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The past two months brought considerable changes in the work of the
divigion through the following ¢ircumgtences: The decision in favor of a modified
design for the high flux unit, the influx of a large number of members of '
the training school program. The process of assimilation c;f this new group
is proceeding rapldly, and it is )ioped that. ﬁhe unavoidable confusion of
such a transition period will soon be overcome.

A ney eeétion, aumdber V1, has bsen aorganized under the leadership of
G. Young. This group, in conjunction with memdbers of the training vrogram,
is engaged in long range pile studies., They will keep up to date records of
nuclear data, such as the isotope chart and cross gection tables. A systematic
study of the sconomics 6{ power piles is under way. The recently rai eased
Baruch revort on the cosf of power production of Hanford tynme piles has been
prepared essentialjy by members of this group. Other activities concern the
gensral eurvey Qf noa'sibiuties for power piles and such detail questions. as
shielding, neutron utilization in reflector arrangements, and noisoning of |
ﬁasion products. _

The decision to build the high flux pile #s 2 1light water pile with
beryllium reflector has been generally Qelcomed, and theoretical work on thie
type is proceeding at a rapid rate. Critical data and neutron distrlhuﬁdn
fractions have Deen obtained, and also information of heat production, controls
and other data necessary for design. The aew type will pose additional prodlems
for the ocontrols, due to a amall fempex;ature coefficient and short life tine
of neuﬁ‘onc in the pile, A summary roporf on the control prodlems in small
enriched piles will be issued {n the mear future. | .

The critical experiments in the P-9 tank have been contimued. ’I'he layout

has proven %o be very useful and convenient, and plans are under way for further
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improvements and uses, such as the measurements of danger coefficients.

' The thermal column on top of the pile is being reduilt in order to
eliminate streaming of fast neutrons. The column will de used for ags
meagsurementgs in Be and BeO, ap soon as the material_becomes avallabdle.

A nev projJect has been started to étuny thelmechauian of the emisesion
of prompt fission neutrons, The method will consist in the odservation of
coincidences bet‘een measured fission pulses with emitted neutrons. Correla-
tion between pulse sige, 1nd1eat1ng'the‘ﬁasses of the fragments and emission.
probabilities will be looked for. | '

The following results froh running experiments des;ﬂe rention at this
time. The life time of 01“ seens definitely to be shorter-than‘previously
asgumed (5000 to 6000 ieara in place of 20,000). This result is being.rae
ported ia & letter to the Phys, Rev,

The search for short lived isomers has been continued, and the character-
istice of the emission of delayed Y -rays from a H187 source have bsen estabd-
iighed. A third case (!b175) is still subject to doubte. The Y “ravs from
Au?gs have been 1nvestigated with the 180° F=amw'spectrometer, and a single
Y. -Tay of .M Mev energy has been found. |

In the fissionability studies with the phétogranhic plate met#odEQamplas
of highly purified UaBu and_of Pa?su worse 1nve§tigated° In contrast to observa-
tions from Los Alamos for u23h (~~ 2 barns) an‘nppe; 1imit of 0.005 barms for

thermal fiselon cross section was obtained and it is made highly probable that

the Los Alamos value is due to contamination. No evidence for thermal fission
in Pa?su wag found,
The pile control group completed the development of a fast amplifier for

counter circuits and of the pile simulator. Beports on these apparatus are in

preparation,
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In the 'pr'eeedi'ng periqd Dr., Chavncey Starr left the la'boratoxfy, The
work léssiazed to him, on ré&ation’ effects in so0lids, has been teken over by
Dr. S. Siegel from the training school, Dr, M. Rogs end Dr. H. Garabedien

Joined the regular staff of the Division, strengthening considerably its

' thaor@tical gnﬁp,
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Physics Section I

A. H. Snell, Section Chief

Total technical Per.oml (m:-udins l“”ﬁhi“)onovooooooooao 7
Problenm o
Assignment _ Man-months of Effort
Number | Subject Status Report Per, lext Yor,
' e : ' | -
PX1-7 €™ Produotion Active 3% 1
PX6-4 Beutron Temperature in Pile Active 1 0
PX8=1 : Gamna Rey Speotra Inactive 0 1
PX8=2 Phetenoutron Sources Inactive Y Y
163-X39P Service Flux Measurcments  Active & 5
PX8=4 Gauma inergy per Beta : Active 1 1
PX5-22 Critioal Experimsnts Active 2 23

Neutron Decay Active 1 _gg

7 9
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PX6-22 = Critical Exmrimhts'c- (Sneil, Buok, Mann)

The five experimental holes in the P=9 reflector —- cavities intended to

~ accommodate experimental apparatus == have been renovod;

Critical masses have been observed as follows:

Critical Mess (grams)

Gross Corrected
I lattice 20 containing 4" oentral thinﬂolo 2256 ‘ 2095

I1 lattice 3¢ eonta.inmg fuel at center E . 1880 1865

corroctiom noted abova allow. for the effeot of thimblao control rod part,
poaition of oontrol rodo otco y o '

An attompt was made to evaluate the oﬂ'oet of oonts*ol rod as a function of

" rod size, but all our rods are of such hrge aizo that this preliminary trial

yielded no a;cmto: comparison of rods..
It has been suggested by ﬁeinberg that the pilito mght-bq useful for

the messurement of sbsorption cross-sections, at least on a semi-quantitative

' basis. With this in mind, a plece of gold foil, total weight $.66 grems, was

inserted im the center of the lattice and compared to one of our stainless
steel rods in poisoning effect. _

Using the stainless steel as standard (perhaps & dubious prooedu.re) and
assuming the control rod to be linear in effeot - this is so fof'diaplacemen_ta

of a fow inohes == a value of 98 barns is obtained for gold.

7 —
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It ig possible that the use of a smaller control rod to get more dia-
placement will enablo us t{» obtain bettor data. ‘

Considereadble thinkink and talking La going on about the mprovamnt
of instruments and fan:lnuon in goneral 1f the eritical exporimonts are

to cont:hmo for somo tmo o

PX1-7 - ¢l koduotion - (lbrru)

The factory haa oporatod approzimtoly 21 days thie paat month. It

,.hag beon ohut down tvioeo once to faciu’cate othor reaearohp onos t‘or 1n«=

apection anﬁ ropair of tha. punp Attenptu to r_,et material of bigher apsoiﬁc
ectivity have ndt been conplaeod as yoto ' '

A preliminary value for the hél;faliré (5000=6000 ¥8.) has been i'epo;ted
in a letter to the Physical Roview. This work énaumhg completed ‘in ths near

future,



- Heatlng of Reﬁoctor m n 'tero an N

; of_'_the'heterogenacus pne have bean carried out.

Physica Section n'

A M Wemberg, Section cm.er

o ‘l"ofé:»lt- Téc,hniqal'-.:P‘ersonnai (1nclud1ng supsrvi 9191:“')_9‘.._.“;. iresneenes .. .-

e (A M, weinberg)

_,omputa.tions of the heat ldad in the reﬂ.ector of the .umst' ersion

About 900 EV af

load. 19 abont tha same ae the maximm heat 1oe.d at. Hénford Howévar. aince
} this grspm.te ie exposed to a8 mnch heavier fast nentron bonibardment then

: _the Hanford graphits s with the result that the thermal condnctivity win
.'fall vory much more drastically - 1t may ba advisafble to rednce the haat

: _;Jload 'by :tacins the graphite axposed to kY hele with a few inchaa of Pb cr Bi

; -.‘.‘-Dig’rposition of Cont.rol Shaets 1n Hetarogeneous Pne e, (M k. Sniegel and
R A M We:ln'barg) e Ll . . s ; ,

calculatione are be‘lng made on the dis;poaition of Th or Gd control

- ' sheets nsceeeary to hold. a 3 5 Kg heterogeneoue pneo A Cd shee% that cuts

the pile and reflector 1n two equal halves”'is very nearly sufficient to hold

' - é'k'ef'f
a 3o5 KG pile, ‘l‘he overau control margi “ this case 18 a‘bout 10% 1n —E«m o

Calculations on. how large and how man "":'l’h,_sheets are . needed to accom}olish

- the same - -purpose are atill in progreseo

: e -
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Adjoint Functions for the Heterogeneous Pile -- (Greuling and Armstte)

: Two group calculations of the elow snd fast neutron fluxes ( 43 and ,cpf)
and their adjoint functions ( CP‘:and <P:i for the following pile model werse
completed. -

A ¢cylindrical core 70 cm. high congisting of a mixture of 25, aluminum
and aao is surrounded by a reflector of the same height consisting of beryllium
meté.l plus 2% water by volume, The pertinent constants used were:

k= 10606 |
In Core: Thermal diffusion length = 1.91 ecm.

Age = 64,2 2

Thepmal tfansport n.f.p.= .793 em.

4 . Fas‘t " a = 3073 cm,

» In Reflector: Thermal diffusion length = 19.9 cm.
Age = 89 cm2
Thermal transport m.f.p.= 1.92 cm.

Past ‘ " " = 1,80 em,

| The eritical core radiue of such a model is 12.78 em. The corecontaining
35.7 gms. of 25 per liter hag a critiéal mass of 1.3 Kg.
_ Below are the commuted neutron fluxes and their adjoints.
y - J(.08161r) + 2.005'x 2072 x I (,5487x) . r£ 12,78 cm.
s le.632 K, (.067ulr) - 15.12 K _(.1151r) o T 212,78
Cpf _ {3,867 J,(.08161r) - 6.633 x 10‘”“ x Io(oshsn) . ‘:_-':<.12.7s
12,49 £ (.1151r) | , T 212,78
» +  (1.5565 3,(.08161r) - 1.756 x 107> x I (.548Tx) , r £12.78
4)5 ) {1..6725 K,(.0674kr) , . . . T 212,78
+  (J.(.08161r) + 9.654 x 1072 x I,(.54877)
' (Pf ) o1sq xq(.oswu) - 1,577 KO(011511‘) o r; 12.78
The Be:!séql functions, ;I;. L P ‘
"Watson" - Bessel Functions.

end Ké, are defined in the notation of
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Slowing Down of Jeutrons in H-D Mixtures =- (M. E. Rose)

Ag dascribed in the lasf Hpnthly Report a feirly rigorous fo;mula
for sloving down length of neutrons - hydrogenous mixturss was ﬁeieloped,
Unfortanately the calculations réquired in 6¥der to obtain specific
numsrical valuss Trepresents a iong-time underiaking,: Therefors the problem
was re-exsmined and two methods weie followed. The firat.vac an attempt
to extend the so-called "age-theory” to a higher snnroximation; the second
methogd, cons;dardbly more ambitious, ;as an atteapt at an exact solution

for the spatial, angulaer and energy distridution. It ie felt that even

‘though an exact solution may not be fessible the prodlem will be better
" understeod by virtue of this attempt and that other methods of approximation

' may thdroby be developed.,
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Fhyslos Sgotion IXI

8 0. Wollan, Section Chief
8, Do Pomadotii, Aasoelata Saoticn Chief

Total techntcal persommol (Sncluding cuperusion)...................-.11

Problem . . . . : . : o
. Aseigpment o L ‘ . Men-Mcnths of Effort
- Fumber - . Subjeot __ ' - Status Report Por. Next Per..
PX8-1 . Pile Cgoillator . : Active - . 1 2
PX10-8 Reutron Diffraction : ' Active 1 2
- PX10-16 Characteristios of Figsion Produc'hn L .

' . and Neutron Induced Activitiles . Aotive 1 1
PX10<19 Capture Cemms Ensrgies ‘ ' Aetive 1 1
PX10-22 Short Lived Isomers : ‘Active 1 1

Renges of Delayed Neutron Emitters - Jotive 1 A

Studies of Prompt F‘iaucn Heueron E _ ~

_Emibaioh Co . Active 1 2

Supévision énd Rbport ﬂ'i‘&ing .o Ac'bive" A, 1
8 11

Totﬂlo-o.oodco
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Reutron "Age” Moasuremsnts - Hill, Roberts, Follen

The old thermal column hae besn removed end a new one is now being built.
The reeson for this is that the work of ﬁayde’n Jones ot 81 on weter lattices

hed shown a stresming of fast meutrons elcng the centrel plug.

FX10-18 Energy of Cspture Geuma Rays - Woak, Wollan
The megnetio fisld ourrent stadiliring equipment 1s still in the process
of construction end other scastruction ;iobb will require at least ancther month.

PX10-8 Neutron Difrraction - Stmll. Wollan

Work om the determinetion of the absolute S.n'cegrated intensities from

powdered orystals was continued. Difficultiss with flustueting counter back-

ground and a non-nmitonn sfficlency for oof-axis radiation were eacountered
and arof being studied. A now ehield block with a larger slit opening was
placsd in the pile hcle and the monoohramator and the sgpectrometer were re-

aligned in an a*tempt tc incresss tho low counting rates which have to bs

. measured.

szel P:ue Osei 1llator - Pmeranoo

‘z‘m olrouits ere belng rebuilt by r. Jordan. It 1s hopsd thet en im-

provement in sensitivity orn be achievbd.

COrrelation of Delaqfd ﬁeutron Emittera from 0235 with Fission Fraﬂent Range
- Vlollan x

1
S

It 13 now plannad to rodoaign écma of the oqﬁipment for this oxperi:hen‘.t
The hezards ssgcoisted with this work have besn too great with the pregent

errengement .

Wechanism cf Emission of Prompt Fisgion Neutrons - De Benedetti, Frencis, Preston

Thé work of prepering the experimentel equipment 1s continuing. This

month most of the attention has been given to the fast neutron counter. We




- I
are sttempting to build s highly efficient counter, sccording to a deeign
develored at Log flemos. T!{‘;'oo?mter hes besn esze,mbl‘e,d but not yet tested.

A .riret gxmrimntql*}ﬂ:pa'ei of the riasio’;’z cinmbe: hes béeh des_'ighed..-

| leo-vz Saaroh for anux 14 ved Inamers - na Benedatti ¥o Gowsn

Absorpt‘lou curvas of the delayod Y raws snd conversim elactroas emitted '

by w187 eoureos wére obteinedo P!'m thos‘o 1t gppears thut the. energy of the .

convarasion oloctrone is about 409 llev. and that of the Y rays about .13 Yev.

1r- o-a sdds to .09 wev the binding enérgy ‘of electrons in the k shell. ona

obtains .16 ¥av. The dtecgroenent b{J:.en this velue end that chtatned from

. the Y reye ia nrobably due to the maccuraoy oi‘ the experiments. Y rays of

.,086, 101, .138, 94 w-ov have haen reported fo:- wi87 ac.-urees end it is pr‘oba'
able, though nct certain, thet the metastable level hes to be attributed to
tha -136 Mev line., ‘ ' . '

‘l'he d¢uble Geiger counter for meaauremnt of coincidenoas without window

) absorpticn was made to work. With it, the rumber of dslsyod eoincidencos pe¥

,B ray for we? sourcas haa been t‘aund to be ébout 8 $imes higher than with
the mica- window counterao A more acczirate determineﬁon of tho half 1life of
the metastabie lovel wes thérefore posoibleo i’his gevo o resuit of 1 /Ueaco
%e hed the opportumity of borrowing & sample of Yb frcem Dr. Ketelle.
By'activatién in the pile this element should give Y0176 ‘which in turn deceys

into Lul75, of reported spim 7/2. Only ons messurement could be done with

this eource. The result scems to indicste the existence of source delsys

(helf-1ife between 1 ard 2 M sec), but not s1l of the points obtained lie on
en expomentisl curve. The exlstence of a metestable state in Lul78 cannot be

congidered as proved.
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PX10-16 Characi:eriatics of Figsion Prcduot and Beutreon Iﬁduced Activities

Gemma Reys frem 2.7 Dey Ayl98

'!'he_'180° Beta~-ray sPectrcm;ter hes been used to determinme the Photo-
electron sand Compten Recoil Diatribut:lon from 2,7 dey "._,198. From this data
(see Figure ) we conclude that caly on; garma rey (namely one of .41 Mev®
is present to any great extemt. If & gemme ray of .28 ¥ev is pi'esent.‘ as is

reported in Seaborg's teble, ite intensity cannot be greater than 3% of the

intensity of the .41 Mev gamme ray.
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Physios Section IV

» :
: ! L. B. Borst, Section Chief
S. Bermatein, Associate Section Ch jef
Total teohnical pers.nnel (including supervisibn) coedaanacacacros 7
Problom
Assigmment Man-months of effort
Numbeyp Subjeot Status = Report Per. Next Per.
PR10=17 Fissionability Studies Active 1
Y £X10=8 Neutron Diffraction Active 3
PAl10=-15 Photonsutruns from Figaion
, : Products plus P=9 : Active 2
® Flutonium Froject Record hActive 1
Totalcose 7
¥
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PX10-17 - Fissiomability Studiss

Muzmbuiq‘of UXy and llz - (Oaboma covem)

Thres new ssmples have been propared by the Chemistry Divieion,
comprising 0.2 micrograms of highly purifm ux, (Uu‘)a 0.2 mio;-amms

of Uz” and ﬂl@ 02 (Pl ) in eqnﬂibrhm with tho m fraotion.. Theao
auplea wore studied for tiaalonabuity n a fumetion of tize, and a.lio
quots were takon for beta ray atudyo In contrut to the previous amploa
whioh showed growth bOt‘oro a- decay cf thc beta count; the present samplos
showed only ainple doosyo : Sbveml ezponurea have bee: examined to detesot
the proaqnm or risaion tra.cba "or aa/ch of the nmpleac In no cese was
moro than oud tmok obsamd converting theso isolated ovents to an es-
ti.mted ornuwsootion ;;ivoa u volue for UX of .02 bars, for 0234
0005 mnao _ - .
This lut va.luo is 1a direet oontvut to the va]uq raportod from
Loa Ahuoo af Approximuly 2 ba.rnno 3 In these studiéa thib presence of
contmination is alwa.ya a dﬂ‘ﬁcult faotor %o rbc con witho The observcd

trao)n aight wan be dus to ﬂaaion of uranium pretent in the emulsion

‘or to ordinery uranium included with the samples 1lue cross-section cannot,

therefore, be eanily assigned to the isotope specifivd, . It must b ocon-

sidered as an upper limit exolusively. Its use as aL valéd uppor lMmit,

. however, is wall justifisd. IL is the euthor®s opinion that the value

observed. at ios Alm§ im due to a small amount of contimination present

in the original sample. ' The absouce of fissionable oontaminants in the

i



PX10-8

present sample permits the assignment of this relatively low cross-

'aection to 02349

The examination of the UZ aamplé ghows no definitive evidence of

thermal fission in UZ.

- Neutron Diffraction

Egiii = (Dial, Floyd, Ostrnép Borst)

The ohemicél ﬁrooesa previously developed by Hasbrouck, ha; been
in;éatisfactory operation during the past month. Preparations hgﬁe
keen'continuing for the high activity run required to prepere a satis-=
facﬁory amounf of Xe.o Chemical recoveries of 60% or 70% have been
aéhiévad'with.the equipment and process previously used. A semi<hot
run has been Quoceaafully carried to completion, the-radiation level
in this case was approximately 1% of thatAto be expected in the final
run. A second comparable run will be made before the final_separation
is carried out., The spectromster is now ready for use in this experi-

ment.

'PX10=15 = Photoneutrons from Fission Products Flus P=9 -~ (Bernstein)

’

This work has been stalemated this past month because of the completo

lack of laboratoryeaasigtanﬁ—type help to take and work up the data.
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Paysice Section V
Benry W. Newson, Section Chief

Total Technical Pe‘féonnel (including supervision)ocecscevecscssccscsessll

A-1 Mmplifier (W. H. Jorden)

Two units have been built ‘o,v’] the electronic ghop. After correct-

ing a few minor arrors in dosign and ccnstruotion. ‘they both performsd

quite ‘well. 1In the wide band position. the pulse rise time wae abdbcut 0.2
microseconds. When switched to mediun band width, the rise time wes 0.8
microsaconds; narrow band width gave e rise time of 4 microsesonds. The
signal to noise ratio for alpha particles improves greatly es fhe band

width is narrowed. Amplifiers of this type should now be available for

gensral use in the laborstory. 4 report on this develoﬁnent will be issued -
shortly; l .

Pile Simulator (W. H. Jcrdan and P. R. Bell)

The effect of the grouth end decay of Xe hes been suocecefuny
incorporated into the pile simuletor. A report on thia development is to
be issusd éoon.

Pile Power Control (R. A. Straus)

The model servo system and the necessary elactronic apparatua is
still under ccmetruction. It ‘will be soms time befors this equipnent is
reedy to try on the pile simulstor.

Tonization Chember (F. C. Armigteead)

Low background ionizetion chembers, for meesuring pile intensity

over es great a range as possible, are being designed. A test chember for



trying different Bcron costing methcds is being built. It is hoped that s
useful renge of & factor of 10° is feesible.

Period Contrel Circuit (F. . Armisteed end P. R. Bell}

™e circuit for messuring d In n is still under test. 1t is
at
now eble to give e constent output for 6 pericds of en exponentiaslly disng-
ing signel from s discharging RC circuit. It 1s now beinp tested in con=

junction with the pile simulretor.

4 report is now in-preperetion which discusses the pgsneral philos-

~ ophy of control of piles capeble of very shert beriode. These ldess ere

particularly'applicéble to heterogenecus piles of the type under design

here, but they have scme srpiication to other plles.

S



=20

.
Physics Section VI
G. Young, Section Chief

Total technical personnel (including supervision)...ec.ceeoceo 5

Recent activities associated with the section may bo loosely
classed under tho following headings:

Huclear Data

jilgs vay and lirs. Dismuke are reviéing and bringing up to date
the compilations of cross section data and roferenceswhich had been
made eariier by Castle, Dismuké. énd others.,

| A.laboraﬁory group of chemists and physicists consisting‘of
:ir. Boyd, lr. Stoughton, ir. Sullivan, lr. Levy, lir. Schweinler,
and liss vJay has assuned the responsibility‘of keeping the Seaborg
table of isotope information up to date from information in bﬁrrent
reborts and journals and will issue a monthly report beginning
liovember lst. Similar work in both the eross section aﬁd isotope
fields 1s of course being done at other sites. It is hoped that an
overwall integratibn can be a§hieved.

Studies by :Ir. Thompson extending over the past few months,
with the assistance of a num?er of people at the Standqrd'01l
Development Laboratory and of a number at Clinton Laboratories, have
cﬁknlnataﬂ,tn the recently released Baruch rcport on the cost of ob-
tainihg ugeful power from high temperature Hanford type piles. This
work is being continued and extended to otﬁer types of plles, and

a report entitled "Some Notes on Power Piles" is being prepared.
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MonP-178

Studies" is being'preperod.

c:z 1:;

Joms ostimates by Goodman on United States deposits of U
and Th ores were reported in "Recent leetings of New Pile Group"”,
Young 9-6-46; and a brief account of the Hanford powcr pile
estimates were given in a memo of the same name dated 7-29-46.
lir. lionke, who had made some similar.estimates in connection with
the economic studies of Prof. lLiarshak at the University of
Chicago, is continuing his work here.

ission Products -

iiss Tay and lir. Noderer are revising and extending LUC-Ki-41,

Shielg&gs

There has been some correspondence with Jette at Loa ilamos

on the subject of gotting thinner shiclds by tho use of heavy netal

and hydrogen compounds, and ilr. lurray is making calculations in

this conmnection. This is similar to the work by llr. Borst on the
development of shielding concrete containing iron-hydrogen compounds.
Pile Blankets " |

lir. Goertzel is beginning a study of the problems involved in

~capturing a high percentage of the leakage ncutrons in thorium or

28 outside a pile.
General . : 4
. An annotated b;bliography'entitled " jummary of lNew Pile

)
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