
!j 

,:, i' 

, r, 
~ . 

I· 
• I 
, ! 

, 
.: 

',w" : 

"2 ,. / i 

1llllllli~ Illrrllirilll~rillll~illlllllirl ~111~ifllllll " 
MonI'-SS 

3 4456 0018868 7 

'~IT-: DO"'iJV';:"'.r~ rc··':-·_-;- .... C" ~P'A . - 'n J....., - .... -. ,l __ ....... ~ 4 ) -. _ Il"t 

'0 . s . -o~·.. /P (";CJI'S 1 'WE J'1 • j, -'.JC.N~ _. 

Contract NOQ W-35-058, eng. 71 

OAK RIDGE NATIONAL LABORATORY 

CENTRAL RESEARCH LIBRARY 
CIRCULATION SECTION 

4500N ROOM 175 

LIBRARY LOAN COpy 
DO NOT TRANSFER TO ANOTHER PERSON. 

if you wish someone else to see this report send in 
name with report and the library ,will arrange a loan. 

ORNL-118 (6-97) 

-::.. .;:.. .::. -:!. ~:.. ..:~ .:~~ 

Ies DIVISION 

-::. .:~ .::- .:: -:~- .;:. .::. .;:. .::- .;:. ~~. .:: .. 

-:~1 -'~~~ ~ 
.~~ ~.~'~. 1): 

REPORT FOR MONTH ENDI NO JANUARY 31.1 19~:6 

Lo Vi 0 Nordheim 

- C~osslf~co~iO~ :hon-g=-t~: UNCLASSIFIED 
By Author.i.txYQf:·vb . TV.. 71.0- 1/ / 3 

--un"' ...... il"firh:8 uivlSWIi 

Y -12 Technical Library ~. ~ I 3 ~ 7 
By' ~ c-.. == Date: - __ _ 

. liUtWOCR1> ncrerenee ~WV. 
X.906 Buildiu 97l1-1 _ 

/ x:: /1 

~;~tE C~ R E~I\ 

~ 



. ' 

.~ 

~2-

SUmrD&17 , 
/ 

The work on the heterogeneous enriched pile is progressiIl;~ 

satisfactorily. ~e layout of the whole installation is to a 

large extent determined by the experimental facilities. A series 

of discussions'was held with the design group of the technical 

division and the instrument is gradually acquiring a definite shape. 

Studies have been made of hot spots under spacers in the 

assemblies. of the shielding requirements and of the Xenon effect. 

It has been found that ribs or pimples on the plates will not cause 

excessive troubles. It is proposed that w type inserts be made in 

a concrete shield in order to permit the brinGing of apparatu3 to 

a minimum distance from the neutron source. 

The Xenon effect will necessitate very careful planning or 

operations. schedules and arrangements of experiments. In a high . 

flux pile the Xenon concentration is limited by the self destruction 

due to neutron absorp~ion at constant operation. After a shutdown 

or reduction of power level the concentration will increase sharply 

due to the continued production ,by the parent iodine in ,absenoe 
I 

of this mechanism for removal. Every shutdownwill,theretore,' 

lead to a fairly long dead period ot the pile. 

The critical experiments on inhomogeneous mixtures will be 

startea early in Februa~. It is also expected that a controls and 

instrumentations gro~p can be set up in the near future. 

The follow~ing pOints may be mentioned in connection with the 

current 

'\\1 li~~'~U\\«Il\ ,~\\\\\, 
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The pile osoillator has been tested with various samples 
I 

and has proved to be a reliable inst~~ment. Using the proximity 
I 

et'feot,oross isections as small as 0.1 mm.2 oan be measured with 
I 

a probable erzror ot' about 2~. With hydrogenous materials a nega­
I 
! 

tive et't'eot (inorease ot' neutron intensity if' the absorber is near 

the detector) lis observed due to greater et'fectivity of slowed down 
I , 

neutrons in a'borandetector. The f'ast oscillator for measuring of 
i pile constants is now ready for tests. 
I 

The appa.r~tus for photoneutrons from tission products has now 
. I 

finally been ~ompleted and is ready tor operation. 

The double crystal spectrometer has been further developedo 

~ith res~ct to 014 plans have been initiated to expand future 

production by/the replacement 01.' the present liquid faotory by 

batchprocesstng of calcium nitrate slugs to be irradiated in the 

reflector. 
I 

~7ork on s~veral nuclear physics problems has been . resumed or 
I 

initiated. Among these are the study of gamma energies per beta 
I 

ray by integration in an aluminum block, the search for long range 

alphas r1'o~ ~lutonlum, and plans 1'01' measuring the 11re time or 

neutrons. T~e latter work will probably grow into a nmjor under-
I 

taking 01.' jundamental importance. Plans for the pillto as pre-

cision instrument have also been continued. 

In the cJrrent period Drs. S. DeBenedetti, W. f:l. Preston, 
I 

and C. D. Goodman have joined our staft' as senior physicists. 

I 

d3)::' /r 
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/ Physics Section I 

~o Ho Snell D Section Chief 

Total technical persoane1 (inc1udin~ supervision)ooo~g (this perlro) 

Problem Percenta~e of Section 
AssignmeD.t Manpower 
Nuabftr Subject Statue Reli!ort P!'!ro Next ~ 

PXl-7 14 C Production AcUTe 30 25 
pX6-4 -eutro. Temp~raturft in Active 12 C' 

Pile 
pX8-1 Gamma Ra7 Spectra Inactive 0 0 
PX8-2 Photoneutron SOl rce. InactiTe 0 0 
pX14-1 Crt tical1 t7 tt.f Vessels Active 16 0 
163-XJ9P Service ilux Meaeurem-nts AcUve 12 5 
PKS-4 Gamma Energ7 per Beta Activf! 15 30 
PX5-l5 Controls laaetS.v. 0 00 

CriUcal T<.lxp',rlmente Actin 5 35 
Neutron recar Active 10 t:\ --

Total 100 100 

\ ' 
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PX1-l ~ 014 Production - (Norris" ArDette o Schuler) 

The factory lost four da,.' prcductlm laat month thrClllgh 

pump troubleo The effect of warming the Bolution vas inve8ti~eted; the 

c0811n« wa. turned otfD and the solutton alloved to rise to its equili­

brium temperature. which va8 about 40°0.. During 24 hcu 1'8 of thi8 0 a much 

larger amount of bar1um carbonete precipitate wes formed than during a 

similar period at lower telllp~ratureQ The cooling wes t hen turned on &,..1n o 

and the y1~ld of precipitate returned tonorma1n The laree preci~itate haa 

not yet be~n assayed f~ C14~ 

A dec81 curve haa bepn obtained of the activity of the ~ae 
14 

that emerges from. the extraction traln~ Some 0 activity i8 present __ 

an indication that we are loeing a 11ttle of our ~roduct~ There are also 

apparently activities with half-ltv~8 of (1) s~Teral hours o and (2) about 

16 mlnutes o These do not agree with aA7thing that might reasonably be 

expectedp but it i. doubtful if we will have time to identify them~ 
14 

duction 

180tope 

The preparation of C standards is proceedine. 

The possibility of Increaslnt: the Ol1ntcn Laboratrxriee 1')1'0-
I 

I 14 
oflC I> as 

I 
Commltteeo 

mentioned in last monthee report p was la1d bef.r~ the 

It was I!;ellerall,. felt that there was Rufficient Wlcer-·, 

taint,. about Banford plane to justify an independent start at Oli ntono The 

Tftcbnical ~ivi81on has accordingl,. undertaken to CaR ab.ut '1000 elugs·of 
i 

calcium a1 ~rate and the liquid factory will probabl;r be remUV' I'ld in 't.wo or 
I 

three months" Production from the canned _tenal will probably start 

about July 

, JY/p' 
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WI!! have about 40 millicuriee of C14 or~ haJld lit pr~len t., in"" 

c1ud1n~ 8~vera1 uaassayed 8amp1eB~ 

px6-4 - Beutrca Temperature8 in Graphite - (Branch) 

Pyrex pla tflle of dlmf'!nslon., 2" x: 3" X O.~OltO" hav~ b ~en ':"tDed v-d 

from Cel'lllng GlasB Works and are belnr, usp-a 8B absorb~rs in th~ nellt!"01 

temperature measurements made in the standard pl1e~ S~Tera1 tran~id18g1oDfi 

ha~e been meaaared D but thf'! correspondlnr, temp~ratures hay!!! not be~n c~l-

eulated~ pending thp. calibration of the abaorbll!r@ in a mono-energ~tlc 

neutron beaDlo 

Trans~i.,aiomhave been measured in Slot 3 (z = 34 em) ~or 

gra!lhi til! temperatures of 40 and 10" C and in Slot 12 (f: :: 12 5 cm) for e 

gre.,hi te temperature of ,0 which indicate a lowf'lrlnp: of neutrCll eq'lll1~· 

brlum temperature with increasing dhtanclI!(z) from the RB-Be sour!.:e., 

The follovinp. tranamissions of thermal aeutrona have berm measured t }~i 8 

monthg 
i 

SlOT Z GRA?HI TE TDfP 0 TRANSMISSION 

3 34 em 4° C O ... 34s 
3 34 em 100 OQ354 

12 125 em 3- 0,,333 

The increase in transmission apparent as the :':-raohite temp... 

erature goes from 40 to 100 at Slot 3 may be dUfl tc a d ependenee o;~ neutron 

tem1l!lrature on gra!)hite tf"'mpfl'!r.9ture~ hOl"'I'!Y!"r& the prebablfl'! errors have not 

be~n computed yet and tht statistical error may he larger than th~ dlt-

f~rence observ~dQ 

I,¥/P 
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Gold absorbers of variabl. thickness are being fashlon~d from 
I 
I 

0.,005" AU :foil- and ":'111 also be used for measurements fL t h", t ransmleeion 
I 
I -

a& a function of absorbert hlcknesso 
I 
I 

PX8-2 - ~toneutron Saurce. - (Bar.~ro Steraberg) 

'l'he photont'!utron 71,e14s from Gallium 72 and beryllium ia 

deuterium have been mea8ured~ The results are as fol1ow~: 

o(OBe 
o(<1D 

-P8 2 = 1..85 .x 10 - em 

2 50 10=28 2 
:: Q It em ~ 

where 0< 113 the .number of efff!'ctivf" (ioe" 2.,25 Ney) gamma quanta emHted 
I 

per disintegration b~t.o , 
I 

PX8-4 - Garmna energy per bet!,. - (Barker lJ Sternberg) 

Active work has been resumed in preparing the ap'!)aratul'J tar 
I 
I 

these measurem .. nts c A meane of inserting sources into the aluminun block 
I 

I 
has been !worked (J.l to The ionization chamber - FP54 carriage has b,!en 

buIlt? The circuit has bll!en assembled. .. At prl'!sent worle is in progrtes 
I 
I 

on the ~54 amDllfiero When the apparatuB 1s made to settle down Qud 
i 

give cep~ndable readings,. the !rsmma energy. emitted b,. Sodium 24 and 

Gall1U.ID 72 will b", measured;) and the rl'!sults wi 11 be uSf"d in conjunction 
I 

wi th the: :)hotone!ltron yl~lds meAsu.red lnthe ' .... ork for Problem Assigr_:m~nt 

PX8~2o 

PXl4-1 -! Criticality of Ve8a~ls - (Snell) 

I Considerable time has b~en sp'ent on the t ... o reports cover; u~ 

this wo ViE ... MonP-!:7 and MonP_l~g" 

-;7 j;/;Y 
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Neutron Dec!l - (SaxoD g Shrader r Snell) 

A metal evaporating outfit is beinr assembled~ Th~ design 

ot the proton-coll~cting ,sy!tem 1s beinp- studied b7 the stretehed-rubber-

aud-ball-bearlng techalquec The V2CUum system has been m~t17 deslgnedQ 

.. 
, ... ;, 

tf'~/' ,< 
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Physics Sectlon II 

A. fJ. Weinberg, section Chief 

Total Technical Personnel (Including Supervision) •••••• 7(this period) 

Thermal Utilization in Heterogeneous Piie (Scalettar) 

Because of the lattice struc,ture of the new pile, the parasitic 

absorption in the P-9 will be somewhat greater than if the pile had 

been homogeneous. In the. following table are given f, the thermal' 

utilizations (fraction of neutrons absorbed in assembly)d, the ratio 

of average neutron density in the P-9 to average density in the 

assembly, and f o ' the thermal utilization if the assembly material 

were spread uniformly: 

Concentration (grams 25/li) . f fo d 

1 .. 958 .968 1.309 

2 .980 .904 1.207 

:5 .986 .989 1.275 

4 .990 .992 1 .. 267 

The present plart is to use a lattice arrangement (15 cm triangular 
I, , .. 

pitch) corresponding to about :5 grams of 25 per liter. 
I . 

Diffusion.Length in Heterogeneous Pile (Scalettar, Weinberg) 

The dimensiJns of the new pile'are comparable to the diffusion 
I 

length in P-9 and are not very much larger than the la t tice dimen­

sions. There is therefore some question whether the usual macro-
I . 

scopic theory ot; the homogeneous pile is applicable. In particular, 
I . 2 

the formula for!the pile diffusion length, L2 = (1 - f) LIt where Ll 
I . . 

is the moderator diffusion length, must be re-examined. 
I 
I 

~r// 
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Calculations ot the'diffusion length in a lattice were made by 

?laes (CP-992) for a sphericnl lattice, but his results are not 

readily applicable to the present case. We have .found that fora 

slab pile of infinite lenBth but finite width and breadth, the pile 

diffUsion length cart be expressed in a f~irly simple closed form. 

Using this for~la we find thnt the diffusion area in the enriched 

pile is about 4~ Breater than the value usually calculated. 

Hot Spots Under Ribs in Enriched Pile Assemblies (Weinberg) 

If ribs or pimples are used to ~intain the separation between 

adjacent plates in the enriched pile, heat transfer coetticients 

will be lowered in the vicinity of s';.lch obstructions and hot S?ots 

. will develop there. The temperature rise under such spots has been 

calcula ted by Kar-J.sh. His results indica te tho t under the conditions 

prevailing in the proposed pile, the film drop under a 2 ~n. wide 

rib ,will be 35;~ hir;her than the normal film drop. Under a 2 m.":1.. 

diameter pimple the increase is only l5~. Neither ot these tempera­

ture rises seems excessive, and therefore we are reco~~nding the 

use of spacers. 

Xe Poisoning in Pile (Abelson) 

\~n the enriched pile is shut down, Xe135 will continue to be 

produced by the decay of 1135 but it will not be destroyed by neutron 

capture. As a result the densi ty of Xe135 will rise' ~ery ";1arkedlyo 

The consequent reactivity loss means that the pile Will be non­

reactive tor a fairly long time atter shut downo In an enriched 

pile run at high flux the rise in Xe density is very much greater 

than the values oalculated by Friedman tor an tinen~iched pile. 

//J ~ /.1" 
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I 
In the fol~owing table we list, for various fluxe~ the rstio 

of maximum to kteady state Xe concentrations and the time after 
I 

shutdown at wh~ch the maxlmu~ occ~rs. 

Flux I I 
! 

1 x lb13 
I 

5 x 1613 

1 x 1014 

2 x 1014 

4 x 1614 
I 

10 x tt014 

Xemax./Xeo 

1.3 

3.0 

5.1 

9.7 

2204 

47.0 

t (hours) 

6,,7 

11.1 

11.1 

11.1 

11.1 

11.1 
I 

The maxiImlPt flux in the new unit is abou't 4 x 1014 • The Xe will 
I 
I 

therefore reach a concentra t10n 22 times its equilibrium value at 
I 

this high flux. It uil1 return to its equilibrium value about 3 

days after shupdown. This is the order of time which will be need-
I , 

ed to regain original reactivity after an accidental scram. 
. I 

Pili to Tempera~ure Coefficients (Soodak) 
I 

The pilito! being considered is a s~ll pile containing ~ 600 em 

of U235 homoeeheous1y embedded in /""J 15 liters of a hydrogen. conts in­

ing plastic 9'.lbh as polyethylene'. The total absorption oross-section 
! ,. 

of the pili to lis /-' ..... 1000 om2 of which about 300 om2 are due to hydro-' 
. I 235 

gen and 700 cm2 to U • The reactor is surrounded by a eraphite 

reflector whicp in turn is surrounded'by soae shie1dingo 

The main phrpose,of tho pllito is to measure the absorption 
I 

cross-sections l of rare isotopes such as the fission produots. It is 
I • 

I 
important, fori these experiments, to know the propert-ies of the 

pilitoas rega~ds to stability. For this reason, the temperature 

-I 

/1~/jI 
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coefficient of tho pllito has been estimated. 

Since both the absorption cross-section and the density decrease 
-' 

with increasing temperature, the reactor has a negative tempera~~re 

. coefficient. On the other hand, the decrease of density in the re­

flector is unimportant while the decrease.of its absorption cross­

section improves the reac tivi ty. Thus the temperature effect oi' the 

reflector is positive. 

The results of the calculation are as follows: 

Jke!'f 
JT ~ - 2.5 x 10-5 peroe for the Reactor 

Skeff ~+ 0.5 x 10-5 peroe for t!le Reflector 
&T 

The pilito as a whole has then a negative temperature coeffL:dent 

and would be a very steady pile, if only te::!lperature considerations 

were lmportant. However, at the low fluxes present in the l2lEohine 

statistical fl?ctuations may seriO"Ilsly hamper measurements wtich 

require a steady flux. In the above calculations, the effect of the 

presence of air (nitrogen is a neutron absorber) has been neGlected .. 

This e.f.f'ect is rather small, however, and V/Quld represent a c.:>rrection 

to the above values of only several percent. 

,1 
, jJ. 'f 



-13-

?hydca S~ct1on III 

ED OQ wollan~ S~ctl~n Ch1~f 

Total technical personnd {1ncludln,.. Bu~rV1Bicn)~'>Q..,o10 (tl':if! FAricd) 

?:rob l .. m 
AS!'!ip:nml'!nt 
Number 

iJ'<b_l 
p:no-I! 
PX10-16 

PJe10-18 

PX10-lg 
PXIO-3 

SubjfOet 

Pile Oseillator 
CrY8tal SnfOctromptp.r 
Cheract-rlstlcs of FleeioR 
Product" FJnt! N"u.tron In­
duced Activit!"'. 
Short Half-Llfp. Gamma 
F.n"rl;!les 
Captur@ Ga.mlll~ .l!.a",rnes 
Cloud Chamb-r Studl~s 
Wri ttnJ!': 

I 
I _____ 1 /t9Y/' 

Statuti 

Activ ... 
Activ~ 

ActivjI! 

Inactt ve 

Active 
Activit: 

P.rcent ..... nf Spctlon 
Manptw l"r 

R.'C~ f~l"o Iil''',;:t P"r" 
~' 

20 
~O 
10 

o 

20 
20 
10 

20 
:>0 
10 

o 

::>0 
20 
10 -

Totsl .. o.. .. 100 100 
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.PXIQ-19 - Capture Gamma Energies - (Koch{1 Willl;lrd) 

Photo~raph7 of the electron tracks produced b7 th~ neutron 

and t:amma backP'l'ound near the pile wall i 8 underwq and an analysis ~ 

the character or thll backgound in terms of number and energies i B oelnE' 

madeo Theee test. will prove the need for Ibl~ldin~o A new csmere 18 

vell tOWArds complet1on 1n the ahop and a current re~llator circuit for 

the magnetic field collI has been made by the elp-ctronlC8 groupe 

PX6-l - High Speed Pile Oscl1lator4 - (Koch~ Moak) 

Az:l. alr turbine with a stainlesl steel top and a ~raph1t.e 

Itator has been made to lucce88full7 operate at a speed of 100 cpe and 

at t hI!! pile temperatures and eond,ition~equ1red of the fast osell1etor., 

Some 8li~ht improvements 1n stab1l1ty of operation v~re made p08sibl~ by 

An analYBil of the top fundamentals carried Q1t at the be~nalng of this 

perlod~ Hovevero the main eontributlon to makinr, a working uait 1a ~ttrl-

buted to the .election of correctly ireated lI1a'ter1els wi th 8u1 table pro~ , , 

perUee" 

Althoup.h the stalnless steel top 18 almoet1blaek to neutron6 c 

which viII 
I ' 

reduce the neutron signal d:> tainable o the preSf!Dt unit ,,,111 b,e 

inetallAdin the pl1eo Cadmium quadrants are now beln~ attached to thp. 

top 8urface of the, rotor and rechecks of the turblne~ operation w111 be 

made before use in the pi le.> A new carbon stator and "..lW!'linum rotor will 

• This work 18 being done wi th t he cooperation of Chs,rIes Marsh of the 

in8t~ument depar'ment~ 

"'~_iI:ZJ 
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i 
I 

be meehin~d in the shops while the stainl~ss steel rotor is in operation n 
I 
I 

An inc reas,d neutron signal should be obtalnll!d by thl'! 9lbsti tuUm of alum-

I 
tnum for et.lnl~ss eteeln 

I 
I 
I 

.PXf)Ql - Th~ Pile Oscillator - (Moe.k: r• Strong) 
I 
I Rl!'!cent experiments with the slow,pile oscillator indicate that 

the proximity effect described in the last reportp as ueed for measurln« 
I . 
142 

croBB-B~etions of small absorbers (10 em or lese)g will result in no error 
: 
I 

due to neu~ron-spectrum dtstortlon w within the accuracy of measurementl u 

I • 
CrOaB-Bectt one of different absorbers were measured at tvo posi tions in th.e 

I 
nile~ one position was cl0ge to the detector and the other poeitlon at a . I 
constderable distance from th~ detector~ The meaaureml'!nte for the two po.l­

I 
I 

tiona agreed within lo5~. well below the error caused by pile fluctuatlons~ 

I 

Use of thei proxlml ty effect increal"'! t.h!! • enet t1 vi ty of the lnetl:"ument by 
I . 

a factor ~r teno Macroscopic croes-sectioAs ot O~l mM? may now be ml!'!aaured 

with 2~ probable error~ 

I When uolng the prod "itT effect it hao be.n fouaa that ~ro­

p.enOU8 matjrlale (i "eo., luci tell 'po17Gtyren~" plexl gllu p , etc',,) act as .ega,.. . 

ttve ab8arrers~ This effe.t WAS m~a.ure4 tor polyetyrene p resultIng in an 

apparent ::l~gative cross-Iection of 1,.9 mm2 pe,r gr8JD of the material" Light 
I . 

el"m~nte p~aced n~ar th~ bo%'on detr-etor .. due to their 81owinp: down properUes" 

1!J.cr~a6f! r~thf'r than dr-crease the DUftlber of elo", neutrons falling on the 
I 

ehamber~ ~p.a8urement8 on absorbere containing hydrogen or other ~1ght elements 
I 

/.$_yn) 
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must therefore be corrected for this effect" Onl'! may mak~ theoee ~OTh.UCb.B 

proTldedthe amount of light elements in the sample t 8 known., 

A· sample al Cb20
5 

has been measured and the absorption erOBS­

section of Cb haa been found to be 1,,45 ! 5~ barns" The sam'Ple vas com·­

pared with Al as .. standard aSBW!ling a crolS-section of 0,;,24 barns" The 

sloving-down corrections for Al and for the Q[ ygen in the Cb205 ~ample 

very nearly balanced out and were neglectedo 

Some diScus8ion has been started regardin~ the 8o-callftd 

pile-nolse or fluetuationa tn detector current when 1I0 e.bsorber t B b 1!.'1!l#!: 

moved¢ The n018e has heretofore been attributed to fluctuatlona in cool-

tng-al r poi Bon" Some question haa ari,,,n a8 to whetht'r thf!8e fluctuations 

could be the statistical fluctuations in the neutral flux~ Two chambers 

were Bet up four feet apart in the pile in the same 8trin~r channel. 

Current fluctuations in the two chambers were studied Btmultaneously on 

an os~111oBcope and no correlation wes found between themo It is planned 

to Obtain furth~r information about these fluctuatione by the use of a 

harmonic analyzero 

PXI0-8 - CrY8tal_Spectrom~ter - (K~ Co Petereon o Re Bo Sa~~r) 

The work: wi th a double crystal spectrometer,. rl'!portP.'l brt efly 

last month!) has been continued, f.lost of tht'! time has been spent on pre-

11minary investigatlons of various erystals (UeCl, KC1. LU'" all used as 

second crystals) 80 aa to determine the proper crystal orlentat'cr,s and 

counter sl'!ttlnp';s for the various or ders of reflection. \'1 th thf' (200) 

/tjf'/I 
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planeB of !faCll) a. many as four cr derehave been ob8'!'rvedo Rock1~ CUM'es 

of three of theBe are show in F1~re8.· l' - 3.. Fl~re 4 shows a rocldng 

curve for the firat c:r df.!r re tlecti on from the (200) plane. of LiF and 

Fi~ure 5 a similar curvl'! for ICl~ 

Reflection coefficients for these cr7stala are of the order of 

10-5 to 10-40 though accurate measurements have not 7et been made o 

An improved cry,tal holder has been con8tructed which permits 

slow rotation of the crystal about an &xi. normal to its face 0 80 as to 

make the proper Betting eaa70 During the last we.kl) the whole a'P'Paratu8 

W&8 dismantled and re-a.aembled 80 as to cut down stray radiati<n and' 

reduce thl'! counter backPrcundo The first crystal (BaCl) 18 now completely 

enc:l.8ed in a paraffin-CAdmium-lead shbld which absorbs the part of the 

main neutron beam not refl-cted by the flrst cryatal Q Th~ reflected beam 

emerges from a hole in this shield and strikes the second cr:rstal~ fb1. 

arrangement permita the counter to be mOTed considerably closer to the 

8econd crY8tal~ with a correspondingly greater probability that the re-

fle'oted beam paS8es through the whole length of the counterQ As 800n 

a8 .this 18 icertain" quantitative mea8urementll will be started" 

PXlO-18 - Bard Gamma Raytl from 25 - (Roe ell Burgy) 

Final report to be ilsued 800.~ 

I 
PXl0-3 - LOng Bange Alphas from PlutoD'wa "'" (Burgy., Blca SII RO'IIe) 

I 
I The problem of whether long ran~e alphas are emitted from 

plutonium spontaneously is beln~ lDvestigat~d with a n~w 8am~le~ The 
I 

I 

/7//J" 
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i 
pOl!slblllt,. of confusion due to protons from ano(- p reaction has been 

reduced b,. using plutonium as the oxalate o Preliminary ~rk h_a been done 

vith a tl'tlek « particlt!.' photographic emulsion" With 1004 mg of PUt (Nt!r 
I 

an area 9f 2303 cm2 on platinum g and covered with gold fo11e 2202 m~cm2 

particles per second were d) servedo The ranges ll mel'lsured 

rour,hlyp were about 10 emil air equivalent o 

PXlO-16 L Fission Product and Neutron Induced Act!vities - (Po w~ Lev,.) 
I 
I No Dew results can be reported thiB month although a good 

deal of routine work has been done~ SOlrce8 of Palladlumv Sllver and 
I 
I . 

Cadmium hav~ been prepared and various instruments have been Imvrovedo 
I 

D~rin? a: repeat run 0. 27 day Pa,vacuum trOUble waB eneauatered that 
I 

neces81tkted an overhaul of the vacuum s,.etemo 
I 
I 
I 

2~y/r 
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Ph~.lcs S~etlon IV 

L~ B~ Boret v Section Chief 
So Bernstein, Assoeiate Seetion Chief 

!ct al temnical pftrllonnel (lncludin~ 8upeM"181on)oo .. ,,9 (this yp.rlod) 

Problem Peroentae.e of Sp.ctlon . 
A881gDJ1lent. Manpower 
Nuber Subject. Statue hpor t P"'r¢ Up-xt .per .. 

PUO-1 Fissionability of 40-10 Inactive 0 0 
PXlO-8 Beutron riftraetlon AcUTe 20 20 
PXIO-10 DP.ut"'rlum Gamma Ra7 AcUTe 10 10 

Speotrometer 
PXIO-14 POlaonln,; Co-. fficlenh Inactive 0 0 
PXIO-15 Photoneutrone from Fiseten AcUTe 40 40 

Products 
PX10-11 Ftssionability Studle8

233 Activl!' 20 20 
PX4-S Heat Evolution from Pa Active 10 .!Q <==- . 

Tot. al 100 100 

2#/' 
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NoDP-56 

PIlO-lt - Flaltonabill', Studia. - (Fl07do Schofield) 

Me.lure.ente indicated 1n the Dec~mber r8~ort u~on 5p239 have 

been anallzedo '!'he reaultl of th81e .ealurements indicate a fission cr088-

8~ctton for theru.l •• 'l.tl'Ofte 1~1' than 10 barll." Th .. grtw th cu"e wal 

darted onp. hO'lt' Mel thlrt~ four miaute. aftfl!r t M ftnal chemical separaUCln .. 

!ht, wa. a prell.illarl aea.ureaeat aot eZpP.cted to glv~ deftn1tlvfI! re8ult8; 

80 that it wal Aot 8urprl.1n~ th~t extrapolation to lero t1me wae UAc~rt.lao 

A aecone sampl~more car8~llt ~urlfl~do vae prepared bl Mro HAlpertn of 

the Chell.i8tJ7 1:1v1810no 0-1" Unexpected cUfftoultles arose due to back-

~raQ.d In the photographic lI..terlal u8ed~ Bo results were obtained from 

thi8 experimellto Whell the photo~raphlc dtfftou.lttee have been overcome 

the-, work will be repeated., 

Cooperativ~ research with !estman-Kodak has be~n cont1nued on 

the development of more satisfactory ?hoto~raphtc mater1a180 After ex-

tended discussions 1t was decided to produce in moderate quanti tie. a 

modified Kodall\h emulsion 8howln~ moat of the deSired photo~ra~hlc ~ro-

pertlee, Fieston tracks in this emulsion do ntt ahowa8 a 81nple row of 

I p.ralns but rath~r 88 a continuous row of very small blobs o Additional 
I 

work will bei done 1n determining optimum develo~ing techniques for this 
I 

materialn Samplea are expected in the Tery near future~ 
I 
:The Bier man a!:>ectrometer i8 now belril!: co ... ~pll!'!d to the sample 
I ~ 

I handllng eqUipment and 18 very nearly ready for the first ou.t-gassing opera-

I 
tion" I 

I 
I 
! 
I 
I 

..J,f"¥// 
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px4-, - B •• t BYolutlon tro. pa231 -
Worle on thi. problHl ha. be". "at •• ,.,t'" to complete a lon«­

.taDdln~ report on ,11e charact.r1.tlc ••• quire' fo. the .. aD The dlff~r. 

flBtSal oalonm.ter req,uJ.re4 tor thi. (ltS'P"n.dt ._1.. be COJD'Oleted during 

the DII}xt .oatil" Itl a .... bl' .1. ua4 •• va, at th.t "'.'~lIt il.eo The thort_ 

blll.t. r.quired tor the .sperl •• at ~Y. a .. 19"'6 

ShieldlDI ot _rlohed Pl1. 

"tteniloa bat b.ea doYeD to the "robl_ ot .bie141Dt' th~ Dew 
, 

earlche4 unlt~ Thi' vork will require a44ltioaal eftort a. pl1~ desip,n 

pro,re •• eBo The ceDeral reooameD4stloa tor .hl~141~ v •• to use a CODcrete 

pour, t.r the princtple portlon. of the .tl"UCtur~ 'bu.t to ll!aTfI! p8Df!le to be ' 

tllled wl th block. ot lroa lDa.onl te V' .h1 .. 1d" Caleule,tionl haTI! b-een made 

OD thl! required thlotae •• aDd propertl.1 of the shle1d, 41 of W shield 

consisting ot fiye 6' la,er. of troa leparated bT tour 4l" 1arfl!rs of hyd~ 

ro,;enoul material, eog" u8oDtteo Theee l)aa~ls will pel'l1tt apparatus t.o 

be brought to a minimum 41ltaace trom the neutron IG1rCeo i Inadequate teet. 

are available on the ~ropertte8 of the Clinton shield to det~rmiDe thl! rsee 

rec.amended mis and thickDe.e of the concrete equipment o . For prellm1nar,y 

aeBi~ purpOSf"S all 8 9 slab of some lort of special concrete eontainiD~ BaS04 

.r equivalent atomic weight materi.,l has been recommended.. The difficulty· 

of getting hydrogen into a stable d1"7 etru.cture 1. no le 88 acute in 1946 

thaD when the Clinton shield was designe~ Varioue possibllities are atlll 

being inv8st.icatedn 

~!I1I!_l@i • 
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MoJIP-56 

PXIO-15 - Photoneutrone from Fission Products - (Wolfe~ Steinber~p B~rn8teln) 

iAll equ1pm~nt hal finally been assembled for the measurement o~ 
I 

the photoneutrone produced by gamma rays from the short-lived f1s61on products" 
! 

Oonsld~rable time vas 10lt awaiting delivery of enriched oxide deposits re­
I 
i 

qulred for the fleslon chamberso Theee .ampl~s have nov arrived~ The chambers 
I 

I 

I have been arembled", All clrcui te are In working order ano. the apparatu8 

is ready tOldellver data~ 

I 
PXIO-8 - Neutron Diffraction - (Ha8broucE g Borst) 

I 

IA billet of magnesium metal 2- 1n diameter and 24" Ion,. hal been 

grown, Preliminar,y measurem~nt8 indicate that a larpe fraction of thil 

billet cons~itute8 a Bl~le cry,tal lattlceo The reflectln~ qualities of 
I 0 

planes w1thlspactnes down to one A appear to be sat1sfactor,r for hi~h 
I . 

ener~tlc vorkQ 

x.135 

I Remote control equipment assoetated with the preparattcn of a 

eample ad~quate for eplctral measurements is nftarln~ completlon o 

I 

.;;;p..;;n=O_-.=.lO=---...... ~uter1wn Gamma Pal Spectrometer - (Dial) • 
I 
I Various bugs in this equipment have been in the process of In-

vestigation~ No prediction can be made at the present ,time of the 8ernce­

ability und~r operattng conditioas¢ 

.,1 ? ~,,'I 
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