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Problems connected with the n~ pile has continued to for.m a 

major part of the activities ot the division~ In the critical 

experiment. work on pure heavy water systems has been substantially 

completed. The agreement with theory is good and may still be 1m .. 

provud by retinement ot the calculation.~ The trends ot critical maBIe. 

and ot the temperature ooetficient with concentration of uranium agree 

wi th predictions ~. At preser.t a mock""Up of the aotually proposed hotero­

,geneoue pile i& being inve.tigated~ The critical mass turned out to be 

oonsiderably higher than expectedQ This may be due to various facto~.~ 

such a8 a blocking effect by the disposition of the hydrogen containi~ 

paraffin in a layer around the act! ve 'material!, change', in reflector act-

lvit,y and other ettectsa Further studies are in progres8o 

The charaoteristics of a variant ot the deaigng name.ly Wlgner f a lisht 

water core pUe,are now being studied by the theoretical· group" In thb 

pile the active pOltlonConsistingrof alloy p.Le.i.eUi 'wlth ordinary wat~U' ,",,",v.1--

ing che.nnels~ 18 concent~ated without any P.9 in,between~ but a heavy w.~er 

reflector 18 retainedo 

The productioY\ ,,4: photoneutrons in P"",9 from f'i'Be1on products has beeu 

further investigated., A new quite strong component with half Uf. 01' 

2~4.second. has been foundo A theory has been developed by thetheoretioal 

groupo which per.m1ts the evaluation of the <r ~ n) effect in a larg.p~l. 

fron the experiments with a amall volume of P~9o It ia now possible 

to prediot the neutron baokground from this etfect for the new unito 

Considerable work bas been done on the period monitorD and on 

an ion-ohamber design for control purpose8o Special attention bas been 

given to the background in the jon=chamber in order to develop an lnatrument 

over' a very large range ot variation in the neutron 1\1.'., .. , .. . ' 
.. ~ 

'''''''WRh-in -the· 
50, 31 !ind 320 Tr~nsJTlission 
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flux" 

The pile aimulator has boen oomp~t.eda.nd will be used in studying 

8~rvo control systems and the behavior of the pile under reaotivity 

fluctuations e 

A long range pile study 18 being set up under G. !Qungo At present 

a report i8 being prepared on request on the economic prospecte of atomic 

. power at the present time", 

A recheck on the lifetime ot C14 baa revealed 80me discrepanoie8 that 

make the previously acoepted value subject to doubt~ It aeems at pr88ent 

that tho lifetime 1, only 6000 years" In the field of diffraction the 

relative phases of the nuclear soattering by Ca and C have been inve8tlgat~d~ 

It haa been found by the oompari8on of the intensity of ditferent order 

reflectlons g that Ca and C mu't have the samethase~ 

The ahort lived leomer~ reported 1n the last raport p haa been definitely 

ir.dentitied a8 following the disintegration ot nflSl • It belongsp therefore 

to Ta18l • 

The pile oscillator technique haa been improved by replacing the 

galvanometer and synchronizer oirouits by an integrator oircuit similar to 

a oounting rate meter" The ease in ope,ration has oonsiderably improved ~ 

A method for assaying sample, with unknown uranium oontents or enrich­

ment has been developed9 using the delayed neutrons after irradiation in 

the pile~ &8 1ndicator o 

In the past period Dr., Chaunoey S'tarr from the Tennessee Eastman 

Company joined the Divisiono He will start to build up a group working 

on the physics of solid8o 
 



.. 
" .• 

.6 
\ 

... , 
.r.;V 

l. ,. 

". 

rt'C 

-4-

Physics Section I 

A. H. Snell.. Section Chief 

Total Technical Personnel (Including Supervision)~.o.............. 9 

Problem Man-montba or Effort 
Assignment 
Number ~bject Status Report Per. Next Per~ 

PX1 ... 7 014 Produ·:tion Active 2 Z 
PX6=4 Neutron Tt1mperature in Pile Ina.ctive 0 0 
pxe""l Gamma Ray Spectra Inactive 0 0 
Pl.8=2 Photoneutron Souroes Inactive 0 0 
163-X39P Service F},\lX Measurements Active 1/2 1/2 
PXS""" Gamma. Energy per Beta. Active 1 1 . 
PX5",22 Cri tical i'xperiments Active 3j- 3i 

Neutron Doce.y Active 2 2 

Total,,~.o. 9 9 
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PX1 ... 7 014 Production (Arnette# Borris) 

The faotory ran steadily dur1ne the past month, oxygen bein~ flooded 

into the 'box around the centrifugal pump in another attempt to see if an 

inward air leak h~s been the source of the inactive carbone There are 

reports that the precipitates have been less bulky .. but they have not yet 

been assayed. so we do not yet know if the specific activity is higher 

than usuaL 

A mistake was found in tho computation for the half=life as quoted 

last month" The now value is 6100 years. It is hard to reooncile this 

with the value of' 20»000 years found ":1y Langsdorf and Purbri-:k" especially 

inasmqch as work 'with photo~raphic plat.es by Goldhaber and by Floyd and 

Borst has indicated that ,!t.bout all of the Nl4 cross section. is taken care 

of by the (n~p) reaction; in spite of thh. we d'o not see anything wrong 

with our deterrnination~ . 

Determinations of the activity of the ~as stream in the factory before 

a.nd after passinG through the extraction trait",l18,Ye shown that less than 2% 

of the aotivity escapes entrapmento 

If the new value of the halr~life is correct, it would seem that we a.re 

collecting 014 from the fa.ctory with rather poo~ effioienoy - ~8Suming the, 

oorrectness of Scalettar'a estimate of the yield. This conclusion see~ to 

be supported by the records of the time required to make the two samples 

which were mas8=spec~roscopioally analysed, for with these samples we oan 

work in milligrams without involving the half-1H'e 0 The obvious measure= 

ment now is to check the old solution for 014 con-tanto 
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The improved standardization against UX which was used for the half· 

life determination has resulted in the realization that we have made m.ore 

014 than we thought. The assayed samples total 134 millicurieso 

Neutron Halt=lite (ShraderJ Saxon) 

The collimator 1s nearly completef and it is expected that the apparatus 

w1l1 be assembled at the pile in a tew days~ It should not take long to aee 

whether or not proton oounts are obtained~ and to examine their dependence 

on the presence of slaw neutrons and of accelerating voltage~ 

Gamma Energy per Beta ... (Barker) 

The new ionization chamber with polystyrene insulation oeema to be work·· 

ins weIll inasmuch as it gives intercalibrations of the' high resistors in. 

good agreement with those obtained from an external network¢ A preliminary 

curve was run on the C060 g&mm& rays tor orientation purposesQ 

Critical ~xperiments on Heterogeneous Reactor ~ (Branch~ Goodmang Scalettar9 
Slawson" Snell) 

The first paz·t of the experimentation is oonsidered complete" and is 

being written upo Meanwhiles the mock~up of the proposed heterogeneoua pile 

.. has fai led to go critical with 3500 g of U235 "This mock ... up, however tl is 

different in two rather ~lnor respects from the present design of the Teoh~ 

oleal Dlvisiono In the first place~ there is a little too much light hy~ 

drogon; in the second placet the li~ht hydrogen is probably untavo~ably 

distributed in an annulus 1 cmo thiok around the enriched uranium~ A foil 

measurement of the disadvantage factor., however" shows that the noutron 

density in the paraffin is only 18% hi~her in the paraffin than in the 

uranium solution~ These factors are currently being studied in an effort 

to see why so much 0235 1s required for oriticalityo 
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Physics Section II 

A. 11. Weinberg. Section Chief 

Total Technical Personnel (including supervision) ............. 0 ..... 12 

Dlt'fusion and Production of l1eutrons by Photon in 020 (Eo Greulin,g .. 
Po 0 .. Levy, fi .. C .. Schweinler and II.: Sood L) 

The neutron yield resulting from the ,photo-dlsiIltegratlon of 

deuterium in heavy water was caloulated using the followine simple 

appro:x:1nB 'tiona : 

(1) Ev.ory scattered photon of energy greater than 2 Uev surfers 

negligIble change in direction. Actually 4 4ev photons or1gi­

nating from a source placed at the center of a sphore of heavy 

water are Compton scatt~red by less than 300 if their result ing 

energy is above the ~ - n threshold .. 2 .. 2 .. Mev .. 

(2) The dIt'ferential cross section for soattering of photons of 

energy S' into the energy range between E and E + dE is inde­

pendent of the lower energy Eo 
-" ... 

0- (1::.- '..., f) J £ -;:} .- I J '\4> . N<'.. 
E' ,..-

, ' " Jt- LL.:Z.( h < £ :<.. ('} .. ,r~ ..... __ ..... 1:: 
(1) 

::.../ .J.. 
where ro • e.. / i"Y1:" I IVf:., .. electron density and E' & E ara 

the incident and soattered" 'if ray ener~;y in mc2 unit~" The 
. d J maximum deviation .from Equation (1) is 9,") which occurs £0'1." E • 

Eo • 8 and ~ • 4.30 

(3) The total CO"!'!lpton cross section as a fune t10n ot ~ ray energy 

E 1s approximately given by 

.l- I . 
a- (£) -= IT' /'-'0 ·IV e (/.~ 1;;;- r . J 'I 8) . (2) 

" 

Ii', 
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This approximation is good to within 2% in the energy range 
. 

~ 4.3 to 8 mc2
0 

\~ The inhomogeneous integro-differential equation describing 

..... .: 
I-

) 
.-J 

, ,. 
« 

the steady state can be solved exactly using the three above 

approxlma tions .., £: 

i) F ("-, €) -I-F(", Ii)' o-(£)= {;C' F(", r)o-(£:" E) r e p(t:J';,..&. "E:) (3) 

c 
Here F(r, E)dE 1s the number of' photons of energy E to E + dE that 

have sUftered at least one collision crossinG a spherical surface 

of radius I" outwardly .. 

The solution 01' Equation (3) obtained by Laplaoe transform 

methodBls: 

F(,,-. t) .. er(/t ... E)..( - c-( ?") /LA. Ff-"I; .>., -t(e)- o-(E}/" } (4) 

~ ,-to- +JI.) ,(0 . h 
Here F(a; b; x) - L.. "(-(b -)- ~) L-.:... is the confluent hyper-

1'1. :: () ..,.. ;,. r a. '.1. .1 

geometric series or the so-called modified K"IllDlner function.. The 

constant J... 1s determined by the· approximate ~quatlons (1) and (2) .. 

I - ,.:1. v t:: /1 (.-,) I 
.d-- :: .:J- (F -;, 1=) ~ F- . I '~;.--" 

, "'" "'" (5) 

The number of neutrons appearing per second inside a sphere 01' 

radius R per unit G ray source strength was obtained by adding to 
. . _O"(f. ) K 

the f1rst oollision yield .. C-Y . {£ )t!I--t( ~. .-)the number of neu-
(i 1ft .. a- .I::..

v
) / 

trons produced by second a~d higher oollisions .. 
IE /( . 

. f 0-: h (E) JF ("', £) ,,{..'v ,,1..1:.- (6) 

e I (" 

Dropping terms beyond the third in the series expression tor 

F [( I - -i ~ ;t. J - f-r( t;) - c- (t,-tJ) /1. _7 introduced an error ot less than 0 0 2~Q 
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The numerical results are s~~rizad in the following table: 

D20 Sphere Ueutron Yield Neutron Yield From 
Radius From 1st ColI .. 2nd and II16her ColI" 

25 cm .. 183% 9014~~ 

00 .336% . .. O78~ 

These zoeaults have been used by Preston and 13ernstein to , 

corre.et their observed photonautron yield in a tlphere of D20 to the 

yield in an infinite medium" 

Pile Poisoning by Xe and 8m (II. C" Schweinler and Po O. Levy) 

The e£fect of Xe and 3m upon the operation of a spherical pile 

hav~ng ko "" 1.61 .. L2 .. 67 C!l12 , and t "'85 cm? has been compute]. 

(The constants are those of the proposed high-flux pile)o In this 

calculation the pentral .flux was assumed to be 4 x 1014 , and the' 

depletion of 25. was' neglected. The poisoning of Xe and 3~ at equill-
r 

brium produces an average 0 keff/ko of -0045. or·thi$the Xe.and Sm . . 
contributions are -.037 and -.008 respectivelyo 

The h kefr/ko from Xe. and 8m poisoning has also been cOl.aputed 

tor several times after shut dov/n. Simple statistical woight theory 
I • 

was used in making these calculations, hence they are sliGhtly opt1-

mistic. The results are 

Time after shutdown 

6 kefr/ko 

o 

-.045 

20 

-.089 

40 

- .. 124 

80 min .. 

-.182 

The 8m contribution is practically constant at ~.008 over this snort 

time interval. 

The maximum amount of 3m which can grow in aftar shut down 
t"" 

would produce a . local b keff/ko of ... ,,036.. Since this is almost 

¢ 
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The increasing percentage difference as one goes to lower concen­

tration is an effect of t.he latt'ice structure and Vlill be partially 

eliminated when this correction is appliedo 

The contributions to the temperature ooefficient of the '1 -
effect and the Doppler effect are completely negligible in these 

lattices. The most ir.1portant ,contributions arise from the 'l/v law 

and the oxpansion coefficient of the DzO# tho former being greator 

at low concentrations and the two being equal at 10 gms./l!tero 

The calcula t ions are based on a bare pile the ory which has been 

shown to give results in good agreement with the more rigorous 

perturbation calculation. The change in reflector ef+ectiveness 

is taken into account. by considering the change in the pile 

Laplacian necessitated by a given change in reflector constants 

(on a.thernal theory). These considerations lead to the following 

expression for .~he temperature coefficient· of' 1'00 pile: - "\ 
~ .!: . .(l a... ,. ' . .,;. /« ... / :::<.. ) I 

t'J . 'i \ /' ,. /' /'~ , k' ( ,:..'" = . 1<:.._ :;.;.._.: __ --:-.. r . . T '. . /.. /J . 
'1 - - .....; ,'- ..:.....:. . ..J. 

.-- -I 1 . .,t, 1 ./'< r "', , (./.. 1"'/ /./ r..)/, J 
?; t " ' ) 

''"', l j • .. ··-7-- -to 
"L-i ) /' '1,:! 

/. . 
" 

/~ J 

/ ' 

\ ..... r 
-t', , off ') -> ", j' 

A = . ,~,t· 
K I.? f L K r J/.;t ,1, './ 
." r.:.. t ,.,. Ii ~ ,~. - I\.. ,. .. (: ~ ':. h t:..,.1: 
~l -' I 

;.. "~" .- .. --.,-~---~----~-~-;->--- /" 
,.,.,t..:. I, + ( I ,~, I:::., If:. c I,., A < 0 ), i It: C t-h j., l,r 

where ~is the a~erage expansion coefficient tor water in the range 

20 - 80oC# T is the average absolute temperature in this range. R 

is the pile radius (assumed spherical for ease of calculation). t 

the refleotor thicknoss# and all other constants are asususl (the. 

constant Ks occurring in Aref refers to the reflector,)o The calcu­

l~ted and experimental coefficIents. are given in the following table: 
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ex.actly the steady-state Xe loss .. the excess reactiv1ty built into 

~ the pile £or startine up after brief shutdo~~s will certainly pe 

enough to overcome the Srd poisoning .. 
'<II' 

J 

.. 
) , 

Anai~Sls of Critical Experiments on Enriched 1]235 - D20 Systems, 
11t. calettar> 

We compare below the theoretical with the experim.ental charact­

eristics or. the heterogeneous enriched U235 - D20 systems which have 

been under investigation as a preliminary to the construction of the 

new pila~ The experimental units consist of. U235 02 F2 solutions 1n 

Al tubes d~.stributed on a square lattice of varying spacing; t!-,A 

aa tive pa .... t of the lat tice is roughly cylindr-ical ir;t shape" is D20 

moderated" and is surrounded completely by D20 reflectors of various 

thickne8s~s6 The lattice structure induces only a few per Q8nt 

change !n the Laplacian at the .lov:est concentration and no correotioll 

. has as yet bEten applied to the results (quoted below) for this erfecto 

The theoretioal investigations' have been made on the ba"sis of a 

corrected two group theory which essentially assumes a Gaussian slow­

ing down for neutr?ns of .interraediate onel' gy .. 

The *?omparisQn of the experimental and theoretical oritical 

massel;) fc'r 1;he various concentrations inves't.ige.t~d is Biven 1n the 

.following· table: 

c (fi£~r) l'iIexp . (gms • ) . 

--. ----- 2" 9 1320-T 

502 930 

10,,4 869 

!.itheor. (gms. ) 

1140 

050 

830 

------------~----------~-----------------~ 
"" 
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c. (Lf::; ) 

2 .. 6 

502 

10.4 

. -12-

.~ axp (OC-
l ) 

-0.76 x 10-3 

-0,,674 

-0.669 

theor. (oc-
1

) 

-0 .. 738 x 10-3 

-00681 

-0.639 

The trend of decreasing temperature coefficient with increasing 

ooncentration is understandable on the basis of the fact that the 

ratio of fast to thermal flux increases. making the pile somewhat 

less sensitive to l/v law changes in the thermal cross-seotion .. 
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Physics Seotion III 

E. O~ Wol1an_ Seotion Chief 

s. DeBenedetti, Assooiate Seotion Chief 

Total 'teohnical Personnel (including sup9nisioll)oQ ... u ................. oo9 

Problem 
Afilsigr.n;ent 
Number ---
PX6~1 

, PXI0-& 
PXIO~lt; 

PXIO"'l~ 
PXIC=2~ 

Subject 

P"lle Osoillator , 
Neutron Dift.raction 
G~aracteristie8 of Fission Products 

.and Neutron Induced Activities 
Capture Gemme Energies 
Short Lived Isomers 
Ranges of Delayed Neutron Eml~ter~ 
Supervision and Report Writing 

Jien-Montha of Effort 
S~ R~port Per 0 Next Per i. 

Active 
Active 
Active 

Active 
Activ'9 
Aotive 
Active 

2 
.!. 
~ 

1 

l~ 
l~ 
It 
l' 

9 

1 
l 
1 

1 
It 
2 
1 

8 
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PXIO=8 Neutron Diffraction - E. 0 .. Wolls.n 

10 Diffraction by Powdered CaCg and th~R~letive Phase or 
Scattering from Calcium ~~d Carb~ 

There has been some disagreemen'-:; on the question of wbether 

c'irbon acatters neutrons with the same or !\ diffel'ent phase frOD that 

of savard other elements whi eh have been shown here nnd at the ArgonnE! 

t\) scutter with the seme phase" 

We have made measurements of the diffrfu:tion of neutron!!! by 

a numbe.· of crystals both &s singl.e cry5ta18 and in the powdered form. 

:~revious measurements made here of the diff::-action by Ca 0, ".gO. 

Na Cl andK Cl showed that Cap and Mg: scatter with the same phaseo 

An analysis of the intensity of reflection from even end odd order 

from Nc. C1. indicated that the two chlorine isotopes scatter with c'P=-

posl te phese ~ 

. To check the point about the relative phase of scattering 

from calcium end carbon. measurements heve be.::m mede of the d1ff'rac= 

. tion from various planes in powdered Ca C?~ Although the measurements 
~ 

h9.v~ r..ot yet been mede to hi. ~h statistical accuracy th~ eff.ect of a 

change of phese in sC8tterin~ ~y carbon is eo great that there cannot 

1a much doubt about the re8ults~ 

The following table gives the meaSl,u-ed relatlva intensities 

and ~he calculated intensities for the ct'.se of carben and calcium 

s{'oc:t'i';eri ne with the s~me end opposi te iJhf1~~., , 
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110 

200 
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TABLE 10 

Relative Intensities 
~r~e-a-s-u-r-e-d~-------------'-'~C~aTi-c-u~l-at~,e-d~------------

Same Phase ' Opposi te Phase 

3000 2300 2300 

6000 "6000 431 

2400 S120 230 

Undoubtedly, carbon scatters with the same phase 8S calcium~ 

.£1 c Measurements with Powdered Li R 

Preliminary measurements of the so&ttering of neutrons by 

powd~red 11 H have failed to give diffraotion effects. The back-

r,round ,6cetterine indicates that muoh of the hydrogen scattering must 

he il".130herent. 

p.:ap"'IlJ . Capture Gamma Rays - H. B. Willa~E.i.!.::.. Bur&l: 

Work with'the cloud chamber has baen delayed due to a break .. 

tio· ... 1!l in the, insulation of the windings in the :':elmholtz ooils. The 

insl~laticn has been repaired. Observrtions <'n e~pture gemma rtly 

en~rgias are beine resumed. 

f.IIO=22 Short-l.ived Isomer ~ S. De Bened&tt1 e,ud Ii'. 'Ko McGowan ---
Experiments with a semple of Hf (85% pure) proved that the' 

half' .. Uf'tt of 25 microseconds (orizine.lly found' 7n th Zr sources) fol-' 

1.0':vs -the disintegrat'ion of HfiSl• The metastable otl!l.te ie therefore . 
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an isomer of Ta181 • Absorption curves of immediate end delayed rays 

seem to proTe that all (or nearly all) the ;& rays from HtlS1 leed 

to the new metastable level. The ~rays from Hfl8l have an- end 

point ef about 0~6 Mev. The radiation frem the metastable state con-

slsts of electrons of abcut 0011 Mev ~nd of more penetrating rays. 

If the electrons of 0.11 Mev are K ccnversion electrons the excitation 

enerGY of t he metastable state should be 0.18 Mev. , The change 1n 

nuclear angular momemtum. involved in the disintegration of this meta-

stable 'state is probably 3 units. 

We plan to use'the ;4ray spectrograph to 

ately 181 the energies cf the radiations from Hf and 

study more aceuro 

frem Ta181: 

/! few more isotopes were investigated for delayed COincidences 

with ne~ative result. 

PXIO .. 16 Characteristics of Fission Product end 'Neutron Induced 
Activities - P. Wo leVI 

For mere accurate work on low energy t9 spectra and to make 
/ 

mere detailed analysis of continuous spectra it was desirable to re-

ducs the thickness of the counter windo,.- of the 1800 Beta-ray Spectro­

meter 0 The old wind<n:.r was 4 mg/cm2 and we are now trying to install 

a window of' approximately 1 gny'cm2o 

It was also found that hystel"!!:Ii s effeots l'1.troduced small 

nl;':lrturb$iions in the manner 1n which the magnetic field followed 

ohanges in the exciting current due to the necessity of ohanging 

some of the adj'..lstm.ents of the ,power supply in steps. A speoial 

switching device has been installed to enabl.e the exciting current to 

be ohanged in a conti nuoua manner Q 
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PX6-l The Clinton Pile Oscillator - C. Moek and J. Strcn~ 

A new naasuri~ technique has been developed for the pile 

oscillat()r. The arlnging e;alvanometer and synchroni zing circuits for 

keeping reoiprocator and e;alvanometer ~n step have been replaced by 

an integrator circuit of long time constant similar in prinoiple to 

the counting rate meter. By interupting the signal every other halt 

cycle and feeding the result into an RC drcm t a resultant charge 

is built up -on the ccndenser proportional to the site of the signal 

from the pile oscillator. This charging rate is read by means of a 

vacuum tube voltmeter of very low drain. Statistical noise~ being 

as orten negative as positive for a given half oycle; balances out 

giving acouraoy comparable with the resonance galvanometer methodo 

,Although no increase in the acouracy of measure~nts is -expected~ 

ccnsiderable ease in operation has been. e;ained. 

Scme attempt has been made to determine the factors which 

cause the "noise" in the pile oscillator signals cOming from the d.a ... 

tectlng che.. .. nber a It has been proved. that none of, this noise arises 

in the' amplifier itself.. This was proved ,by introduoing "fake cham-
. 

bers"'and "fake signals" into the circuit. One anomaly found in the 

experiments was that inoreasing the s1 ze and currents of' the chamber 

did not increase the sit;nal to noise ratioo ThuB f'ar no way is known 

of decreasing this pile nois8o 

Some attempts have been made to measure samples of Be but 

it has been found that the size of our carrier channel is too small 

to allow such measurem&nts with any degree of' acouraoy. As soon as 

possible the channel will be widened to eocomodate larger samples. 

Due to the high srlorlng down power of Be no absolute oross sections-

"" 
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can 1-e determined.., However p comparisons or difrerent samples of' De 

shou!d give the amount of impurity of one .M compared to another" 

4n. At·tempt to Correlate Fission Fregment~anHes w~ th Delayed Neutron 
... mJ.o,;ion ... S. CO nollan • D" Go Rose. end t... urgy . 

Prelimlna~y tests on the workinc of the 'rabbit' ~av. 

S~10Vtn some changes in 1 ts design to be n6~e~sery. These changes are 

b,:,i ng mad., at the present. Th~ rest ot th\~ aqulpment has been aa •• bled. 

In I)rdar'to increase the efficiency of' the neutron detection. 'BF3 

counters usinG enriched boron have been o1-tained. 

Early in our work on this problem~ we wished to determlno 

Gl.·e amount of U235 on a foil of unknown ('mr'i~hment.. It occurred to 

U3 to compare the. de layed neutron count frC'Jn tii e foil wit.h that 1"1"0111 

e. T.C:)ighed amount of uranium.. uterI> Dr" Ca 'Dto Goodman pointed out 

ti4:lt ,our method of 'weighing I u235 could be a ral'id method ot uraDiuiD 

orE' analysi S 0 He has procured for us 0 nUbtber of ore samples. wh1ch 

h:.ve been essayed. and which we shall usa GO prove our method. The 

m~thod consists simply of weighing 9. porHon of the ore. putting it 

i:i f. 'rabbit 9
• b/ombarding it in the pilEI; thell bringing; it out end 

c(:Iunting it· over a definite time lnt"r.raln A shular count' on a.. 

'JSE'ighed amount of ur.anium. bombarded for t.n.:. sente time with the pJ.le 

at the same power. would permit the propc:-tioc! of w'anium in the ore 

to be c:alculated. 
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Physics Section IV 

L. Ba Borst. Section Chief 

d , Sa Bernstein. Associate Section Chief 

Total Technical Personnel (including 8upervision)Q •• 0009$ ••• '. 9 

Problem 
Assignment Man-Monthe of Btfort 
Number Subject Status Refort .Per. Next Per. 

PXlO ... 8 Neutron Diffraction, Active 2 2 

PXIO-lO Deuterium Gamma Ray Spectrometer Inactive 0 0 

PX10=l5 Photo-neutrons from Fission 
" Products Active 3 3 

PX10-17 FissionabilityStudie8 Active 2 Z 

~-. PX4-5 Heat Bvolutlon from PaZ33 Active 1 0 

Plutonium ,Project Rec,ord Active 1 1 

9 8 

-" 

~. 

~ 
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PX10 ... ~ Ueutron Diffraction - (Dial, Hasbrouc~~ 

,~i,J~Gurements are now beine taken on the transmission of a sa.m.ple ot 

dy8r-~C8ium and a sample of yttrium in the rogion from 001 to 10 eqvn 

·~r.a t.est-runs on the collection ot a s8.rt?le of Xe for cross-sect! on 

&tu6y continua to give trouble '. A really SlJ.ccessful test run has not 

yet been achieved o 

PXIO-15 :fhotoneutrons from Fission Products plus P=9 
(Bernsteinp Preston. Slattery) 

Th.: !-hotl)neutron:" studies have been extended to include the region of 

periods less than 30 seconds. A period' of 2,,4 seconds half-life of' quite 

larg~ amplitude has been foundo This new activity in addition to ~hose 

m&r.tioned in the last monthly report (MonP~ll3) are included in tho follow-

ing tableo 

Photoneutron Perioda &: Yields 

'i' 
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The first oolumn gives the half-lifeo The second colUJllll eives the 

saturated photoneutron aotivity as a fraotion of the saturated total ~= 

l~yed neutron activity. The results given in the Table are for-an in~ 

finite amount of P-9. 'they were obtained from the data for the 16 inch 

radius sphere on the assumption that a single Comption collision scatters 

the photon below the £r-n thresholdo 

The results shown in the Table may .be increased further to take aocount 

of two effects: 

(1) The{)-~ contribution of Compton soattered photons which stay ab~ve 

the 15"'n threshold after one or more collis ions - Yr. Soodak and JAr. Greuling 

are calculating the magnitude of this correctiono 

(2) Absorption of neutrons in the P-9. Although this correction is 

a small one if the P",9 is really 9907% pure .. we plan to measure during the 

cominr, month the number. of neutrons aotually capture by the sphere of P-9o 

PXIO-l1 Fissionability Studies (Oshorne, Schofield) 

A sample of UX, has been received from Nrc Jb Halperin of the Chemistry 
. . ,~ 

Division for the study of fission cr08s~section by the photographio/methodQ 

Exposures of the sample against a photographic pl~te have been made in a 

Blow neutron flux and also to fission spectrum neutronso The platos have 

not yet been examined for numbers of fission trackso 

A sample of thorium has also been exposed in the ti88ion .pectrum 

neutron 8ource o 

Dr~ ~Rae ot 1-25 has sent over several samples wnich have been exposed 

to s low neutrons. The purpose ot these exposures is to develop a method of 

measuring enrichments usin~ the f1ssionphotographicfllm teOhnlqueo 
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Work is progressing on the JlIASS speotrometer program as 

outlined last montho The shop-work on the ion source furnace 

is scheduled to be completed within two weekso 

PX4-5 Heat Evolution from Pa233 (Ulrich) 

This work has been interrupted by tho departure of Mr. Ulricho 
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,Physi C8 Section V 

( 

Ho l~wsonR Section Chief 

Tot-al TE'-chnical Persor,net (inoluding supervision)"Ooooeooooo,,,.<>oo6 

Pile Fow-ar Con trol - 11, A. S1re.us .. - . 
'Ih3 pile ldmulatCir cirelli t haa bean cC';:}pJe 'cad 4Lnd preliminary 

t'o:sts alloY,' that j.n mClst respects it behaves qualitatively l~ke a 

ro::.l pila.. 'rhe chief' point of difference :b tb) lack of stability 

over a rong rhnge of neutron intensity" An act~l pile will run 

stf'ta~i1Jr at Il neutron flux 10
10 

times the source, while the simulator 

has '1 rarJ&3 of (·nly 104 " At the present time, the voltag3 which eimu-

l~:~;..;sl;h~1 spontf.tl80US neutrons is disturbed by lloiilieJ to such an extent 

th~u tbo range J,s restricted to 102 in start-up problem8 where the 

re:::io 1')1' cpontlJl80U8 to total neutronS is impor-'-:aut.. HowevGr, for 

ot.r,;~· pro-clemr. it seems satisfactory.. A mock 881"'''"0 ",ystem to control 

tho') S;'r:1UletO/' is being designed ,and should b$ ready for the shop loon. 

'rhiR s:y.,,{;err; will be disturbed by mock bubblea tc· uetdrmine the maximum 

fll10·;';UA.tir.>n whil,h may occur in k without ma!dng; the pile unccntrolledo 

El.!;,;tf'o:.'t!?=-pesiA~_ - W .. 11 .. Jcrdan and Po R!..E..'!.l1. 

':~ill$ design fmel layout of a fast linear 8lIl'pUrisl" and pulse height 

telo(':~or ha-vs besn ocmpleted" The high fre<!lK1uOY response of t he am'" 

pUfie,' can be adj\tsted by'means of a three pj3it!on switch to give 
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rise times of approximately 0.1. 1 and 10 m1croseconds~ A ganced 

switch will vary the I'clipping time" of a differentiat1nz circuit to. 

match,the rise timeo The gain 1s stabaliled by inverse feedback. 

Considerable experimenting was dene to achieve a sntisfactor1 

pulse height selector (P.ffS). The resulting Circuit is easily triggered 

by 1/4 paec pulses. .. vorka well with long pulses and hi~ duty cycle. 

It wi 11 measure pulses from about 1 volt up to 100. velts. the full out ... 

put of the amplifier. It recovers in 0.15 /-,secg even when, set to 

count ver,y small pulses in the presence of large pulses. The accuraoy 

cf the measurement ,?f pulse heifSht varies from 1/4 volt for the lowest 

pulses to 1 volt for the hlr,hest p'llseso' 

The amplifier end PHS ere each built on a well shielded aubchB8sis 

and bolted to a lerger chassis containing the power supply. Since the 

two units are mounted adjacent to each other, the speed of response 

is not impaired by the use cf lOllg cozmecting cables and 'associated 

capacity.. The PHS is designed to give a four volt pulse, 003 )I'seo 

long, ,into a terminated line for workillg into a fast scaler .. 

Pile Instrumentation - F. Co Jrmistead 

Layout end assembly hes been completed on the '"d log n" circuit. 

This is en amplifier designed to convert the neutron flux si&nal tram 

the pile ion chamber into an output proportional to the time deriva­

• tive of the lagari thm of the flU%4 Testing of the ciroui t as first 

assembled indicated the need for oertain changes. principally a ~la.e 

shifting devioe.. These changes have been made and the circuit 18 

ready for further test .. 

&tudy of ion ohamber desi~n has been continuing.. It is desirab ll!t 

tc increase the ion current to neutron flux ratio and also to maintain 
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the 10" .. ·eot possible I and y activation of the chamber itself" Some 

increas·';1 .in the neutron sensitivity oan be 9chl(,ved by use of boron 

enr~ -::hed in a10 and also it is hoped by experimc!lting with coating 

P:::"OC-""dWEioo Chomber activation seems to b~ due mainly to the 110 

minutl argon activity (0-... 1.,24), the 2059 hot''r m&.nganese aotivity 

(0'. 1105) in the steel, and the 5~3 year cobalt activity (c::- 22 ~5) 

ill l.~lC 'i1.:overc It' is proposed that an expe\"'im~nts.l chamber b9 filled 

with lu,trogen instead of argon. made of 10'",' nw.nge.nese steel., Other 

po~~;j ble :i.mprovements may result from th(;t UEi~ of a c,admiuM ;a&sk over 

the 'i\1)V ar ~ and lead tin solder instead oft: he d 141e1" ano. flopper r:olders 0 

N~. troger, is bel nr; tried at the present in 8 standard G. Eo di fferentlal 

Cnf.l.IllClitr but no reBul ts ere ready nowe 

Calc~lation with the photoneutron date of B~rnstein and Preston 

shows ~(U'l~; the gemma actlvi ty of the new (h~tGt"ogeneous) pi 10 ~ 11 

meintain the neutron flux in the pile at a sufficiently high lavel 

arter shutdown SO that even after 48 hours the flux wi 11 heve dropped 

tf'l '!lC bss than about 5 x 10"'6 of the o~reting J.'lux. Since we are 

'faced ",;ith the problem of keepinG sic;ht of t;he pUe flu.x at all times 

wheh \1f.' nah to start up rapidly, this lower ::"imit of neutron flux 

must' he kn~ end D;lust be readily detectablecThe neutron ion chamber 

muet b~ ~apable of detecting neutron flux~8 over a. range of 2 ;", 105 

witro1x;; having its lower limit readings Ina.de lJ!lcartain by the beta and 
, 

gUllrl:t iom zation due to the chamber· i heir • This requ',rement is re8-

ponsib lea ror t he attention given to suppresRing chf.',mber activation 

(n86 preYi ous p~ragre.ph). Actual tests were r.un on 'che Go Eo dlrfer<~ 

e~ti3i ion chamber in the X pile. With the pile shut down and with 

th~ eh&'l'(tber comple~y removed frcm the ecr:.cret\3 8h18 ld, it was deter-

Ri~ad 45 minutes after shutdown that the tluctuaticns in the io~zaticn 
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were,small enough that the aotual expectable range between ion current 

at pile cf'~rftinG level and ion current fJ.llc't;uatil.'ilS' at sh:lbd<NID. is 

(3 =" ",Of', TIli s f actor of 4 over the required range is ccnsidered not 

ample, Ol.:t· possibly setisfactoryo Further cflta will 'Je taken on the 

rate ::>f Ijecay c:f the background of':: he chamber. v .An inc'!"ease of l'Snee 

('If' a .. !llllCil as a factor of 10 may be f(lund af~e:" the urgon a nd manganese 

t · 'to Be :-"" :rJ .• l.:.:~ hEt.ve decayed!) 
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