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Th.., chi"f event 1n the \o1ork of the Ph¥s1cs Div1sion was the sta.rt up 
• I 

.. . 235 
of th" cr1tlcal~~rimente with enriched U 1n light water end aluminum, 

1:1ith a he~:'Vy" watl!r reflector.. Thege experlJ'1'!eats are to stud;y the 111'0perUes 

of the high flux yl1~ ~hlch 1s being desigand now. ThB present installation 

is the r"sult of an arduous task ot nreparaUon and procureml!nto Tha arrange-

ment 8e described In more detail 1n the later parts of this report~ had been 

carefully checked for safetY" by the most experienced members of thA Division 

and by an independent laborato17 comm1 t~e.e It has tU1'lled ou.t to b6 .very 

cOIlTenil.'ln\ ahd m8.D.fl.geable. The method of changing the amount of fuel b.;y 

adding integral tube units containing a fixed amount of reactor material; 

. whose effect is small co~ar~d to that of the control rods makes it a much 

saf~r instrument thA.n t~ original \.Jat"r boiler at Los Alamos. The behavior 

of the unit'was beaut1fUl. and it turned out to be v~ry eBsy" to contro' the . , . 

neutroD. level\> in Slit is of the relatively short neutron Ufe time. The eroeri­

mente have a] ready contrl buted notably to our knowledge of.enriched -011.,9. 

The ·theoretical treatDlflnt of such p11e9 is diff1cult, due to the :facts .that 

Many" constAnts are not too well known. and that the mathematical problem in 

small 'PlIes is a "''''17 difficult. one. Direct checks by experiment are thus 

necessary at ever" step. In th~ 'Pres~nt case satisfactory agreement has 

now been rfulched betweqn Obge"~d a.nd calculated crt tical masluts.. Work 1. 

now 1n progresa on the neutron cUst.rtbu.tion ,V'hlch 19 ot "rl~ lm-por\a.nce fot 
\ 

the design of the n~w pile. We ~ve e.lso obtained a sufficient qU81ti t1 of 

Be o to use ~8 reflector in thR experiments. sO that i~ will be nosslble t.o 

aprroach more closely the arrangement in the high flux p11e. 

Very substanUal :progress has also been mad.e wi th respl"lct to the control 

-
system for the high flu.x pileo The outline ot the 1ntegr8t~d system is AOW 

~ 
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emerg1'ng, and design Of the circuit detail'S has already b*,I!'Hl started.. The 

model servo system has been finished and the incorporation of the Xe effect. 

1n the simulator has be8Q accomplished, 90 that the two systems can now be 

tied in t'ogetbor. U bas been lnt.erestiDp'. to observe t.hat substantial b.-

crease of the. Xe effect Over the expected value in the new 1>l1e would e~S$ 

A. degree of instabil1ty which would not bID) controllable 0 The deslp of a 

modulatoJ' tyne pave:- 111d1cator has nrogressed 80 far that 1 t seems oul te 

feas1l1le to obtain an instrument that could l1utasure a range ot. order 10=9 to 

10=10 to full 'Powero 

A renort on all the theoretical work on th~ hl~h flux pile 19 now beiDg 
I 

complled and will be i9sued in the n~ar future. Active work has continued 

on control rod effectivitlD neutron distrtbu'1on. heat distribution and other 

nU8stions" 11'he matrix me'hod for the dMul U,:"gl'OU'p - Multi-reflector Pile theory" 

has been brought into a final practical form. and a report ham be~n issued. A 

Btu~ has also been mado on the activities to-be expected .In the pile after 

proloDg"d operation, in ordnr to dl'!tel'llline how far replacements of 'Pile parts 

will be possible" 

The np-utron age progrAJll has been conUnued actlve1¥. OalculationllJ bave 

been made on slOWing down distaueesand fast mean rre~ path for vr,rious com~' 

binations of ::Be, D20. H~. Al. The theodes for slOWing down in H
2

0-D
2
0 mlx= 

tures and 1n hea,,¥ el"lil"5l1h hSlve been Jn8:terlally ad,raD.ced" The ~Jp eriments on 

age in graph! te have boen cOlD:pleted. and are being evaluated !'res4IJntl¥. The·, 

taDk for age ·mea9urem~nt8 in Al-H20 mixtures has b~en instAll~d in the the~Al 

column Q 

The long range group has contiDUl'3d its 9tud1Ae ot vanous n11e tyues. such 
. , 

as bre",ders "'lth,distrtbuted fertile mA.terlal, certain modifications of faat 

• 
and r~80AAnCe nl1ee. and nOwer niles with fissionable material dlsso1vp.d In 

, .. 

~ 
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U('Iui,d matal. and with liauld yhosphorous as coolanto Other '"ork of thia 

grOUT) Tftfers to collection of nuel~R.r data and 'shielding JI' obll'Jms. 

In the nuclear stete~ program, carried out by a number of investigators 

in d1ffertlmt sftcUons. efforts ar" being made to clarify th.:r disintegra.\ioD. 

properties of interesting isotopes by- different eX1)erl!"~ntal a'PT<roache's. a 
has bel'.!D. found thnt the isoo~r1c state from th~ d~e~ of the 32 day Yb follows 

a K capture process. and has ~hus to be ascribed to Tm. and not to Lu~ as 

prev10uely reported. ~ spectl'ogra'P~1c work has, b~en 'started on this 9Ub­

stance. A ~ analyst.s of the 24 hr W has also be~n madeo where the ma.:lI1lUII . 

p.llergies of the two eOml)ODents and numerous eonversion lines have been meas-

ured. The thin Ip.ns ~ 9pectromet~r has been used for the study of Ga after 
70.' . 

a method of evaporating Ga had be~n dp,velop~d, and Sa has also been studied 

in the YintegrA.t1on apparatus. 
\ 

In the 1'lX1)!'I!r1Il'1Dt on. neutron c!oe~ a thorough otudy ba~ be"!n ma.de of the 

coll",ction sys,tem for th~ dt'Jc~ J"lrotons ,hleh bas shown th" posdbility ot 
) . 

considerable lm'!':rovem~nt. 

In t~e neutron diffraction ~ork. comnar1eon of coherent, ditfuqe ~nd total 

scattl'!r1nl'!; now'!!' hav~ bI'HH'l T"ade on diamond, gr~hi te ~nd ene.reoal.. ~h~se ob-

'servations giv~.a eh~ek on th~ r~11A.bi'lty of the use of ratios of eo~rent 
\ . 

to diffuse sc~tter1ng for other eff~etgo S~~le~ of N~ hav~ bp.~n sueeess-

fully !lre:nared amt mf'l(-tsur~m"'!nts have b",en tak",n. Tb~ 9 trueture of WaH has 

bMIl confirrn~d. It has been found, as tlIxnl'!cted, thnt th"! deuterRted compound 

gives a smRller diffuse background than the ~drogenoug one. and also that 

Hand D scatter \Iii th on-posite!:ilasf.:'l • 

':':'he a:r:mRratU!'l for the stud.v of, the rangeq of d'lp.Jl'~d ne~tron emitters has 

bqen completed and s~l!lms to neTtOI'm very' sathfactorily. Me8surem"llts 8.re being 

started now" 

" 
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As a sid.eline, Oft mE!y b"l m..,nt1oa.ed· that a. :o~rsonnlll monitoring ~t."r 

has bp.en. cOllstruct"!d thr:.t is ea.sily carried RD.tl thF-t Integratf\s th", total 

irradiation" It then /?lVp.s an aUdible signal whf'l.ll P.. -pr,",set tote.' Irradia­

tion is reached, and n"'l'!!11ts thus to carry out work in. ~lA.nger ar!!as wi th 

th~ 2,99urance of 1nn.1Clltion when toleranc.~ ~Xoo9ure ha1i been reached .. 

" 

~ \ 
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Physics Section I 

Ao 110 Snell.!) Section Chief 
So Bernstein8 Associate Section Chief' 

Total technical personnel (including supervision).o~oo00000090QO~QOQO~" 17 

PX1=7 =Carboll 14 Production Q (Norri6) 
--~=,,:; "'-

A number of s~mples o£ the mass=spectrographically analyzed 

, C~4 have been recrystalli~ed and recounted for absolute specific activity~ TheBe 

samples had been suspected of containing impurities which would have affeoted 

the half'=life determination" 

Neutron Decay = (Saxons Millerg Snell) -- --..., --
A rubber-mods! investigation is bei.ry.g made of the efficiency 

\ 

with. 'which the protons were focused rot' counting" In the arrangement used thus 

rar~ the efficiency ';''In.,s found to be low ""= perhaps 10 percent" It has been 

found that i.f the entrance slit to the multip.lier CQ,I.1 be vridened from about 

1/2" to 1=1/2" IJ collecting effioienoies up 'tio about 90% can "be realized il even 

without gr:i.d~t'1ire3 0 The r;ossibility of eliminating r;rid-wires is very attrao-

,ti,i.f0" for they furni:sh the remaining surfaces of high ourvature which. promote 

field eroiae ion and cause the trOUblesome counts whioh appear when the colleot .. 

iug voltage ia turned ono A wide slit can be used if the 'first plate of the 

multiplier can be considerably enlargedo The problem thus becomes one of 

f'ocl~i.ilg the electrons .from the large first plate onto e. conSiderably smaller 

second p.1at:e" wit~out loainr; them through the wide :slit to the positive eleo~ 

tr,odos outs ideo Rubber model studies are now in progresG in relation to this , 

problem", 
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PX8~1 = Gamma Ray Spectra - (Haynes) 

~ The thin lens beta~ray spectrometer has been used during February " 

72 10 
tor the study or the betaospectra. ct 31Ga and 3lGa ~ Careful calibration 

. 64 . 
runs w~re made with .tbe annihilation radiation of 290u using Au and U raaiators o 

Galliwn has been succea6f'ully evap~rated in vacuum", A report on this 

is being given at the meeting of the So .i!!" Section of the American Physioal SOCiety", 

in ApriL 

12 
The spectrum of 31Ga has been investigated out to·201 Mev~ The 

existence 
(1) 

or two beta=ray components tound py Siegel and,Glendenin by ab-

sorption has been variriedo The exact end-point of the high-energy component . . 

cannot yet be/assi..;ned becaus0 its end-point 'is of the order of :3 Mn. The 

Kurio plot of the high energy speotrum deviates markedly rrom a straight line 

around 1 Mev where the end-point ot the low energy spectrum. ocours thus making _ 

the exact determination ot this Gnd~point very ditricult. 

A rough spectrum ot 31Ga 10 (half-life A,I 20 ~m') was obtained by, sub ... 

traoting the 31Ga72 (14 0 1 hr) oounts rrom the early readings of' t~e run" The 

Kurie plot is straight 1ndica:ting a single beta-ray component with an end ... point 

between 106 and 107 Mevo 

A thin window counter ror the measurement of 30 kev conversion Eiee-

lOS .. 
trons or 4SPd is being made with the assistance ot Mro Ro L" Butenort of the 

Chemistry Division. 

The program for the future is as followsi 

10 Take measures both to know and to reduce external baokground, 
y-ray baokground and scattering background .. 

2" Provide a standard SOurO.8 tor counter calibration. , 

3" Make .s9ve,ral short irre.d,iations to obtain a better spectrum of: 
70 ' 

:31Ge. .. 
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Lengthen the ij~actrometar to get the high energy end ot the 
spectrum 310s: .. 

Measure SO key conversion lin~of 4 Pd103 in conjunction with 
Brosil/ Borkowski» and Butenhoff -of ghe Chemistry Division" 

Construct COinc~2ence eircu~ts tor the separation o~ the ~o 
spectra o£, 31013. .. 

PX8=4 .... Gamma Energy per Beta. "" (Barker) 
'MC =====:::- = 'I 

Studies were made o:fthe 20 minute Ga 70 ac'civity" A valuo 20.,3 

ml.nutes was .found for the ha.l.f,.1ifell and abs'oz'ption measurements gave 1 0 62 Mev 

for the maximum beta energyc The work is being coordinated "'lith that of Hayne a ~ 
"-

using the magnetic lens~ 

PX10=15 ~ Photon~utron5 from Fission 
'Products Pro¥8;!I! co (Blizard ... LeVY9 McKinneYD Bernstein) 

rie are naN taking mea.surements for the system 49 + D20" 

PX10=8 = with the Crystal Spectrometer ~ 
• t .... .. 

w~ are continuing vtith' our work of improving the crystal sp.;iotrome~ro 

He have ha.d. several conferences with the chemis ts I Freed" Parker p Bros i, and 

'their assooiates tor the purpose of discussing problems in the preparation of 

the sampleR analysis of the sample ror amount of Xe it containB~ propedure to 
! 

be used in taking the spectrometer measurements!) e'ooo ~'{e plan to continua 

these seminar maeti~~s once every two weeks as l?ng as it 8eema profitable to 

do so" 

. , 
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PX5=22 - Cr;tUcal hJ?suimepts - (Yam. Buck, Martin) 

Readers ot these monthly' reports may have noted that the critical 

exper1mentsgroup did not submit a report on J8J1Ua17 activ1t1eso, That 
, . 

month saw a good amount of strenuous activ1ty :In final prep.ration tor 

the critical 8xper1ments on which we are able to report nowo' , For 

example, a deaoripUon of the eXperiment. for review by the Commission 

was submitted to Dr. Murphy on .lano 6; the major portion ot construction 

work was completed in the shop by January 20; preparation of fuel tuPas 

(gqptal coatlD€ o~ inside) was pushed vigorously so that the Cbem1str,r 

group was able to deliver a considerable quantity of f~el readJ for use 

by the first of Februar,r" 

B;y Februa.r;y 1, instillati,on and clieckil'lg of equipment wascomp1eted o 

Therefore I on Febl."U8.l'7 3, at our request, the labo:oato17 Safety 

'Committee ... Coe, ,Leverett, Morgan - inspected al'ld approved the 
. \ 

jarrangement .. 

, 
Experiments are now in progress on pile arr&ll€eD1ents similar to the 

proposed high flux experimental pile.. We are fUS1:D€ a small alumi1lt:l1ll . ~. " 

tank which holds the reactor proper and this tUlk is surrounded with P ... 9 : 

actl»g a~ J"8flactor.. There are no top and bottom reflectors Q The 

reactor assembly consists of 1n x ln square aluminum tubes, containitlg 

UO,." 2 dissolved in H20 i packed close13' together" 

,/ 

., 
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The present reactor shape is cylindrical ... ,To insure that no air 

raps e.:x1st between reactor and reflector, we therefore inser.t into 

unused tube spaces tubes containing P-9o Furthermore, the reactor, tank 

is tilled with p ... 9 to the he~ht of the active tuel'so that no air 

gaps exist due to the j8f!fed periphery at a sq~ tube assembly in a . , ., . 

roUJJ.d taDk G 

One at the items at major interest in these experiments is the. 

volume ratio of al.uiainum to water" The apparatus is theretore arranged 
. -' 

so that we m.a;y val'7 this ratio trom 0.,303 to approximate17 0 .. 88" We 

are now using A1/B
2
o (volume) ot' 0 .. 88 and find a critical ~ss at 248S 

, , -

grams 0 !be 'last- two digits of this tigure. are 1n question UI'Itfl quanti-

tative analyses ot urardum content at our ~el tubes are completed .. 

This work is in progress .. 

The critical mass quoted is obtained with tive holes in the :reactor, 

each hole beiDf Itt x Itt in cross section a!Id eJttemillg over the full 

beifbt of the reactor.. These holes 8.nt control rod ports, one be1D€ in 

, the center and four on the peripber,y, placed aymmetr1cal17 0 

Neutron distributions a1'ft belDg obtained and we expect to 'report . . 

on this subject. both theor,y and experiment, next mOJ1tho 

" 



=11-

SOLID=STATES aBS.h:AROH 

So Siegel~ Acting Chief 

Little to report in the, way of resultso Design~ build~ngo and test-

ing of apparatus continued" \;ork on the! construction of the hot laboratory. ... 
, 

was beguuo Some sampleB were prepared and mea~ured previous to insertion in 

the pileo 

/ 

\,. 

\ 
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Phys 10 s Sec t ion II 

A~ Mo Weinberg. Section Chler 

Part of the section (Splnrad~ Soodak and ~e~nberg) has 

moved to 735-B to devote more time to problems conne(;'L·;Jd vlith 

design of the experimental pile.. Mro v" Ilaskett of the train­

ing school has ~o1ned the group .... 

Experimental PilE!. (Spinrad" Soodakl> Greuling. ~Jeinberg) 

A report is being prepared which will contain all relevant 

calc,ulated data on the experimental pile.... This report will 

bring flon P-206 (Physics of , the High-Flux Pile} up to date~ 

, It is hoped that ,the major part of the theoretical work on the 

pile will b~ complted ""lith the appearance of the rep'ort .... 

Several jobs directly connected with the pile have received 

our attention. Among th~m are 

1) Completion of calculations of control rod effective­

ness (Spinrad). According to oUr calculations 6 Th rods and. 

7 Cd rods give e. oontrol of' about il% and 297~ respectively in 

a pile in which all removable Be is replaced by 80 ti veassemblles' .. 
/ 

2) Design of a hydraulic shock absorber for safety rods 

(Soodak) .. 

3) Calculation of neutron distribution outside of pile 

to show effeot of a Th blanket at various distances £rom pile' 

1nterface (Spinrad). 
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4) Calculation of heat dissipation in concrete shield 

'(Coveyou o ~·Je1nborg). t:e novi believe thQt the thermal ab1'ald 

should be 6 inches thick. 

Constants Calculat'ions (Vo LIaskett, P. O. Levy, 11. Eo Rose) 

Slowing down distances and fast mean free paths in scve~al 

mo~e systems h~ve been calculated this month. The results follow: 

'- ttaterial t"(to .. 03 BV) At 
21ll . Be~ + lo.H20 87 erf. 1 0 93 em 

D20 (isotropic scattering) 149 .. 6 3~38 

D20 (anisotropic scattering) 14705 3 .. 41 

DZO + 35% Al 279,,8 4,,78 

, 
The average age ot fission neutrons 1n D20 has been 

calculated by age theory assuming isotropic scattering in the 

e. o~ gQ system. and assuming, a non-isotropic scattering law 
'-

suggested by Buckingham and llassey's calculated phase shifts 

ror the doublet and quartet p waves o The procedure used was 

described in January monthly report~ The results are very near­

~y the same-149a6. and 14705 em2 respectivelyo These values are 

considerably higher than the observed 125 e~' and higher than 

Plass' reporte d calculation of l~' em2 .. The discrepancy be­

tween our value and Plass' arises from the fact that Plass used 

a set of ages oomputed by Fermi in which the tirs~ and last_ 

collision corrections were not applied .. 
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[ritical Experiments 
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a) Li~ VIator-AI Systems: P-9 Reflector (Greulingu 
gp aa: ana UasIie.tlt) 
Agreement between two group oalculated orltics'i mass 

a~d the observations is excellent at an AI-H20 volume ratio of 

0.880 The caloulated critical mass is 205 kge the observed 1s 

about 204 kgo The observed neutron distribution bas notyat 

been compared with the calculatedo 

b) P-9 S ys tem: P-9 Refl ec tor - ( Garabed ian. G .. N ordho im. Soodak ) 
, 

The two group calculations do not agree very well with . 
I J 

the critical masses observed last year by Snell and his aasociateso 

The discrepancies are of the order of l5~ to 25~# the oalculated 

values being lOWe 

A variation treatment of the problem in which the P~9 slow­

ing dovm kernel is represented by three groups is being under­

taken. Presumably very accurate results should1be obtained this 

viaY'o 

~lowlng Down in Heayy-Li@t Water IJ.1xtul'tes-(laL Eo Rose) 

The problem of the seoondmoment in 11eavy-l:t.ght Vlater 

mixtures appears to be solved" ,From a certain general set o£ 

equations (to be discussed in a forthcoming report) it is 

possible to obtain approximate formulas applicable in two limit­

ing ,cases: "(1') small ~I:I.o";'nt of light Vlaterp (2) small amount of 

heavy Vlater. 

~J-0'll'l1M Down in Heavy Elemept s- (M" E .. Rose) 

Starting from the integral equ~tions for the moments an 

impro~ement on the Fermi age has been obtained ror a slowing 

/ 
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down mixture whlch does not contain hydrogen or deuter1".llD 

but 1s otherwise arbltraryo 

Photo-D1sintegz:ation of the Deuteron - (U .. Et> Rose. Go Goertze1) 

This work is now completed and is to be presented at 

the IJay 1-3 meeting otthe Ameri~an Physical Society .. 

dw 

\ 
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P~51c8 Section III 

£. O. wollan, Sectlon Chief 

~otal ~echnlcal Personnel (including su~ervlelon) •••••••••.•........•.•• 10 

Beutron Diffractl!! (Shull, '101lan. Marney) 

Diffraction patterns have been obiat ned for powder san "Pl~sof diamond, \ 

granhtte and cha.rcoaL From lIleasu.r81ftents of the dU'fraction peaks aDA the 

dlffuse background. the ra~10sof the cohercm.t, diffuse and tota.l 9cattenag 

crose sectl0D.9 could be evdP.ated.. Relative values tor thess cross sections 

are given in the following table" 

Relative CroBs Sections (no ~lts) 

nt_ond 

Gra.phlte 

Charcoal 

Coheren t (:Bragg) 

15 .. 3 

160 2, 

small 

Diffuse 

8.8 

13.4 

'"'V 35 

Total 

24 

30 

~35 

The somewhat lower vel uc oftha total. cross section f'ord1amond 1IIft¥ haT. 

been csused b,y p.x'Unctlon effects.. The dl81llond data. above were taken vU.h 

an 800 r mesh powder and thi Ii ma;y not· have g1 ven a Tla.rUclesi Z$ small en ougb 

to eliminate pJimal7 extinction.. Oomparative tests on 300 and SOO m~sh 
\ 

powder showed a 15-20 ~ereent difference betwe~n these 91£69 0 It 1s to 

be" noted that even with dlsmonden appreciable amount of diffuse scattering 

(sOlDe 30 pe rc;en't of total) 18 present Q Attemyts are being mad.e to compare 

this with tba.t 'Predicted by th\8 'ofein.stock theor;y. 

ffractiol1 of Neutrons b. Oonta1n1 stals 
o.~orton, 1)avidsoRo Shull. 

In order to confirm the diffraction result~ report Pod lR~t month for 

a sample of. commercially obtt4ned "fa.H. SUitable equipment for manu!~ctUr1og 

this colltpound was set u:p and a batch of NaB W8S prepared and examined. 
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Th~ diffraction ~a"ern ob'a1n~d for the Clinton Laboratory pr~aratlon 

chcc~d excellently with that for tbe ~8rl1~r ssmnleo 

The chem1cal mauutactur1ng .qul-pMnt was then used to -pre!'lare a samole 

ot BaD and a ~rellmln8r.1 examination ot th1s material has been obtalnedo In 

contrast to lIpJl (which shows a (nl) -peak od a little or no (200) r>eak), the 

(200) peak for NaD 1s two or three times Strong-.r than thA (111) noBk. This 

indicates that deuterium and sodium scatter w1 th the same 'Phase, whereas 

hydrogen scat.ters wi th 01)'(";081 te :phase. ~he diffract! on pattern to'" NaD and 

an estimate of the coherent scattering cross sectIon for deuter1"m '1'1111 be 

given 1n the next scbedul.o 

OAlaled Neutron Problem --(Good. '''ol1ao) 

The a'Pna.ratu~ for the delaYiI;ld naut roo -r.roblem has bgen es ~entially corn-

pl~tedG The ~erformance bas b~en found to be mo~t satisfactory. In r>arti-

culer, (8.) it has bf3en observAd thp-t the remote control works well And 1 t 

will be no~ 9i ole to work i.nd!1'tfin1 tely -..-1 thout. danger of ov~r-e~n09Ul"e;. . - . 

(b) counting cu OP. starte.d wi thin three to four sqconds attAr the rabb1·t 

starts to l('!Rve thl! dlA so thp..t the ,1.1..5 'second activity should be easll,r 

a.ccessible to study; (c) on an overn1~ht te~t. the rA.bb1t was shovn to have 

no significant leakag~. Sig!1ificant means that th~ cha.m'bP-I' d1 d 'not leak in 

excess of the 0.1 a, which 18 the nresent lirlllt of nressure mea&u!'enient of 

the f,;P..s in th., r-!.bbi t. It is expected that measurements can be sta.rted 

at oncp.. 

PX10-?3 - Neutron ~e t4easurenAnts (H111, Roberta) 
i 

"'welve Qll!'erlments 'w~re IlI8.de with the sourcl'! in the !,osition threq teet 

Abort'! the tOl) of t. h" th.,rmll1 column 9.S desert bed in the Montbly l"9'r-ort for 

January" • 

, 

" 
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Also. SI)Yen exp~r1ments were carried out with the sourc" in th., 

Tlodt ion at the ton of th!'3 th~rma' column to get lnforntatinn for ~oints· 

tar from the source. 'Jatfl were taken out to 1110 em in this 1)091 tion. 

The r~sults ot the~e two s~ts of Ay.Tleri~ents ar~ being an~lyzedo 

Th~ p:ran h1 te sam",1.e used in the ebovq p.-r.\')riments bas b~en moved 

to the edge of tte'?il~ for use with an Sb-Be neutron soUree and the 

~'later tank de!;er1b~d in th~ Januar.y report installed on the thermal 

column. att~r raroving two teet of graphite to increase t'he neutron: 

intensity for the water ex,er1m~nts. A sample and source holder for 

these expertrr.el'lts has been cOIl"stru..eted and everything is in readinAs's 

for the water measurements. 

" 

'/ 

f , 

\ 
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Physics S"ctiOD. IV 

, S. OeBeD.edettl •. Section Chin! 

pnO-22 -- S""!R.rcb for Short ~.dved Isomers (DeBenedettl. McGo\·,an. Schweinler) 
= S b 

~'!ork with sources of 32 dars Yb was coot 1 nu.ed. In order to exp1&10. 

~e origin of the ~~~dent sott .1ectrom~etlc radiation ~r~cp.ding the 

short. lived. l80mer it was suggested 'by Or. Good th:;t the 32 days Yb deea;ys 

by It. captu.reo It was tileD. rat.her graUfy1n.g to l~nm that this isotope 

had a1 rea.~ been stu.dted by Bothe (Zel t. f • Naturf • 1, 113. 1946) and.: 1 t had 
. - . 

'been found to d~cqby 1 c aiiture. If.' tbis is the cp.se tbe d~layed COinci .. 

deJlces obslil!1"Ved are due to an hOllerlcst.ate of 'i'm, and. not of Lu as re-

'Dorted'in the last montb17 rGPorto 

Mr. P. 11. "r,evy (8"'e 'UDder PlClO .... ,:t6) bas staried some '~-snec\.rogl'&!lh1C 

\-.'ork for th:! datermi¥t1on of the anl'lrg ot the ahort lived 19om"!rl of R. 
I • 

and Tm. Itls honed thAt this work ~lght contrlbut. to the clarification. 

'" 
of thC! dl dntegratlon schames. and also to th~ knowledge of tbe polan t;r 

of these forbidden transl\1~9.'hrouch a study of Int~rnal eonverslon 

eo~fflc1i1!nte'.. 'fhe 22 psec La could not be studied in this reST.'Il"tct be­

CBUse we were unable to ~repare good Be s~reB9 for the s~~ctrogr8ph. 

A~9emb'.1' work tor the co1ltOletlon of th~ circuit ~ to AJp lore the range 

of 10=7 sec, is under ~.""q. 
I -

M~chanisrr: of emission of Promnt Fi~slon Neutrons -- (DeBenedett1. Preston. 
Francis) . 

Role 7.57 of the ~11a has b~en o~n~d to let out the neutron benm with 

':ihich we hope to perform. the !~xper1meut on tM colnc1deriee~ b.twe~n :f'issi on 

'neutrons~ An B'\'lT.>roprlate catblier and shutter for thll beam have been 1nstli 1I:'Id. 

The lnt'eD.s1ty of slow Deutro~s seems to 'be more than sl;aff1cient: 1t 1s feared. 

however. that the fast neutron background might be tDO hIgh in the'present 

. condl tions of the hole. 

Q 
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ThA ',101'k on ln9trwn~tatlon has been sUnlI1'.arlly described in two 

abstracts which have been submitted for declassifIcation. for presents'lon 

at t~ Dext :·'ashinr.ton me!')t1ng of the American l'hl'sical Soclety.,' 

r,XlO-16 -- 24.1 Hour TUDg8t~ -- (P. 'f. Levy) . 

Prellminar,r values for the maxlmus eDergies of the ~wo comoonqnts of the . , 

~ -ray spectrum of the 24D 1 hOllr tUDgsten ac\1vh;y hayS bef1n det.ermlned with 

the 180
0 

spftctrometer as ,,562 and 1 .. 35 Pev. Humerous conversion elec\rons 

are obsl')rved. Additional ..,"ork on the ~ -r&y'~ is und';r w'¥ .. 

An attem:ot to obst9rYe thf1 ~-ray and conversion 91ectron sJ)ec~ra. of It 

~·'a8 IJ1concluslve as thllt source used \fas much too '''Aak~ 

" 

• 

\ 

/ 
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Physics Section V 

. ' 

Henry Wo Newson~ Section Chief 

Total Technical Personnel ........... ' ................... " ........ 10 

A large part of the time ot senior members of the group 

has been taken up with discussions of the integrated control 

system.. We nov'; feel that we bave solved the problems ot th& 

conflicting demands of various parts of the system.. LIro 

. T;rimmel' and rilr. EplerJl an electrIcal engineer VIM y/ill join 

tho group !.larch 2 .... will preP'ilre the circuit diagram~. 
. . \ 

. A brief' summary of. the contl'ol scheme 1s given in lJonP-272,o 

A discussion of some or the principles of the control of this 

. pile will appear in ::Lonp..:.271. 

Ur.. Jordan bas been considering the usefulness of a 

modulated ion chamber similar to that used in the pile osci11a. 

to%'9 lie est1ma tes that with sUlJh a device \'1e may obtain 

continuous indication of the neutron \intensity in th~ high flux, 
, ,. 

pile when it, has been redu~ed in power by a factor of 109 to 

1010 • This is a considerable improvement over 'o~ previous 

plans which allovied con,t1n'9ous measurement ovor a fae tor o~ 

only 106 to 107• It 1s hoped to modulate the neutron intensity .,' 
by 25 to 75%. 

The simulator including t~ e!fec't of' Xen~n and Iodine 

has been aOQpl~t$d for sometime.. There 1s provision for 



• 
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~educ1ng the Xenon and Iodine pe~iods by a ractor ot 1000 
I 

Under this condition the instability isbeautlfUlly demon-

st:rated. '!Jhen the simulator is set to the actual periods os: 

Xenon and Iodine tbe- instabIlity 1s muoh les.s marked and it 

. is not difficult to maintain the pile at a constant level by 

manual manipulation of the slr~lated oontrol ~odo 

Development is s till proceeding on the circuit foI' 

measuring ~ ,1a n 0 The logarithm of the intensitv can now be , dt ~ . 
~asured suffioiently accurately over a factor ot 105 1n 

intensity. However, the' part of the cirouit which takes the 

time derivative needs fUrther development. 

An instrulnant oalled a "pookot-screamer" has been invented 
I 

by Bell. This is a pocket ionization chamber together with 
; 

suitable circuits which will warn an an exper~enter that he 

has been exposed to 0.1 R or any other arbitrary value. We 

teel.that this will be a great convenience in experimental 

work where strong radioaotive sourCes are involved. 

Some preliminary oalculations have b~en made on the 

possibility ot a major change in the high flux pile after it 

has been operated for a year or more. Data in CP-l861 seem 

to indicate tba t rather large ',i;J,uanti ties of graphite and 

and aluminum. and smaller quantities of iron and chromium may 

be :removed from the shieldingo How~ver~ stainless steel can 

probably not be handled without a ve~ heavy ooftin. Uro 

Overman of the chemistry division has agreed to make :::18aSl1re-

\ 
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ments which Vlill inorease our ImoViledge on these points (J 

Preliminary experiments are now underway .to lead up 

to the neutron age measurements in Building 105E~ A y-n 

source containing only 1 curie of ariamony is being usedo 

A far stronger source must be used in the aotual measurements6 

A seoond life-test of various types of boron coatings 

confirmed the selection of BIO suspended in aquadag. Although 

this coating apparently loses rJ.ost of i'ts original rosistance 

to abrasion, its sensitivity decreases only 15% a~ter irradia­

tion for 3.4 x 1013 ny-days. 

A series bf rough qualitatIve tests on various caterials 

of construction indicated chemical lead as a possible oaterial 

for an ionization chamber. Such a chamber was built consisting 

entirely of chemical lead with quartz insulators. In a flux 

of 2 x 109 nv/o~/sec8 the ohamber shows 85% saturation at 500 

volts .. Mr .. llead will test its useful range shortly .. 
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Physics Section VI 

G. Youn6o Sectloa Chief 

~otal ~ocbnlc&1 PeZ"aonAel (laclud1AC eaperYlston)o . .. 9 aDd 6 Train ••• 

Jluole ... llata => • llpo..to-d.atie 111lt ot thOHlal.n_ts-oa absol'ptlon crottS-

lIeot10&a 1. betD' COllllpUe4 (Dll11DUke e B04er8r'l ".,)", A 11.~ of neutroA 

reDO 11811\. 08& vlth w14tha ..... !mo_ '15 &110 111 p:i"«IpU'aUoD. (Ba1Ael3, •• ). 

A Gltu4;r 18 be1l1g made of the cor., d1etrlbuUOA of neutroJ!soUJ'cea 

(D18n1c~) .. 

'1.,,101L Product Poll1.Ord.Ag "" (110481'.1' 0 Hou8ebolG.er) 0 

A ~ of IDowa thermal crose-aectlone, with cGrtata almple 

.tatt.tical ds.ta Oil 'hello. 11 belA'" preparo4o 

.&. 1Hmo (CL..LCB=l, Frib. 11. 19~1) haa bea i8sued~ 

Multl:ele Group 'fhtlOl.'Y'- (Gal"llbedl&ll. ilounboldar) 0 

&. report entitled. ClMG1t1=croUp, M1.Jlti""reflector Pile Thec1'7" 

has been iesued aD MoltP=2460 thie oone1del'ab17 exteAd. the dle~ .. lon 

I glyp, sarlier 1n HoIIP-202. The Mtr1%. methodtl here dey.loped. aJ'e 
o 

betng emploTed bT 5p1J11'u 1D calClllaUo!1u on the hi-flux lPill!l~ 

flat Pile" "" (GGertsel). 

Calcula'U01ll8 are belnc made OA pile. in 'Which 'h~ breed.ing 

absorber 1& distributed in hob a lfJq< as to keep the thel'lllM lloutrOlll 

flu unitorm throUChout the pile proper; thUD. onlJr tut Aetltron8 

flow '0 'he retlectorQ 
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Reson_ce Pllea "'" (Bendt) • 

Some calcnlmt1oA8 tor plle. operatinc at h1gh reaoJ1aJlce 

energies (Abo .... 50 Iff) have been ma.cle u81q _al1t1c appro:dma= 

tiO!lID for th~ fi .... ioA eroea-sect1.oJl tiependeJllce 011 _erg .. 

'ast Pi1!,! "" (l4eDke) 0 

SO.G OAe-crOUP oaiCalaUoDII As? beea tIlI84- to IiUIJ. how the 

'hi am... of a:81 reflector at! eotrQ 

(1) tho " .. viae til pl1.:d •• ,,:·. 

(2) t.he tracUoll of the 1.altac8 aeutrou. etCh IIUl'Ttve· 

paemage througb the reflector to Qn exterior absorber& 10e. the 

I1Jbl'eed.1D& .-tiel_.' of tho l'otl6)ctol"o 1.'1118 it a part!eu.larl;y 

'simple --.r>1. of tho '7P88 ot Dl'ee41q blaDket pro b1emo '&lac 

studied b7 Oo.r\zo1 and HouDeho14er Q 

CalcmlatiOD.i. Oil .1xed :tast alul slow plles (MoIlP=250~ po 32=34) 

are 1.a. abeTlIIIlce lUlUl I!. coaputer CaD. be obtaiDed." 

Pile Blankets = (Householder. Goertzol), 

'tIoR, coatinU$D Oil putt1nc together th.8 rcura.1te obtained 80 tar!> 

vlth attempts to o'btain lmpl'OYeQ. mathematical aD-alT8GtI~ 

-ShielcUDg ~ (M\U'r.,~ Ltbb(!IJ)" 
.., 

A first 4raft of .. paper C1vlnc further thoorettoal aalcolat1ons 

on neutron penetration has been wr1tten& sad data from-pile ehie141ng 

O%p$r1ments 111 beta!; compiled" 

Po",er 'Plants .., (G!'ebe)~ 

A report 1~ ;belD& vri "hn 011 the UI!10 of -photpborue instead. ot 

" 
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mearma.1'7 !D. the hleb 'empel"at~. Glut ·ot· blD.a17 POWSI' plantBo Aa 

fa. flu14 alement vltb & Aot un4al.7 large capture oroee....ecUoll 

(a.bout 0 .. 2 to O~3 banal tor therll&l a_tl'ODlppboapbomm M8!7 

po.sib17 be ot solle inter .. ' tor pl1e UD.~ .WoNtA'ioa fl'Ota 

'IVA Oil cerro.toa 'by phospllorus t. JlGt 418COure.clac". 

Power Pil. "" (loUC) 
ad ..., 

.& repor' aUtled "Ou.tUa~ of & Liqa.td Metal Pile" ftt bel .. 

t;ypedo The unU con.tel.red 1e a thermal pile wlth· 11.'0001 .. , 0llc1 
/ 

lie met.al moderator. anel with ~s till81o~le material (23) d111801vec1 

1n liquid metalo 
~ 

, ~. 

" 
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