
y--, ~, ~ 

"'c ......•• ,~ ,;#_" 

.' C/ 
(>.C-

Q
5 

(., 

1 

2 

3 

• 

5 

/',-

8 

9 

.10 

11 

12 

~, ,10 

15 

16 

FROM 

4COVE~ : SHEET 

\ 

TO 

u. ~SlON . ' 1'10 N' p . ..? " 
. __ u_ 1" A~!Ur, lED MATER IAl 

1111111~~ liiilill [1111~lil)II~llrillrflll IIliiliilllllll 
3 4456 0018875 8 

,1954 . 

\. ~tC ~ESEARCH 

~. 

0) 

Ie 7 ~ 

,,~-=-. 

I;':I,V" 

III 



-.. ..... 

• 

.. 
• 

• 

• 

'~ ., 

II.... 

B-46 

.. ~ .,' 
~ ~. 

I . . . 

\ .. ' 'I 
\ ... 

.. .. 
." 

'00 NOT REMOV'E THIS PAGE. NO·LJod, B 02'1= 
document c on talns~.:!,~5.L....._-:-:-_ 

Pa:18s of Text and 0 Pages 
of Figures. ,~. A 
This is C9PY / t),..:._of J / Series~ • 
ISSUED TO :---1fi~,-----, 

/tjtI'~, 

. Route tOr Read by • 'Date .' houte to. Head by. Date . h(Jut8 to. Head by Date 
i m 

fl 

I 1----+-----+-- II --I III ' 

!lI===+ __ --=L=~ =====l======~===3lfi======i=====~E===rn 
• I 

.,. 
_" " :.,.. 'iIIIIiIIiI 

~ 



• 

" 

.. 

'. 

.: ... 

MonP-24 

~' 

~ 

ContractNo o W-35-05g~ enge 11 , 

41 ... " iIII lit 41 • <I> 

PHYSICS DIVISION 

.. '" • 011 '" III • '" 

REPORT FOR MONTH FmDHTG OCTOBER 3ln l~~ 

L., W" Nord.helm 

I III ~ll ~~~(~~I ~~~!I li'll ~ I 
3 4456 0018875 8 

_. ___ ..... _._..,,-~"c_.... -~ .. ---' 



,-

:. 

... 2= 

New 'Unit 

The theoretical work on the general features of the ne'W unit 

has 1n the maln been ,fin1Dhedo A summarising report is being preparedo 

Mr~ Scaletter has treated the effects of gaps in a control curtain as 

necessitated 'b;y pipe connectionso He finds that in good approximaticn the 

percentage change in critical radiul will be, proportional to the per::,.er~ta.ge 

of gap opening with a factor of orderuntt;yu 

'!'he setup for turbulence studies (Saxon) has shown that photo,= 

graph. of bubbles introduced in the liquid give a satisfactory mean. of de­

termination of velocity fluctuationso M~asurements on flow through straight 

pipes are in progresse A large pump for driving a pile model il being in­

stalled. 

The arrangement for the measurement of photo-neutrons in P=9 

(Bernstein) has been completed and is rea~ to go~ An experimental de~ 

termination of the heat evolved in thorium under neutron bombardment (Borst) 

1s under waYo These measurements are being undertaken to obtain more ac­

curate values on the cooling reqUirements of the thorium rods in the n~w 

un! to The crt tical expel":hients on solutions of 25 in P-9 he:"e been !"o:,',.,i vely 

d1ecUB8ed~ and it 18 hoped that work on this falrlT extensive program vill 

start soon .. 
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General.P&s1cl Research' 

Sectlon I = (Snell) 

Measurements on critical amounts of enriched material contained 

in a soltd mock-up of hexafluoride have been made with assistance of a 

group from Site Y (Bakero New8on~ Kupferberg)oC~ltlcallty has actually 

been realized with mixtures with ~drogenou8 materlals o 

The c14 facto1'7 bas -been operated steadily¢ Considerable work 
. 14 

has been done on III "hardtl radlation apparently eml tted by the 0 <> The 

present evidence i8 strongly in- favor of the assumption that 1t is a 

gamma radiation of an ~nergy in the range of 30 to 70 tv emitted by the 

carbon itself and not by lmpuritieso 

The measurements on neut~on temperature In the pile by absorption 

.have been reeumedQ The method consilts in the measurement of activities 

in manganese flakes In the pile elther unshielded or shielded by boron 

c9ntalning Pyrex platesD The plates are calibrated wlth neutrons of known 

- energy .in 8 neutron spectrometero The average neutron energy at the een--

tel' of the pileo uncorreeted for the Maxwellian dlstrlbutiono has been 

found to be about 00070 ev (preliminary value)o in good agreement with 

the thermal maximum of 0~o67 ev observed with the neutron epeetrometerQ 

Work on photo-neutron yields trom various sources has been relumedo 

~ -... --""'.. ,""4; 
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Section II = ,Vetnbers) 

In addition to the continuing work on tbenew unlt~8everal other 

invest1gations bave. been initiated. 

In connection with the preparatIon of the fast oRel11atcra the 

space~time dlstrtbutlonof the neutron density due to ~ nb~orber of 

oBcUlating strength has been calculated., In ca8~i th~ Qscillat')x' 18 

si tuatea on the axis of a cylindrical pile<l the response can be o.(:!50r1bed 

. as a auperposl tion either of waves travelling· outward or of wav00i4:ravel-

.11nf( In, the direction of the cylinder me., 

Calcula tions have been made for water lattices vi th slightly en-

rlched material a8 leeds for unenrlehed lstUeelll"tt 8ypf!arS that work.. . . 

able piles could be obtained with comparatlvely.moderateemoUnts ofslight.l¥ . . 

e~;lchedmaterlal" 

An alternative method has been developed for calculation of thermal 

utilizatione in a cell geomet17" !he new method takes into accOWlt the 

aetualgeometry of the cell (aquare or hexagonal)fj and it 1~ h~P6d thnt 
, 

it mq' remove the discrepancy between observed thermal ut1l1zation. in 

va{~~'lattice8 and thoBe calculated by thG J/1gner ... Se1h eell :meth~d"" 

Section I.II= h'ollan) " 

Anew pile oscillator v1th200 c';'p" B" has been developed and 

will be installed 8hortl~" It 1aexpectedthat.the new instrument will 
I 

permit direct measurements of ko the age and m1graUonarea of the pile .. 

~
'A.-' 

.. v"",."-' ._ - f:l:"-;M#-
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A new reclprocatore which gives a 3-1' Bw1nCo hal been installed for 

tbe 1 Co po 8 0 oscillator» and 18 being testedo Vartous refinementle 

such as a s111chron12:e1" between the motlons of the absorber and the 

galvanometero a photo-electric ciralt' for measuring the average ampll-
/ 

tude of the galvanometer swing and the design of a selective 1 CQ po 80 

amplifier are in progressc 

!he crystal spectrometer bas been uaed to measure the, total cr088= 

lections of iridium for slow neutron8~ !he two.resonance levels below 

2 evo found previously by other observers o have been vertfledo The 

heights of the resonance peaks areDhowevero considerably greater than 

reported 80 faro This 18 probably due to the better resolving power in 

the new measurementso 

Absorption measurements have been made on short-lived gamma rays 

from fission in order to determine the fraction of thoae of high energyo 

A uranium ~ampl.& exposed in the pile for 105 minels brough$ out by the 

fast pneumatiC tube and.its ga.ma intensity with various absorbers 1s 
I. 

followed for twenty seconds" Evaluation of the runs made 18 in progress ... 
o . 

Other work concerned the 130 beta ~ spectrometere the pre~ara-
. . -

tion of Boft gamma rS¥ lources and the design of a cloud chamber and 

magnet for the determination of the energiee of capture ~ma raYlo 

Section IV - (Borst) 

The neutron Ipectrometer has been used for measurements of the 

fission cros8=8ectlon of 25 as a function of energyo !his experiment 
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11 _tl11 in progress o The apparatus for the separation of meaBurable 

quantltles ot ,135
& for use 1n ~he neutron apeetrometer& haa been com. 

pleted. 

The arrangement for mea8~ng photo-neutrons from flesion hal 

alrea47 been mentioned in connection with the new unito 

The fissionabilIty of slow neutrons of pae33• reported last month& 

18 subject to doubt since the sample m81 or ID81' not have been contaminated 
. ~1 

with u233
0 A new sample is being, tnvestlgated novo Also samples of Th I) 

DOwn a8 UTI) are being prepared fol" fissionability studieso The UT is ob ... 

tained b1 separation of Th from U in equilibrium with UTo The requirement. 

-12 ot U decontamination are very severe (factol" .10 )0 A special procesl has 

been developedD but satisfactory results are not yet availableQ 

, 
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" Physics Section I 

An Ho Sne110 Sec~lon Chiei 

total technical personnel (including supe"i sion)., 0 000<>.'" 11 (this period) 

Problem Percentage of Section 
Aalignment Manpower 
lumber Subject -StatuB Report Pero Next Per" 

PX1=7 
14 

C Production AcUve 30 30 
px6-4 Neutron Temperature in Pile Active 10 10 
PIS-l Gamma Ray Spectra Inactive 0 '0 
PX8=2 Photo-Neutron Sources Active 10 10 -
PIlO=2 Active 0 waiSt" Lattices 5 
PXlo...4 Be Ina.ctive \ 0 0 
PXl0=6 Fast Neutron Yields Inactive 0 0 
pn4=l Criticality of Vessels Active 30 20 
163~X39P Service fluX Measurements Active 5 10 
PX5-l4 Lattice Layer Inactive 0 0 
PX8 ... 4 Mean Gamma Energy per Beta Inactive 0 10 
P~15 Controls Active 10 10 

~ 

Total"ooooooo 100 100 
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, 14 
'11-7 = C 'roduction - (101'1'189 Meiners& SChuler) 

" 
The tactor,r ran steadily during the past month& and we have now 

about 27 me on hand" One mc was shipped out during the month" Analyses 

are being made on the gas emerging from the extraction train p and they 

8how about 17~ oxygeno zero 002 and zero combuatlblegaso Analyses for 

n1 t1'Ogen were not made" Oonsi-derable work bas been done on the lhard" 
14 

radlatlon emitted by 0 0 and conviction is growing that it 18 a real 

I,;aama radiation" of enerlD' in the range of 30 to 70 kV. Magnetic de:flec-

tlon experimente show that It 18 not hard beta rad1at10n" Two conaldera-

tiona lmpl;r strong17 that it does not originate in lmpurlt1es g vho(l) it 

1s hard to Bee how anything but carbon would carr;r through the drying and 

extraction train_of the factory and precipitate activity in the bartum 

btdroxlde bubbles; (2) samples of agea dlffering by four months give almost 

iden~lcal absorption curve. for the hard 'rad18t1ono and also ,;1ve about the 

Bame relattve strength of the hard radiation compared to the main beta rae 

di&t10no If an impurity ia Involvedv its half-life musto thereforvo be of 

the order of yearso The 'possibility of bremsetrahlen is being Inveetlgated~ 

~ut looks remote' in view of the low energy of the primary betaso 

The energy of the supposed gamma radlatlon~ as quoted above o vas 

measured by the absorption coefficient of the radiation in aluminum and 

copperg and the absorption in aluminum of the photoelectrons ejected from 

a thin foil of Ieado The results of these measurements are not very con"" 

sistent g but all indicate an energy of some tens of kllovolts o 
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.x6-~ - Weutron Temeerature In PIle - (Branch) 

l'hring thie mOllthabeorptlon measurements leadlng t.o the calcula­

'loa of the neutron temperature in the ClInton Pile have been'resumedo !he 

total croes-aection of the Prrex glass absorber. used has been measured in 

• lIO.ochromaticl) collimated beam of neutrons of known energy1l obtaIned 

with Lo Bo Borlt 9 s neutron epectrometero From prelimInary measurements of 

the transmIssion by these absorbers of neutronl near the center of the pile 

<at the terminus of the pn~atic tube conveyor)o the neutron temop.rature 

apgeare to be about 8200 A~ This corresponds to an energy of 00070 evo 

which Is 1n good agreement with the thermal maxlmum of 00 067 ev obsArved 

with the neutron spectrometerc Additional activations are. belng made to 

increase the statl8tlcalaecur~cyo 

SInce the total cross-section almost entirely consIsts of the 

1/v boron eross-seetlono the macroscopic croes-section of the Pyrex absorber 

was assumed to be 

a- .. a CODst" 
v = K/fi :" 

The crose-section of Prrex plates of thickness 6 was measured dIrectly 

by placing the Pyrex plates in a monoenergetIc neutron beam obtained with 

th" spectrometer" The transmissloft o 1/101> is related to the cross-section 

by 

III '- - ($",(' o .. , e 0 :: e· 
- 16/0 .. 

The KO tor the Pyrex plates used was measured tc be 0.,077 t:. 0 .. 002 (ev)!" 



... l()'" 

!'he details of tbe experlmentalprocefure vill be cteacribect in 

• tbrthcomln« final reportc Brlet170 the method conslatl ot expoeing 

. calibrated mangenese nakes with an.cl vi thout faces protected wt th ideutical 

PJ'rez plates of know l[, o. vi th precautions bel~ taken to eliminate ac ... 

tl .. tloD of the detectors b7neutronl incident on the edges rather than on 

the facel., Difference measurements are made with and without cadmium to 

eliminate the actlvlt~e8 induced by epl-cadmlum neutrons~ From AnI> the 

thermal activity induced in the flakes not covered with Pyrex~ and Ao the 

thermal activity in covered flakes o the most probable enercre k'l'e of the 

activating neutrons is computed from the relatloD 

S
co ... UK b/m .. 2 

AI Ao :.' e u d:u.-:: Ea<x 81m) .. , 
1fhere.~(K b !M)iS an Bn(x) function o (tabulated by Placzek in M'1'-l)!) in 

whieh n': 2 and x=X$/(kic rue relatlon 1s only an approximation and 18 

deri ved on t.he assUIIlptton that all the thermal neutrons have en effectS. va 

velocIty equal to the most probable velocity in a Maxwellian distribution..., 

It. more exact expression in which the neutrons are considered to have a 

Maxwellian velocltydletrlbutlon has been derived and will be numerically 
I 

l~tegrated to obtain neutron temperatures as more accurate data are taken~ 
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!be tranlmission of the absorbers in the pile t~ the few 

,"11111_1'7 measuremenh 1s l'Ough17 0 0 418" hom the r.la~10Jl glven 

a1Hmt 

1.1.1.0:: 12 ( ,,077/~)::. 0 .. 418 

{itT = 00266 

klJ.' = 0,,010 av 

IJ.' :. 820
0 
A 

pm ... 2 - Photo=1I'eutron Source. "" (Sternbergo :Barker) -
IJ.'he paraffin pile has been reODndltloned~ and work has started· 

on obtaining new and more accurate data on photo-neutron 71eldlo 

PX5:15 "" Turbulence Studies ... (Su:on) 

Measurement.s are being made upon a' set of phOtographs of bubbles 

1n 11~uld at reaming through a straight plpeo with a view to checking theory~ 

The photographiC technique 1s adequate!) but a better camera 18 11138ded" A 
I 

large pump has arrived for driving the proposed pile modelo 

, 

~14-1 - Orltlcalitl of Vessels - (Schradern :Barker~ S~el19 Abelsono 
1I'ewson~ ~erj) Kupferbergo Hoyt) 

Availability of a large amount of enriched mat~rlal has mede it 

possible to obtaIn actual critical measurements on a mock-up of h@xafluorlde~ 
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. . I 
This IIOc1Ii-up 18 a mi:rture of black oXide and tluoro-carbou 0110 contain-

ing abou.t the right amount ot nUOrlne~ The mixture I.. ccntalned in 1" 

cubea 0'1 aluminum foilo and ca:n be handled a8 "drT' materlalo Keasu.rement8· 

are being made on lattices conta1ning Tal'11ng amounts of built-in hydroge­

nous materlal~ oompletely pare.ffl~iampedo 
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Physics Jection II 

Ao M. .:einbet·g, Section Chief 

Total Technical Personnel (inc~uding supervision) QOOoo ••••• ooo 8 (this period) 

Pile Oscillator Theoq (Sch'1einler) 

The pile response cJ.used b;.1 an absorber \.hose str'eneth oscillates with 

frequency w /2 rf Cd!l be represented either as a super?osition of -JH.l.VeS which 

travel out from the absorber, or as a sUgerposi tion of standing ,laves, each 

corresponding to a different pile harmonic.. The travelling ,1i,iVe re?resenta-

tion is most appropriate at high oscillation frequen~yo If the pile is cy­

lindrical (r~dius R and height H), and the oscillator is on the axis at 

e :::; ro this representation can be written as 

.,Q 2 f k) J' n (r,t) ::fI\J
o 

(A9
l 

rjR n 
R2 ~ Ho (¥.L r ,t.t R) sin J:l!:.5.. ain.L 11 i!Q eiCAJ t 
2 f:l 10 (8'.L R).. H· H 

-= K 2dk 
Jo (;aOl JRj 

.lL 
2 ~ n=l 

JoV"on r/R) 

~ !.Pan) 

Pn (o(ni!,i!'o) 

oL n 

the unit of lerlgth being t.he migration length, the unit of time being the 

generation time, and ~ denoting "re..ll part of"" Herein J n is the . 
\ . n 

fractional change in neutron density, I k i.s the amplitude of the maximum 

k change caused by the absorber, F n (01.. n l! , : 0) is defined in cP-29CJ7, 

~onis the nth zero of Jo(x) , Ro(x,y) :: 10 (x) Ko (y) - I~ (y) Ko (x), and ' 

iwt e 

~J.2:: £211 2 
HZ 

"",,2 2 
"II _ 2.lt05 + 
IT Ii"=' 

~e uJ 2 + iw 6 + i i\ \, 
W + A 2 \. w + ~ 2-) 
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f3 beinr, the fraction of :lelayed neutrons and " their aver..lge period. The 

first form of J n is a superposition of ,laves travellinG r .... di;.J.lly out­
n 

,liard; the secon.:! fonn is a superposition of ,H,.ves tr..lvellinr:; in the t 

directionQ The ra.dial wave solution '.Jas developed because it is approprbte 

for calculdting the response to be expected in the proposed tlfast!l oscillutor 

e.·mcrir:1:...nts 0 

Enriched ., ~ter L,t tices ( Cash.;ell) 

CalculJ.ti.ons on critic:u sizes of onriched" ..... ter lattices as seeds for 

unenriched lattices are continuineo ilt a volume ratio of 2H20: 1 U, and 

with an infinite unenriched latti~e as a reflector, the critiCal amounts of 

enriched material in the seed are as follo_/s: 

25 concentr~tion 

0085% 
100% 

Cd tical mass 

7.1 T 
1.3T 

Power in reflector: Po .. ~er in seed 

202 
307 

The plutonium to po,ler production ratio is 1 0 09 hiGher in the 0.85% seed 

th<m in the 100% seed 0 

Thcr.mal utilization in hexagonal cell (Murray) 

The thermal utilization in a lattice is usually calculated for a 

circular cell and the result then applied to the actual square or he..c.agonal. 

cello The corrections to the thermal utilization introduced by devi~tions 

from circuli:lrity h~ve generAly been computei by the .iigner-3eitz methodo 

An alternative method is to consider the lattice points as sinl(s in a medium 

in which neutrons are produced, the neutron distribution is then the sum of 

effects due to all the sin:(s. By anplic . .::tion of Poisson's summation fonnula 
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this sum can be ma:ie to converge rapidly.. This scheme which in principle 

is more accurate than the Vl1ener-Seitz method is being applied to the water 

lattices in an effort to clear up the present disorepancy between calculated 

and observed thermal utilizationo 

Split Control Curtain (Scalettar) 

The control curtain in the enriched, pile will contain ~ gap through 

which inlet and outlet headers can goo To investigate the effect of this 
, 

gap the following problem was solved: a black curtain partly surrounds a 

cylindrical pile of fundamental Laplacian -,,;" 2, the angle subtended by 

the openin~ in the curtain beine 0(.0; to c..uculate the critical pUe size 

as a function of the angle of opening" The rigorous critical eC!uation is 

in the form of an infinite determinant.. In first aJ>pro.:x.i.mation explicit 

formulae for the increase in critic~ radius, ~ R, can be given for the 

following cases: 

(a) Small slit in 'curtain: 01.. ( <''' TI a 

4R 
Ro 

.. 1 
71 

0<.0 

2" 
(b) Small Cadmium Strip: So:: 2 11' - alo <..<. 211 

.4 R 
Ro 

::r 1 
~ 

Jo ( R 0) 

_U~ (Ro) 

, 
wtlere Un (R) = I n ~ R) - ~ I n ~ R) 

So 
2'ff 

• 1CQ ()r( Ii) 
'n rR-a1 

, 

)( = 011 'lNDI,)A J DIl and 01 are diffusion constants in reflector and 
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pUe, and t{ is the reciprocal diffusion length in the reflector.. These 

simple formulae show that the percentage Ch&lge in critical radius is 

proportional to the percentage of slit opening or strip size, the con-

stants of proportionality being of t~e order unit yo 

J 
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f~81c8 Section III 

Eo 00 Wollan o Section Chief 
II 

Total technical persolUlel (lnclu<1l.ng supervla1on)oooooooooo 10 (this period) . . 

Problem 
As 81gnment 
Number 

Px6=l 
PX10"'5 
PX10=S 
PXlO-16 

pnl-l 
PXlO=18 

Percentage of Section 
Manpower 

Subject Status Report Pero .ext Pero 

P1le Oscillator Active 24 24 
Energies of Delayed Neutrons Act1ve 10 0 
Crystal Speetrometer Active 20 22 
Characteristi.cs of Fission 
Products and Neutron Induced 
AcUvl ties Active 6 6 
Soft Gemma Sources Active 6 6 
Short Half=llfe Gamma 

. Energies Active 22 22 
Capture Gamma Energies Act.\ve 10 20 -- -

Total., 0 000'00 100 100 

\ 
J 
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Px6-l - Pile Oscillator - (Mosko Strongp Kochv Wollan) 

Work on the equipment for the ne~ 200 Co po 80 pile oscillator 1s 
. , 

nearing completion and· should bareedy for installation within two weekle 

."., 2 
It 18 expected tbat with this equipment values for lor and M may be ob-

i 

talnedo It tbe sensitivity can be made great enougne values for K may be 
, 

obtained tor exponential or less than critical pl1eso 

A new type reciprocator has been instelled for the 1 co po So pile 

oscillator9 It consists of a 3 foot diameter aluminum pulley-wheel mountec 

on a small washing machine. unit which rotates the pulley~wheel back and forth 

through an angle of approximately 180°0 .The boat containing various absorbc 

ers is drawn back and forth in the pile by means of a wire connected through 

a series ot pulleys in endle~8~belt faahiono Tests with the reciprocator . 

show the presence of a spurious signal wh1dB 1s not proportional to absorber 
o 

aizes and i8 approximately 90 out ot phase with the smaller signals due to 

ab8orberso Microphonic difficulties m&7 be the cause and a new detector ar-
. . 

rangement 1s being lnstalled with this in mind o A lubrication difficulty 

haa been encountered with the ball bearIng pulleY8 buried inSide the plleo , . 

0111e88 bearings are beIng tried for smoother operation of the reciprocator 

6yetemo Some d1~cusaion has been held concerning the deSign of a h1gh-

8electivity 1 co po 80 amplifier wh1ch would greatly improve the signal=io-

nolse ratIo of the electronic systemo A speclalphotoelectrlc synchronizing 

circult hAs been built whioh will hold the motion of the absorber 1n syn-

chronlsm with the motion of the galvanometero This will serve to keep the 



" 
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galvanometer aw1D«1ng at 1ta maximum Isteady=state amplltudeo A photo-electric 

circuit for mea8~ring the average amplitude of the galvanometer swing 18 

under constructlonc 

pno...5 - ICnergies of Delaled lIeutrons ... (Bu.rgYl> Willard) 

It. final report on thts problem 18 being preparedo 

PX10-8 ~ OqltalSpectrometer - (retereono Saw"er) 

OUr result8 on the total croSS-Bectton of iridium for 810v neutrons 

confirm those of Havensl) RaiDwater!> and wu. (Report .14-2224) and those of 

Sturm and Turkel (Report 01-3209) in showing two resonance levels in the 

region below 2 .. 0 ev" The heigbte of the peaks~ hoveverD are considerably 

greater than tbose previously reportedo OUr samples consisted of solutlon~ 

of IrC14 in D20 contained in quartz celle Ov5 em thloko Tbey were analyzed 

for iridium content b7 Mr",Paul Thomason of HI' .. Hwneua sectlon of the Chemistry 

Divi.sion" 

A comparison of the results of the different observers ie given in 

Table I .. ' The values attributed to Havenll) Rainwater and Wu are e1 ther tekeD 

from Report M=2224 (in the caee of the thermal value) or quoted b.r Sturm and 

Turkel In OF=3209o Those attributed to sturm and TUrkel were reported by 

Sturm at th~ Septembero '19450 ,information meeting held at Clinton Laboratorie8 q 

Our figures are as yet uncorrected for the reduction in peak values due to 

resolving powerc A final report 1s being preparedo 
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TABU I 

Bavenec Bainwater~ WU stUl"lDo Turkel Fe'terBon;) Sawyer 

Jl.Dergyo av °maxllbarne EnerlO'o ev Omu
D 
barns lilnergyll ev 0;. x 0 barns 

0?6t 480 00635 538 0062 2950 

1024 450 '1035 610 1,,27 1900 

00025 0:::.422 00025 0: 393 00 05 tJ:; 260 
\ 

F](10=16 ... Character! stice of, n 8810n Products 
end Beu.tron Induced Activities - (Po Wo L~v~ 

!he counterl of the 1800 beta-ray spectrometer have been completely 

rebuilt end all materials tbat might absorb alcohol vapor have been removedo 

Meanwhile!) en attempt vas made with the photographic spectrograph to photo-
, ' , 14 

graph the photoelectrons emitted by a gold radiator surrounding a C gamma 

ray sourceo 'l'he problem 18 atl11 one of obtaining a source of sufficient 

specific actlvlty~ 

.Xll-l - Soft Gamma Sources - (Po Wo Levy) 

!he preparation of one curle indium source of gammss t. still being 

Investigated" Inl Ual tests bave shown that the sped. fic actt vi ty obtainable 

from a 10 ~ solid piece of indium in a ressonable time Is too low by a factor 

of 5" Lead abeorption curves show a half ... thlcmess corresponding to 022 mev 
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and an indication of a harder gamma" of approximatel, ",5 mev 1) which is 

probably due to an lmpur1ty .. 

In addltloDn we have been asked to prepare eight more iridium· 

sources.. \'hese are to be two ee.eh Of ".50 .,250 0050 and 001 curies" The 

preparatlC1l ot tbese 18 well under wqo 

~Xl~18 - II 
wtllardo Burgy) 

Absorption methods were used to search for hard gammae from ~he 

fission products of 25Q The fast pneumatic tube in the X-pile was used to 

ezpose about 102 gmt of uranium for one and one-half minute pert ods and then 

to bring the eample out in about oJ BeC., The gamma radiation intend t7 wal 

observed w1 th a Geiger counter tube and recorded by photographing the inter­

polation l1,zhts on a 8.oa1e-of-'64 sealer with an oscilloscope ~e.mera recorder" 

The. decay of the sample was f~llowed for 20 aeconds after the sample was 

removed- from the pl1e~ 1 ron pla tel were used as abs,orber w1 th lead for 

ehleldingand collimation., A total of 241 decay runa were made over a range 

of absorber from 00 25" to '9000· of iron., Observation of the film has not been 

completed e and a compilation of energies and relative intensities will be 

f.iven in a later report" 

Dete:rminatl on of _erR' of Capture Gamma R&s "" (Kochf) :Bu.rgy I Willard) 

Helmholtz coile for a 6" cloud chamber and auxiliary parte have be~n 

designed and are under constructlon6 Prellm1narT tests on shielding and on 

the photograp~ of electron ;raeks are being made o 

~~ 
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Physic. Section IV 

LoBo Borstv Section Chief 
So Bernstein» Associate Section Chief 

fota.l technical personnel (including superviB1on)O.OOOOObOO 8 (thie :period) 

Problem Percentage of Section 
Aseignment Manpower 
Number SUbject Statue . Report Per Q Next Per" 

Z2Z2ClP<J+ 

pnO-7 Fissionability of 40-10 Inactive 0 0 
PXla-8 Neutron Diffraction Active 25 25 . 
pno-IO Deuterium Gamma Bay 

Spectrometer Inactive 0 15 
PXlo-14 Poleoning Coefficients Inactive 0 0 
P1I:10",15 Photoneutronsfrom Fission Active 35 35 
PX10-17 its.ionability studies Active 30 15 

Heat Evolution from Bombarded 
Thorium Active 10 10 

TotalooooQoOCOOOo --= 100 -100 

• 

~ 
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PX1~"" naston.bUI tl of 40-10 

Inactive 

:rno...! - leutron Dl.ff~act1on·... (Hasbrouck!) Osborne) 

The counting rateo using a fleston chamber having an.active 

surface 1" x 14" oriented at grazing incidence to the neutron beamo has 

been compared to the counting rate of a similar boron chamber at various 

energies with1n the Maxwellian maxi mum 0 Measurements have a180 been made by 
/ 

act~vatlng an indium foi1Q . These measurements are being continued at higher 

energies o and vill be reported at a future date o 

The apparatu8 for separating ~easurable quantities of le135 1s 

now eompleteo Dummy runs will be started shortlyo 

PXIO-10 = Deuterium Gamma Bay Spectrometer = 

50 work has been done on this experiment during thi. perlodo . We 

are watting for the arrival of an 011 diffusion pumpo 

PXlO-14 - POisoning Coefficient; 

Inactive 

PXlO=15 - P~toneutronB from llssion - (Bernstein!) Ulrichp Wolfe) 

The fast pneumatic tube in Bole 50 has been released for use in 

thte experlment~ The water tank and D20 sphere are tn place and connectedQ I 

The pneumatic tube assembly has been 88sembledo J1ss1on chambers and clr~ 

cuite are np.arll rea~o Equipment teste will be made during the coming 

week" 
.' . , , •. 'l2 _, _ """'::' ~. J 
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pnO=lZ GO Fissionability Studies.., (mal" noyd) 

.~ ~ 

In the last report Pa233 was reported to have a croBs-section of , . 

about 50 barnso !his resuit was obtained upon the as.wmptlon that litti. 

or no u233 contamination existed in the sampleQ To support this vlewe an 
~ 
estimated analysis was quoted o Further work b7 members of the Ohemistr,r 

Division haa shown that the condItions of the precipitation of Mn02 were not 

optlmum~ !he precipitatIon was carried out in one-half normal a~ld at room 

temperature~ Under these conditione a gelatlnoua precipitate 1s formed 

which ma7 carry signifIcant amounts of Uo The quoted croll8=section must p 

therefore!) be withdraw" 

A second sample'was prepared consisting of 1038 me of pa233
g The 

o precipitation. were carried out in three normal acid at 95 Co Under these 

condItions les8 than l~ ca~lng haa been observedu . An aliquot was meaaured 

for alpha emiulon", . The total alpha count for the whole sample was 110 alphas 

per minuter. This 1s equivalent to 5 x 10"" JAcot ~3' ~ or a lO~ contamination" . 

A considerable fraction of this alpha count Is undoubtedl7 due to Th232 re= 

matning after Beparation., J'ission track analYBis is being followed a8 a 

function of timeo Ba definite results can yet be quated o 

231 
Samples of Th 0 known a8 UT~ have been prepared by !h separation 

from U in equilibrium ~th UTo The requirements of chemical separation are 

extremely severe" Sinee U decontamination must be carrted autta a factor 

~ 
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of 10 . within a few hours o no satisfactory results are yet aval1ableo The 

chemical proce8s used i8 outlined belowg 

231 ' 234 
The UY (Th ) and UX,(Th ) are separated together from an ether 

solution of lR5 kg U02(503)4 by extracting into saturated NB4N03 solutiono 

The Th 18 carried from the extracting solu~lo~ with LaJ'3 0 then removed ,from 
" '+t++ Hi 

the La by Ce(I03)4preclpltatlono Reduction of the Ce to Ce, allow. 

the Th to be carried down with about 19 6 mg Th(IOJ)4 preclpitateo 1eav~ng the 

Ce behind Q The Th is mounted as Th(OB)4D giving about 005 mg of mounted 

material 0 Fbr the fissionability studyo advantage was taken of the dlfference 

In half-Uves (24 h for ur compared to 24 d tor UX,) to maxlmize the ~atio of 

ur to UX/o A prellmlnar,v removal of all Th isotopes was,made three days be­

fore the sample was extractedn allOwing the UY to grow to 088 of saturatlono 

compared to a small amount of UX,., 
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