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Phyaioa Section I 

AQ Bo Snell~ Seotion ChieE 

-Total toohP.ical personnel (iAOluding supervi8ion)40ouO~eooQ~ooC~Q' 9 

/ 

Probllf)1B 
A.IilB'1g~n;c lbm"'iUoutha oE Sf'Cort 
NWDbf'~ Subje<:! Status ReEort Perc Next Per~ 

PX1~7 
14 

C Produotion Active 2. 2 
PXS"",~ NeutrQn Temperature in Pile Inao'tive 0 0 
PX8,.,.,1 Gamma Ray Spectra Inactive 0 0 
P1.6r",8 Photoneutron Sources Inaotive 0 0 
163-XS9P S~rvice Flux Measurements Active 1/2 1/2 
pI,a0:4 Ge.mm.a Energy per Beta Active 1 1 
P.x.5c~22 Critical Experiments Active 3~ 3-! 

!reutron Decay ActiVe 2 2. 

'I. , '1'ota 1 ~ " " " "" , 9 9 
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leutron Half .. Lite ... (Sbraders Saxon) 

~ collimator lor produci.ng the neutron beam was completed and in.., 

stalled in tho north end ot hole 11 during tlie past month., Flux d.eterminations 

are nOli being made.. A second multiplier be been made and tested af'ter the 

first one became photosensitive and lost in overall mult1plicat1ono Comparison 

has been made between pulaes produced by 4600 yolt protoJUI arid by gaauaa rays trom 

II. radium Bource", Tho average proton pulse is roughly tive timfls as large as fa 

. 
gamma ray pulse". Considerable time during the pa3t IlOllth has been spent ill the 

troub,le shooting of vaouum systems and eleotronic equipment.. Complete assembly 

ot all equipment 1s expeoted within the next week~ 

PIle? = 014 Produotiou.= (Borrl.~ Arnotte) 

The faotory has been down some two welas this month for repairs 

and alterationa~ Work on the half~life ia also progressinge and a tinal report 

should be readyp perhaps by SeptemberQ 

i'X5=22 "" Critical Experiments"" (Branoha ao.dman" Scalettu6 Sla1l'8onll Snell) 

Subsequent to the experimental determination ot tho di.advantage 

racto~ reported last'monthe Scalettar made a theoretical calculltion which in-

dicated a value of 67%0 Repeat measurements established that the gold roil~ 

which vaa contained in a luoite holder that dipped into the uranyl tlu9ride 80~ 

lution~ had become contaminated with 8hort~lived fission productso Upon delaying 

the counting of these toila until the pure 2 0 6 day gold halt~lit. was present& a 
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clis::.:.dvantag~ i'e..otor' ot 45% was obtainedu 'rh.s outer f.oil nus cut into severa.l 

artilula:!' stripF.> in order to determine the radial distribution within the 1 em 

a:m::.ultw" 
- . ._235 
1~ spech.l tuel tube oontaining 94 gma of. U" diesolved in light water 

" - 235 
~D.n tested in plA.oe ot one ot the regular tubUI9 in which th.e t1 was dissolved 

in n.Elavy ",ato!"o No de.tectable difference betwell)n these twc aesembliea was ::;0"'" 

s('ll"ved with t:he piUto at oritioaL Accordlnglyv arraogel'A6D.ts were made with the 

(!h.o;nistry Division to remove the D20 by dbtH,latlon £roM all fuel tubes and re'" 

d.iosolvEl t!1.1J 1.:!I'anyl fluoride in ~O<' Arter /!lome minor difficulties with deoom= 

po~i.·(;ion ct 't.."tl) uranyl fluoride v this exohene;c haa b'~'u'm completed. The light .. 

w.ator IfH:,l .. ·tions are contained in glyptalccoated a.lum1ntO."'!. tubes 2" ood" x 1=1/8" 

i..;('~" 'l'h.s height of the solution is 100 em" i'hersealuminum 'tubes torm. the central 

'!H~v-i;ion of: .'!."u$l tube &8somblie8 in which tho outer tube i8 3" oedo x 2.,.7/0" Lclo 

Ill. 'f.ha o;(p&riments nJn' in progress·JO the 1 em annuhUil between -t.hese tubes will b$ 

i'i1J.ed succ"!!$eiv~ly with alr~ aluminum'strips and ;)20.. Preliminary ;'08ul ts in= 

dic~te a c~itical mass of about 3100 gms when the annuli contain air", ~1th the 

:;·e·;.;;t.or c:)vered bya thin coat of thermal 1:!lsulation as Qt"ransed. in tl:'~e previous 

. $J\.,~:::riments" :.tn order to more closely ~im.ub.tG th~ pr.·OPOR94 heterogeneous pile", 

Wcil:oeE'g sug&ested that the thermal insulation be removed trom the reactor and 

a ~~aphit8 rF.tlector mounted around the peripheryo The in3tallation of thi~ 

reflectcZ" i'~I,;l'.~.oed the critical mass by approximately 2.00 Ph i",80 to about 

zg.CG· gmt'! 0 
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Physics Section II 

A" Y. Wetnberg~ Section Chief 

Total Technical Personnel (1ncluding supervla.ion) ••• "." ... " 10 

Age ot: Fission Neutrons in H2° - Al !.Iixtures -(N. Dismuke, 
n .. Arnette, P .. Levy and Bo sooaakJ 

The thermal age of tission neutrons (iC) in various H20 -

....AI mixtures has been calculated. The. age for each energy was 

obtained from. the formula given in CP-1251 for the second momen" 

of the slowing down range on the assumption that ·Al has infinite 

atomic weight. The ages are therefore somewhat too large since 

the Al actually bas some moderatlngpower. 

Cross sections used were taken from the curves of H. H. 

Goldsmtth and H. \1. !baer .. WC-HHG-7. In calculating C the 

thermal t:ission spectrum from LA-84 was used. 

The t:ollowing table shoW's the thermal ages obtained for 

tln"ae volume ratios of Al to H20: 

(see following page) 

\ 
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-1:" (E •• 005 ev) in CDl2 
, 

Energy (mev) V-~ VAl = 0 ~.l - -0 
E V~O V B20 

1 x 10-7 .24 .52 489 

1 x 10-6 .99 2.03 3.,44 

]. x 10-5 1.90 3.95 6 .. 40 

1. x 10-4 2.69 5.91 9.63 

1-x 10 -3 3.53 7 .. 68 12.92 

1 x 10-2 4.61 10.01 16.43 

1 x 10-1 6.64 13.41 21.78 

1 14.42 26.47 40 .. 03 

6 91 .. 46 128 .. 96 170.13 

1: 30.00 47.53 67.57 

The observed age in pure IIgO 1s about 33 cm2 • 

T~mperatl..lioe Coefficient ot Plutonj,um PIles - (E. Greuling) 

A therma1-neutron pile made of a mixture of Plutonium and 

moderator having a-l/v absorption cross section, under certain \ 

conditions, bas a positive temperature coeffioient. The plutoni-

um resonance at 0.3 ev is sufficiently broad to cause the tission 

rate and the 49 absorption rate ot neutrons in an approximately 

J~lBx\"1ellian distribution to increase with the temperature ot the 

neutrons ... 
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l"o.e essf.;ntj.al condition for a possibly dp.nge::-ous tenperature 

coef'fic.ient is t.hat the thermal utilization be small c 

~-:'le .:.. .. ollolldng temperature coefficients YlSre ce.lculatect for 

a. spherical homogeneous 49 graphite pile of radius n tn meters: 

k f R ( ~kerf 
) ""oDe temperat~~e increas~ 

k 
per-..i... ; 

1.,CC- .505 CO + 048% 

1~!' 1~}3 e5{St; 5 + ,,40% 
I 

j .. ,2t'.:~3 Q722 1-2/3 + "O5~ 

.1 .. ' .,89:"1 ]. ... 0151£ 
\) 

tlombil1sd with the fact tha tab keff/k of only O~32:1o is re­

q:u.i?r.::l. to over' :,,:,un the delayed neutrons .from ph1..tOIJium fission,. 

i·t ls elea::- that a 49-graphite pile with a theX'Y.aaJ. ut11izat'lon less 

thun :;.'~Oe5'7 vr.'lll be on the prompt neut;f.'on chain ai'GE;J:" a tb1'J1pera­

tm"'e :~.ncrease (~f' less than loDe .. 

The. BI.ockirL,Q'; Effect (R" Scalettar) 
---.~., ... ~$.----"'---

1.]U the f~.r·Bt critical experiments designed \;0 dstermil.le th6 

requ1.:;:'ed. ~~5 msJ:l3 of the Huffman lattice 11 the light. "liFJ.ter cooling 

ViSS ;:;':~l!lUl&.t,)d b:;r paraf'fin cylinders surroun.ding ~::he 205-D2 0 fuel 
. . '. \ 

tub",;.;;., It W2'3 found that the pl1$ did not go criti,cal ey-en 1I'11th 

well ',:<\'9r 3300 QUs" of' 25" much more than the eX!=,"'Icted value ~ Tba 

pri;tJ.a:.~":1- 1"a&'800 for this has novi been traced do ... m to the so-ca11Hd 
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blocking ef.fect of the paraffin 1.e. the paraffIn sbell is 

several thermal soattering mean tree paths thiok (due to tho higp 

hydrogen thermal scattering cross-seotlon) and thermal neutrons 
, , 

.entering the paraffIn from the rest ot the lattice diffuse out 

more SlOJll.,- (small dittusioh oons,tant) ra1s1r1s the neutron dens it,. 

over that which would preva1l in a homogeneous mixture. Tbe re­

sulting increased absorption in the ~rart1n decreases the eftective 

multiplieat'ion co,nstant ot the pile and increases the critical mass .. 

A theoretioal estimate 01' this etfect bas been made and it 

has been found that the average neutron density in the parat.tln 

is 57% higher than in the fuel tube" Since the ratio 01' the ab­

sorption cross sections 01' paraffin'and ruel is 28~. the blocking 

effect increases the ratio effectively to 47~. The'resultant 

reduction in koo bas ,been estlmat&d to be suffioient. to acoount 

tor the hign observed critioal mass. An experimental determination 

01' the relative neutron dansit,ies in paraffin and tuel was made 

(G .... IiI. Branch) by foil measurements and the value obtained for the 

ratio was ...vl .. 45.. Considering ,both the experimental and the theo­

l"e tieal dlt.fleulties in the way 01' an accura~e determination we 

believe the agreement to be reasonabl., goodo 

L:leasurements ha ve nOVI been begun in VI hioh the 25 compound 

is actually dissolved in ll~t water to s~ulate the oooling)and 

the first results indicate oritical masses only slightly higher 

than theoretically expected. 
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Carbon 14 ProduotiQn M (R. Scalettar) . ~ 

An estimate of the expected yield ot Carbon 14 trom the 

6500 oan8(790 kg) of Ca(NOS)g situated on tbe ~adlal per1Pbe~1 
I 

of the aotive lattice o~ the Xe-sraPhlte pile has been made. 

The average neutron flux at the ca~bon 14 positIon has been oal­

culated to. be 

nv • 4.7 x 10' P 

where P is the ~o~er in kilowatts. Using an absorption cross 

section of 1.7 barns fo~ the N14(n pl' 014 reaotion we find Oc92 

mg .. of 0 14 produoed per megawatt day. Adopting the l~orris val~ 

for the ha.lf life of 014 (6100 Fa.) we ba ve then ;) to84ml11iourles 

per megswatt."dayo ConsiderIng the average powaI' at whioh the pile 

operat~;'wEf-:-'~et for the annual produotion or 014 4.4 ouries. This 

1s in good agree~ent'w1th an extraotion already made by Tompkins 

and Anthony. (3ee memo Cohn ~ KO'enig)" and thus const.itutes an 

independent approximate check of the Norris half-life. The above 

estimate is to be used as the basis for the price d~termination of 

C14 .. 

ShielCiipg Studie~ (Fo H" Llurray), 

" The neutron energy as a £unction of penetration distance has 

been calculated for a beam of neutrons impinging on asemi-inflnite 

slab.. The formulae used were derived by an analysis of successive 

collisions. The results will be of some use in connection with 

shielding against fast neutrons. 

" 

" 
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studies are also in progress £or the purpose of estlmat~ng 

the inelastic soattering bY' Ducl"e! tor which experImental data is 

not available .. . 
Calculation ot bketf/k for a PIle with non-Uniform DepletIon -

• (H ~-C ., -S--enVieIiiIer) r 

In the high neutron fluxes contemplated for the new pile, 

the depletion of 25 produces relative1y large dbanges in reactivity 

after several days of operationo Since the greatest change occurs 

in the region of largest statistical weight. tirst-order perturba­

tion calculations are not valido Therefore n variational method 

has been used .. ,the pile equatIon \i
2 if + B~:" 0' being written 

in the form ,:,::J [(\7~})2 - B~'~l d"!'"' - 0 .. with. ~} .. 
1 1. Ll "' / 2 2 (~ +" a -~)lls and B • (k + ;, kett - 1) (L t + L s 

L 1" L s 

L2f L2s 1-1 1 )0, (Here "L2t_ Ls ' 1.11 ' Ds" k and ~ kett are re­

spectively the age. thermal diffusion length (space-variable), 

laplacian of the neutron density at ttme t • o. thermal neutron 

density. 100a1 multiplication oonstant. and uniform change in k 

needed to keep the p1.1e critical) ... 

Calculations have been made for a spherical pile ot k • 104 

and 106 originally, on the assumption that the numerical density 
25 sin ",;'r 

o~ 25 at any point r isN2S • No exp - .022 T z=- with T 
11' r --R 

the time in days and R the radius ot the pile. (This corresponds 

to a central ~lux ot 4 x 1014 om-2 seo-~o) The results are given 

in the accompanying tableo 
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T (days) 1 10 20 

,;; ke.r:r/k for ko .. 1.4 .86 900 19.2· 

.~ kef.f/k for ko - 106 /lao 8 .. 4 17.8 

A report giving the details of this oa1cu1ation is being 

prepared 0 

~ 

,/ 

~ 

~ 



..,.12= 

Physics Section III 

E. 00 'V'iollan. SeGtlon Chief 
S.. De. Benedet tl. .Assooiate Section Ch1ef 

Total technical personnel (including sup8n'iaion) ••••••••••••••••••••• ti~ 

Problem 
. Assignment 

Number 

PX6=1 
PXIO-8 
PXIO .. 16 

PX10-19 
PXIO",,22 

Subject 

Pi 1e Osci llat or 
Weutron Di ftracti on 
Characteristics of Fission Products 
and Neutron Induced Activities 
Capture Gamma Energies 
Short Lived Isomers 
Ranges of Delayed Neutron Emitters 
Studies of Prompt Fission Neutron 
Emission 
Supervision and Report Writing 

Man-Montha of Effort 
status ReEort Per. Next Per. 

Active 1 1. 
W 

/lotlve }- 1 
Active 1 1 

.Aoti~ ~l Ii 
Aotive 1 
Active 1 I!. 
Aotive 1 ' l~ 
Active 1 1 

'l'otal ••• .,o at 9 

\. 
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PXIO=22 Searoh for Short Isomeric lives (De Benedetti, MoGowan) 
u 

A special cell was built tD investigate the existenoe of 4 short 

, isomerio state in C8133 (spin 1/2) using a souree of Xe13$, negative result. 

Also negative results were obtained with sources ot supposedly 

Sn123 (assignment uncertain. clas8 D) which should decay to Sb123 (apln 7/2) 

and sources of DylG5 deoaying with Rol65 (reported in aomepapers as having 

spin 7/2). Sources of Cr35 similarly showed no etfect .. 

The following sources of odd-odd isotopes were used to investigate 

whether short 11 ved isomer. could be observed in their even-even daughter s' 

Mg5G .. CoGO .. CuEi4 , Ga'12 D Aa76 .. Br82 .. RbS6 .. y90, Sb·122, Sb124 .. c.l34 .. la140.f 

Pr142, To162, Au198 , 8i210
o No d.l~ed ooinoidences were Observed. 

The delayed coinoidences prev10usly reported for very short de"" 

lays with souroes of wIS7 were confl~ede Their origin 18 still dubious. 

It was deoided to study whether a tube ~rking on the principle 

of the eleotron multiplier could be used for the investigation of lives 

shorter than IO~6 8eoo 

Meohanism of Emission of Prompt Fission Weutro.D;8 (De Benedetti D Francis g Preston) 

As an extension ot R. R.Wileon's work on the directional properties 

of fission neutrons (IA-SS8) we are planning an ex.periment to study the 

mechanism of emission of prompt fission neutrons by means of ooinoidences 

between the tissi on fragments going in e. certain direction and the neutrons 

emitted in the same directiono The slze of the fission pulses oor.meoted 

wi th a prompt neutron will either be reoorded photographically or wi 11 be 

studied by counting ooincidences with different settings of pulse height 

seleot9rs in theampllfier Qf the fission chamber. As a result of this 

experiment we should be able to deoide whioh fission fragments (it a!l¥) are 

preferentially responsible tor the eBdssion of fission neutronso 
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For the moment '118 have done 110 more than considering what ia 

noeded to carryon this exper1mento Sc:ae wCtrk bes been dODe to try to 

develop an ettic1entoounter tor taatDeutr,cma aad to study the neutron 

flux available in the top thermal column of the X pileo 

A proportional counter with 'the inside wall coated w1 th hydro­

genous material has been prepared. 1flthill certain 111lite or Yoltage this 

counter appears to be eenaitbe, only to fast MUtrOll8.' Its etriaienay is. 

however. very low. In order to iIlere_ the .trlcteDOJ' we have attempted 

(following an idea of Dr. W. Wilson) to bu;ild a'proportional ccunter with 

/ a lerge number or hydrogenous films perpelld1cular to the wire. ,. haVe 

not yet been suocesstul in this work. probably 'because we did not use the , 
right materialse 

The flux 01' slow mutrOlUJ hae been measured in aeveral positions 

in the thermal column. We are now going to measure tbe background 01' the 

tast neutron counter in the slow Deutrou tluxO$ In some very rough pre = . 

limlnai-y experiments thts baokgroUbd seemed to be prohibitiTely high., 

PXIO ... 16 Oharacteristics or Fission Product's and Beutz-on Induced Aatlvitles 
(P. W. Levy) 

We have completed the improvements on the speotrometer a..ad power 

supply mentioned in the preYious monthly report. As a result the total 

absorption ot the oounter window has been reduced tran 5.2 mg/om2 to 102 

mg/Ct42 • 

At present we are attempting to. make fA careful determination ot 

the shape of the beta spectrum of 2.1 day Aul98 e To this end a method of 

making s~oes approximately 02 mr;/om2 thick mou~ed on &apon «.1 mg/cm2 

has been developed .. 
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PX6 ... 1 Pile Osoillator (Co D. :A;.oak) 

This apparatus is in 8 shape for rout1D1' cross sectio~ n:easure-

ments4 . Some m&9.surelll9nts. of this type have been made during tno lIlout}·. 

PXIOQ19 Energ.i~s of Capture Gamma RaJ! (r.!oak. Burgy) 

fhox-e has been some delay in the progres8 of this VlOrk due to 

failure of the.ourrent regulator for the Belmholz ooile_ MorG work will 

also be required ,on the magnetio field measuring equipmant. WG hope" hOll­

ever, to ')sgin making measurements this month. 

Correlation of Delayedl Neutron Emitters from u235 Witt.!.. F,iasit.'m Fr!&mnt RS,!l!.8.o 
(Re.",,,, Burgy. V~ollan) . . 

Some \}hanr:;es have been made in our rabbit to ~.mp:,ove it. ops)"'ation. 

Another rabbit is being built with further changes in design, in orJer to get 

mcr~ reiiable behaviw. The preamplifier and ampUfior in our c.ount~.ng 

system have been changed to eliminate oounts due to piling up of y-.... ay 

connta. 'lie find that we ue ~ettine a oonsiderable numb0l'" of apurious 

counts anI! we have been occupied recently with eliminating ther.lo 
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Ph1Dios Seotion IV 

L~ Bo Bor8t~ °8eotlGB Chiot 

So Bor:oateine Aaaociate Section . 

Total teohnical per80DD01 (including 8upervleioD)~?oOOOOOooooOOOOO~Q 7 

Problom 
Assignment Man=Montba ot &ttort 
Number Subject Statue Report Pero Next Per" --
PX4=5 aeat Bvolution trom Pa233 Inaotlvo 0 0 
PX1O=15 Photoneutrona tramPi8sion 

Produot. Plus P=S Active 3 3 
PX1OcIO Deuterium Gamma Ray Spectrometer Inactive 0 0 
PX1O=14 Poisoning Ooeffioients Inactive 0 0 
PX1Oc.>7 Fisaionabilit,y of 40-10 Aotive 1 1 

Plutonium Project aecord Active 0 1 
PX1O=8 Neutron Diftraction Active 2 1 
PXlOol? Fissionability Studies Active 1 1 - -

Total 
°

7 ? 
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PX10=15 = Photoneutrona from Fission Pro~cta 
Plus P",,9 ... (sernsteiuD Pre. toile Slattery) 

The put month has beeD. spent 1Q (1) oheok1Dg tho acoUl'.cy of our photo-

neutron moaaurem.ents by measuring the otroagthll ot an Sb .... y "" Bo and a. Po ." <2( "" Be 

souroe in our apparatua in each cue with and without DzO ill the lOQ r.,.a.ius aphere" 

(2) Compiling and analysing all or the .. &/Sur_Dte _40 thus tar in prepara·tion 

f'01' a final report on 250 (3) Procuring and prepariug a sample ot 150 mg of 23 

for photoneutron yield m.easuremanteo 

A oomplete discussion of items (1) and (2) shall appear in our final report 

on 250 

~lO=7 ~ F1asionabili;y of ~OQIO-(Sohotield) 

A sample of PuIS 1. being prepared in readine8s for a 2~ collection problem,,' 

A Delii' des ign tor the main tubo top' baa been di.cus.ed .0 that the f'llrDa08""type ion 

souroe may be installed" VacuUJIl trouble. have hindered. operation but the program. 

progres.ea s lowly 0 

PX10= 8 .... eutron D1tfraotion ~ (Dial) 

Transmission measurements are in progreSl with tho dysprolium. and yttrium 
I 

samples 0 Measurements taken so tar indicate that resonances in the regioll be'" 

tween 0 0 1 and 0 0 25 ev are unUkely" there:.l.(f only lair oompariaoll between the . . 

J'Il8a.surel'llents of this aeries and earlier work by Borst and Ulrich on dysprosium. 

in this region" 
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PX10=17 - Fissionability Studies ~ (Osborne) 

Observation of the photographic tit.. exposed with UKl 1D the pile are 

proceedingo but IlO d.tinite result. Ou!. be given 78t .. 

Additional exposurea have been made tor Dr 0 JttcRae ot 1[ .... 25 1n oonnection 

_wi tb his attempt to use thenal ti •• ion as a method of rout_ isotopic analyaie" 

Theae exposures were made 1.u the thol"m&l ·colWlll1$ ai:Dc. holo S9i\ Where previous 

exposures had Deen made., was toUJUl to have too high a tast neutron fluxo 

An apparatus haa been oonatructed tor determining the tissiou oroas section 

at fission energies" It consists ot uranium metal slabs appl"opriate11 spaced 

to permit the insertion of the test aample" A prel1.m1ne.Ty test with thorium 

indicates a flux of greater thm 10
10 

neutrona!c.2 .. 
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JlonP=151 .. 19..,. 

~81oa Beotien V 

H .. Wewson, Section Chi.r 

Total Technical Personnel (including suPB"iI1on)o, ........................... 6 

toni zation Chamber Develoent -(F. C. Armietea4) 
, , 

Efforts have been directed old..tly toward reducing the activity 

that can be induced in the G.B. differential iOD chamber. fbia reduction 

in chamber activity ia important since 1t permits wider range of pile power 

which can be followed by one il'l8trument. The 10n ohfil1)ber in hole 34 was 

removed from the shielding .. and readings were taken of the ion curr~nt due 

to the ohamber's own activity over a period of? hours_ The activity ob­

served can be fairly well represented by the sum of three decay cun'e. with 

initial pertifll 1ntenaitle8 as shown. 

10 parts 
S'parts 
1 part-

1,,8 hi' activity fran A gaa in ohamber 
2 .. 6 hr activity from. in steel 
.r..:>ng lives euapectacl to be moatly 
50 yr Co in Kovar alloy. 

These intensities are thoae expected from the quantities of respective mater-

ials involved. 

We heve had consultation with Drs. H. Pearlman of' Y-12 and C .. Starr 

on possible ,substitutes for the fragile and highly active Kovar-glass insula­

tors used in the G.E. ion chamber. Several suggestions look promising. and 

the simplest one is under test nowl viI. ,standard automobile spark plugs,. 

Two "Champi on J..,gn plugs, with the brass f1 ttings removed.. show a neutron ... 

induced actbrity Wl1ioh deoayed as the activity ot steel, and all activity 

snemed to be at the steel ends rather than the porcelain ends ·of the plugso 

It is thour;ht theretore that no source at strong activity will be introduced 

by the use of spark plugs in the ion chambel'Q 
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'1'0 test the b~havior of the plut;;s under fast neutron bpmbardrnent • 

they are schedu.led for a Yleek in the "doupnut" tube of the X-pile. Two. 

plugs-have been testedp prior to this irrad1ation. tor electric8.x insulation 

and for leek tightness quantitatively. both before and atter machining and 

sort soldering the metal parts of' the plup. Similar teata will 'be made sub­

sequent to irradiation of' the plugs in t. plle" to cheok deterioration due 

to the "Viigner eN'ectft in theuh 

Collaborating with the instrum.ent departmsnt" we have repaired a 

discarded G. E. differential ion chamber and are using'it tor test purposeso 

It is found that when tilled with N2 the ohamber has at least the sensitivity 

(ion current per thennal neutron flux UDit) that it has when filled with A. 

After long irradiations in the standard location tor. an ionization ohamber in 

the X-pile, the nitrogen tilled chamber showed about half the baokground (when 

removed fran the pile) as did the same chamber when filled with Argon. 'l'his 

.seems reasonably good Verification ot the estimated ~raction of the Argon 

activity in the background. A further lerge decrease in background shc-uld be 

obtainable by buildl.ng the chamber of 1_ manganese steel. 

Pi Ie Control -(Henry straus) 

The simulator has been in operetion and behaved qualitatively as 

expected.. In order to facilitate study of transient phenomena at low levels 

when starting from a Slut-orf condition, the integrator amplitier has been 

modified by addition of an internal teed back net. '!'he cathode resistor of 

tte delayed neutron cathode followers are to be mOdified to make the source 

setting less critioal. 

A gear train has been designed and at present under oonstruction. 

'!'his unit wi 11 be used in a model of t he con~rol system in stUdies on the 

response of the simulator to the centrol system. The d.c. nmplifier design 
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for the model system 1s completed. 

A 6 channel BIIlpUrlsl' 18 under construction tor u~ with the recorder 
I.. ~ 

~::;. 

to make possible legiblsl'ecords of simulator. performance uDder a wide range 

of intensity. 

Electronic Devel0p!ent -(Pe R. Bell. W: 1I. JOrduj 

See last J'8 port • 
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