cl% production by the calcium nitrate process, it has been
decided to cease rupning the factory on a production bﬁniso This decision
is encouraged by incressing sigus of corrosion in the piping; the dscision
also has been conveyed to the Pile Commitiee. fha factory will be run
again only for shori intervals for the purpuse of measurement of ges samples
and for obtaining a value of the average noutron flux.

The two mass=spectroscopically anelysed semples of c1® which
wers counted in the hmlf-lifc dstermination gave aomaﬁgat disparate resulta.
An offort to see the reason for this.will involve further purification be-

fore counting.

Neutron Docay ~ (Saxom, Miller, Smell)

Efforts are being devoted to finding the origin of counts which
are observed whep the radiation background is essentially aero‘(épparatue
awey from hole, pile.offo 614 factory off ). Sévéral parts of the apparatus
have poen changed from brease to'aluminumo in an effort to reducs electron

acattering in the vacuumAchambero The counting rates are being sfudi@d
ez a function of gas pressure and various acce}erating voltages. 7The re-

sults have not yet given & cleer analysis of the situation.
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. PX8-1 - Gomma Ray Spactra - (Haymea)

The thin lens spectromster is being readled for actlon againo
Computations have been made on the electron orbitsg wlth a view to intasl-

ligent placemsnt of baffles.

PX8-4 - Gamma Bnergy per Bota-{Barker)
1t was found nscessary to replace the FP 54 tube during the

lest montho Tfutercalibration of the iomization chembors is proceeding.
’ v . . .

PX6=22 - Critical Experiments - (Buck, Mann, Snell)

We ars now in the process of remodeling oells 6 and 7, increas-

ing safely precautions, elc., in preoparation for futuxe expérimentao
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Physics Section 1T
A, ll. Weinberg, Section Chisf

Totial Technical Personnel (including'supervision),,.e,.° 10

Composite Reflector Around Slab Pile (Garaoedi&n and
. A Householder)

The calculation of the critical slze of a slab pile
gurrounded bg'a 1aminated reflector would. on a E-group pic~
ture requ¢ré the solution of 2 4n X 4n determinanta? equation,
where n is ths number of reflsctor reglons. Such a computa~
tional job 13 prohlbitively complicateda Foxlowing a

suggestion from C. lark of Lios Alatios., weAhave found that.

in general., &hislén % 4n determinant can be reducéd Lo a

single 4 x 4 determinant. The éoiﬁtion of such a determinant
is entirely fednible. Attémpié 5o being mede to exiend the

msthod to cases where the ?ofléctor_is continuously wvariable.

~end to cases where the geometry is spherical or cylindrical.

Shielding of New Pile - (Weinberg)

We have made some sstimates 4f the nsutron and ¥-vay

fluxes incident on the graphite reflector of the new pile as

compared to the fluxes incldent on the raflectors at Hanford

and at Clinton. The results follow:

Hanford o Clinton
Ratio of § -fluxes in new .
pile to 8.2 . 151

Ratio of neutron fluxas in .
naw pile to : 2.85 34
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In these estimatss we assums Hanford at 2 x 10%w,
Clinton at 4 x 10° kw, and the new pile 4t 30 x 105 o
F%om these fipures we estimate that one extwg B, -
masonite sandwich added to a standard Hanford shield, o®
70 cm offooncfete added to the Clinton shield should be .

sufficlient.
Ad joint Heutron Density -~ (H. Soodalk)

Refora the peport (GP-3048 was issuea, pePSLrbotlnn hnd ;

‘atatistical weight calculations were made solely on the basis

of a one-group approximatson. In the a%ove pencrt E. ?.
Wigner snowea that psriurbation. calculationa could be meds
in real piles with neutrons of ell en@rgies present ir the

"adjoint neutron density, n%, was introducsa, Duwing the

- past month, 1t was found that n"'nas thB followin& simple

: physical meanimge

A neutron af snergy E placed at a poaition bid 3n a Jias®
critical pile will in offeoct, be spread out by %he pilse into
the equilibrivm neutron dist:ibutioﬁ'(in both enérgy'aﬂd.
spacs) . . Ths ﬁotal aumber of neu“roﬁs in this equilibrium
distribution is @ (E.x). Thus n (x), the thsrmal ad joind
density. equels the number of nsutrons (of 2ll gemerations)
resulting frdm cne thermal nauﬁron placed at position x.

Knowing this. the s ta’tistica; welght formulas which in-
volve such products as n(z)n*(x) are eagy to undérsﬁand. The
factor n ccéas from ths fact that an &béprbar placesd ab $
absorbs & number of neutrons propoétional to n and the lactor

n%(x) represents the lmportante of one neutron absorbed at x.
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In the one group theory. n*{x) is proportional to n{x).

Furthsy Heterogeneous Plle Calculations - (B ureulfa§ and
R. Arnstte

o

Two addifional pile modsls haviﬁg lower k values Ghan
the one rnported las? month (mgn P- } have beeh computed.
The following table 1s a summary of resulbs obtained to date
ons | |
A) Criﬁical Dimensions and ﬁefiector savings

a =_cyliﬁdrica1 core rédids
6& = Be mstai-plus z%iwater reflector savi@gs
h = cylzndrical core height |
&h‘u water plds Al ?eflec%or savrings VAl/VHQD e 3/4
B) Radial flux distribut*ons bnd their adjoxmt functions
| Core: r,.{&_ a . ., e Rellector, v 2@
Slow Flux = uo(/uo P)*!-BIO(\)O:E’L hKQ(}Alz‘) m %)K (\Ha)
Fast Flux = ApJ, (},a r)- Bpl, o HKo(}ilf’) Cz;f.lio( vqr)
Slow Adjoint = A™Jo(she) = BT, (o) s R¥Ko (py7) .
Fast Adjoint== Jb‘ﬂ%r) & Bf“IO(QdE), Rf(ylr) - @f Ko lqr)

'k = 1,606 ko= 1,432 o= 1,573
a  12.70cm | 17.85em .. - 21.1%m
fa  16.69 " C 1e.a7n 20,17 "
h 53,4 - 52,6 | 52 .2
bn 16.6 1704 | 17.8
' (2,005)10~5 (1.502)10~% (2.632110°5
Ay 3.867 . 3.83¢ ~ 3.825
Be  (6.632)107% . (£.469)1073 (7.632)10"8
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K ) & ' 8.632 L 12.e8 16,54
2 5 15,12 29.00 43,30
? S, 12,49 25,95 ' 35,75
Az 1.557 | . 1,400 1,347
B (1.786)107%  (L.oee)i0”t | (1.s92)107°
By  (9.65)107° (5,70m10~%  (0.608)10~"
R¥ 1,675 2,328 2,88
Ry 2.160 - 5,007 5,725
Sp 1,577 2,539 5,122
| fo 08161 206497 .05624
\)\@- . 487 . . 5465 .054:57
| For all three piles iﬁhe reflector was the zame and
f‘ \)1 < ,1151, }“1 = 56674:40' Each core contalns 35.7 gms of 25
‘ pex liter. The thres critical masses obtained were: .
] k = 1,608 , e 0,98 Kg
k = 1,432 M =1.88 Kg
. ko= 1,373 | M = 2,61 Kg
The ‘mass feported last"montk-z ?or the k¥ = 1,608 caae
(namely 1.28 Kg) 1s reduced by taking into account the end
raflsctor savings. nam@iy M = g’:’h h (1.280) = .98 Kg
Fast lioen Free Path in Two-Group T‘neorg « {P, 0. levy and
H. C. Schmelnlar)
 The proper boundary condit;ion in i.he Lwo-g,z-cup method
is continuity of flux and density of neutrons. In order %o
™ ensure that these conditions are fulfllled, it is necessary
.“5‘/ to choose for f:;he rzean i’r'éa paths a particular gort of averapgc.
‘ | | To cobtain this average we note that, for neutrohs-of snergles

between E and E + dE we Uhen have;
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(nv), 4 = (nv), 4B and >%°(PV) ag = }m(nv}l aE. whers .
primss reprssent dinerent?ation with reapact to the nowma?

to the intervass. The “proper” mean free path for the,;ast

group, tat is. the fast mean free path which willvassuré

continuity of flow of the total of spithermal neutronms, is

thereofore
- Aavin) az/ Y ovlE) az.
A% thé center of the'pilé the nv ie approximateiy'
P(E} &E'

% 5

. whers F(E') dE® is the f‘mction of primery fission neutroz&s _'

| with en@rgies b@%ween E' and B* < dB'. The formila whﬂch is

now being uged for the fast moan free path ;K is &n@r@fora

,“

A

[t \

-;, - ijF(E‘v) dE"

| N |
_)\E . J05 oyt ‘s (lujﬁjé?uz Y] )L ;Z, § S
3 > : B E') dan! | |

NeT:) 4 {;E~m ;}

Calculaﬁlons are»being carried out, for several aluminum-—

d

r‘{\

to-water VOlums'Patiea,7to‘&eteémine the wvaluses of kf@ Lheﬁe

?o will be of great value in fubure applications of tuio=group

& theory.

. '
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Control of New Pile (Spimrad)} . ‘ {f -

Using the two group me thod » calculations havs b@eh
made of the size of thorium absorber nesessavy to conﬁfbl
‘supercritical piles of varying multiplication conﬂtan% mh&
shape. For thess calculations, an infinite Beryliiumww§tef

reflector was assumad for Gwo dimenslons, and an infinite

water roflector foyr the third dimension. All édmpuﬁétions

ars for a plle with a Uranium concentration of B5.7 g/litero
The results follow: o
| Thickness of Gritical

Shape of-%il@ ‘ K Thorium Absorber ok
1) Rectéﬁé&l&r parellslopip~ . , ,. L : )

ed, 40&40360 cm 1,606 - 1.86 cum - 1.56
2} Rectangulav parallelopip- J.° ' : ;

ad, 40%40%x60 cm . 1.55 1.46 cm 1.36
3) n " 1,80 . .50 cm 1.36
4) Right Circular Cyiindar, - ;

22 Gxﬁo cu - 1.606 5,85 em radius 1.32 -

8) L " 1.608  4.Bl cm radius  1.41

Calculations having also been begun on the rate of UPOO
production ir the nhorium conﬁvoT rods per atom of U“35 Adog~
troyed in the pile. The percentage 23 production,/25 @eatroyeé
for the first three casss areglreapecbivelyg 8,57, 8,11, and

5.7,




Physics Section IIX
B. 0. Wollan, Section Chief

Totel Technical Personnel (including supervision).ecsocceosesoonososooll

PX10=8 Weutron Diffracticn (Shull, Viollsn)

- Péwder diffrection patterns were obteined for WaCl and KC1 under
controlled conditions which permit a quantitativa comparigon of their
diffraction intensities. From these dete the ratio of the structure face

tors for Na and K is calculsted ea

Fna
=2 a 1,14.
Fy

Using the Bendbock velues for the scattering croas-sections for these nutlei

.and'the*presant diffraction theory for the relationship between the struce

ture factor aqd the scattering cross-section., the above ratioc becomes 1,53.
It is not known st present whether this disorepancy may be accounted for
by the nuclear spin present in these nuclei. Exﬁariments toward this end

are in progress.

PX10=19 Energy of Cepturs.Gemma Rays (Mosk, Dabbs)
The cloud chember has been overhsuled and is now in1cperationu
The field stebelizer is satisfactory. A mew light scurce is béing trisd

out.

PX6=) Pile Oscillator (Pomerance)
Roconstruction of the circuits end repair of the oscillator

mschenisn ars continuing.
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PX10-23 Neutrcn "Age" Weasurements (Hill, Roberts)

The graphite for the thermal cclumn has been cut end the colimn
should be insthlied this momth. The 25 for the gource has nct yat been

received.

PX10-24 Rangse 6? Pigsion Fragments {(Good, Wollan)

Severdlztests of the o0ld equipment have been ﬁgéé and oa the,
basis of these 4 hew setup has now béen dosignsd end turned over to the

ghop.
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Physics Section IV
S. Dg Benedetti, Section Chief

TOtal TGChn.iczzl Persoqnel (inCluding SuperVi‘Sion) ~':-oooooaoooncouoc-;.lr,u:o.?

PX10-22 Search for Short Lived Isomers (De Benedettingc Sowan)

“ork with W187 gources has been continued. Th@ number of de-

layed ccincidences rocorded has been further increased by using a very

thin gource. The times of delay heve been measured again using pulses

. from a Geiger counter (instead of pulses from e pulse: peneretor’ to trig-

ger the delay circuit. We unexpectedly fcund_fhat the delaj times
measured in this way were shorter tban'those previcusly obtainéa. The
reacagon for the discispancy is'noﬁ yst understood, but we fesl that ths
last calibretion is more reliable because it was made under conditions
similarAto thoge of the expsriment. Assuming the last ?alueso the decay

curve of Rala7$ is & good exponentiai correspending $0 o half life of 0,66

We found in a repert b& Curtigs and Hiller that ths v rays of
156 XV of wit? are strongly interhally'converted@ This is consistent
with our assigmmont of the‘energy'of the metasﬁabia’sfatee ‘From our
meerurement ths number of delayed cenversion elect;ons per dlsintewrat;on
is of the order of 0.1, wnlch corresponds to a nigher (0,37) coefflcient
of 1nternal conversion for the ¥ rays, since theae are‘noﬁ emitted onco

per disintegratione.
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PX10-16 Charecteristics of Wisgion Product and Weutron Induced Activities
* ( P. ‘ln"ﬂ I«evy }

In the determinaticn of the shaﬁe of the beta spesctrum of 2.7
dey Al9 hich we discussed several months ago we mentioned that at low
ensrgieg the intensity was grester tﬁan predicted by Fermi's theory. To
ruls out the possibility that tﬁis was dus toAan impurity we studied fhe
dgcay with a slightly thicker and stronger socurce. Thres runs were mede
end it appears that all parts of the spectrum decay with the same hélfc
lifes The déviationnfrom the theory ﬁccurs st approximately the samo
onsrgy with both soureces, but ths thicker source gives rise to a greater
deviation. ‘In addition;_with the stronger source, there is sn indication
of weak conversion linss et %p-::lOéS and %ﬁ>:513480 We are attempting to
agcertain if this deviation is insﬁrumentai, arisigg'primarily‘from back
scatlering, or is due to the bete séeCtrum having two components. The

latter hypothéeia is supported by the appeerance of the weal conversion-

lines,

s

Mechanism ¢f Bmission of P&ompﬁ Fiésibn Koutrons (FPreston, Francis, De Renedetti )
Some work has been éona te preparé-the equlpment requifada"Ffmn

tests on the Test nsutron counﬁer'it séamé pessible to obtain efficlencles

of the order of.i%; without too great.a sensitivity ﬁo Y rays. However:

the counter ig not yet sufficiently stable.
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Physics Section ¥

Henry 7. Newson, Section Chief -

Total Technical Perscnnel (including GupeTViBion)q-aooooooooooooooonoo 10

Tonization Chember (Armisteed, Meed)

An experimental ionization chember hss been built for testing

varidus types of boron ocetings. Ir order to be useful es & guide in the

constructicn of the chamber for the high flux pile both the meterials end

the méthdds of fabrication were carefully selected to give e minimum beta=

oride, which has bsen used extensively a&s a primery sbenderd in experiments

involving baron costinga. A report hes been completod which discusses in

gamma activity. The chamber is presently being tested with boron triflu-

detoil the desired properties cf the finel chambers

Other instruﬁenﬁ;ﬁevelopments for the High Flux Pilg

The medel servo system is s%ill in the shop. There seems to be a
sood chence that it will be ready for trial sbout Decembsr lst. Meamwhile,

the simulstor 4s being calibreted in preparstion for this experiment. Work
d lnn

continues on ths

its range.

at

circuit, mostly in the direction of inersssing

[}
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Physlces Seotien Vi

@. Young, Sectlon Cnief

 fotal Techpicsl Personncl (including supervision) . ., . . 9 gnd 5 Praloess

Buclear Data - (Mamuke and Wey)

Work is wder way %o bring zll the Qata on eross-nections up Lo

. date. The informationr collected thus far 19 ava.ilable in room 201

or 203 of the Tmining School -Building; in pafticular. data sheots sup-

plemeniing MUC-HHC..7 hgve been r@eem’ly pat - togathor for Al, Ha, Mg,

Mn, Aw, sad Bh, References to cross-gection measurenents in poriocdicals
that might bo missed wlll be veory much epprecisted.

The first roport of the Climton isotope commities on neow informa-
tion on half lives, decay onergles, ébmmgeé, m".c; to be foﬁnd in
reports and periodicesls which becsme available during September end

October 1946 1o being issued 28 a memorsndum, CLM.KW.1

FPicoion snd Fission Produots -~ (Wsy and Hoderer) -

A cummary of the way the fission of U235 and PueBSG’telmg place on
the aversge, cnergy relesse in different forms, number of neuirons emitted.
oo, is belng icsued se Mom P-192 with the title "Tha Average Fission
in U235 end PuaBga"

As part of @ progrem of investigation of fiesion product poison-
ing, the statistics of MUC-EW.YI on ﬁ‘hermai crosmmseétions heve besh
brought up to date as inaicéted in the graph below., The average valuves
of the Sm cross-seetion over Hoxwell é&strihntiona at a;.eveml t@xﬁpem@

tures have also besk cslouniated.
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Maltiple Refloctors - (Garabedion end Householder)

A forthaoming.r@port "The Tuo Groﬁp Théory of Piles wlth Hmitiple
Reoflectors” shows how the two-group calculation of the critical sizs
of a ala§ pile with eny nusber of reflectors oan %o reduced to a
% z 4 fundemental determinant, The corresponding problom in a spheri-
cal aystém is beﬁné congldered, lThia study wae wsuggested dy Nr.

Yoinberg.

Slowing Dowt - (Mazrray)

‘Some forsulations and partial recults on this problem will be
indiosted in a memd "Scattering and ¥nerzy Reduction of Heutrons from
8 Plgne Sovrce in ap Infimite Medium," This material has some relation

to current work by ﬁm Rose (Mon P-178, p. 10) and by Mr, Coveyou.

- Ore - (Menke)

A sftudy of ﬁarginal ore coucentrgtiéns and'pbcduction coabe for
& number of metals indicates that aaterialé ¢an be concentrated from
wnderground d@posite for about‘zen dsllars per ton of éock procé@gedo
Details are being reported in s memo entitled “"Some Eetimates on thé

avallability of U and Th and bheir Coet in the Unitod States."

Heavy Water - (Grobe)

A proposed modification in the cells for largs scgle industzigl
éalﬁ electrolysic might possibly contribute té deuterivm production;
thie guestion is being discussed with Mr, Karl Cohen.

The possibility thgﬁ recentiy devslaped reoineg By permit effective
vse of ion-exchange columns to concontrate dewberiun ié baing lqek@ﬁ

into with Mr. Beyd of«ﬁhezchémietmy Divieion and with %the ccoperation

~ of Dow Chemicel Company.
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Pover Piles - (Young)
. Mon P-190 gives some comparisen of differeat moderators and coolants
Zor high temperature pover piles, and makes an attempt-to estimate cers

tain of the cost items involvaed.

School - (Young)

A memo “Summary of Hew Pile Studies” is Delng issued as an outline
and rosding geide to members of the Pile Pechnology clasc, and to a
pumbe? of other beople‘at Ciinton Ladoratory éna at cooperating

laboratories.
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