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'For the new unit thé hetercgeneous type has béen adopted as
prefééa 1é'at this time due to its much greaterAsimplicity compared
to the homogeneous unit., Approximately the same performance in flux
and isotope production can be achiéved with only slightly greater
losses. A description of the physical characteristics and coﬁstants
will be issued in the near future.

- Details on the critical experiments have been worked out in
conjunction with the technicél division. They will be modifiéd also
into an heterogeneous arrangemeht wh%ch is more easily_manageable
and will permit to obtain all pertinent data. ’

Continued thought hés been given to the construction of the
pilito and to possible power piles. In the latter field, a simple
pressure type, with cooling water at 500-pound pressure; producing
saturated steam of four-pound pressurs in a boiler type heat ex-
changor will give énfefficiency of order of 23 percent and seems
thus to be quite promising. | |

From the other work of the division the satisfactory operation
of the double crystal spectrometer and the observation of the
local response in fhe neighborhood of‘ah oscillator may be noted
especially. ‘ /

The detailed reports of the various sections follow.




Physies Section I

'A;ﬁﬁo Snell, Ssction Chief

!

\

Total technical personnel (including supervision).... 11 {this period)

Problem -Percentage of Section

Asslgnment » Manpower
Number Subject ’ Status  Report Per. Next Per.
PX1-7 ' clu Production - ~ Active 30 30
PX6-4 Feutron Temperature in Pile ‘Active 10 10
PX8-1 Gamma Ray. Spectra : Inactive 0 0
PX8=2 Photoneutron Sources - Active 20 20
PX10-L Be 10 o : Inactive o o
PX10=6 Fast Neutron Yields inactive 0 0
PX1l=1 Griticality of Vessels Active . 30 © 10
163-X39P Service Flux Measurements Active 5 10
PX&-4L Mean Gamma Energy per Beta Inactive 0 - 10
PX5-15 Controls | Active 5 _10
Totaloo...o = 100 100
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PX1-7 - ¢ Production - (Norris, Meiners)

We bave to retract last monthis statement on the gamma
rays of carbon 139 because careful measurements with thin sources
have led to the conclﬁsion that the observed effects can be accounted
for on the besig of bremsstrahlimg. The ratié of the counting retes
obtained when.the betas are stopped in lead and in gluminﬁm was plotted
as a function of soures thickness. The curve should be flat if gammas
are involved, but actuslly it decreaéed with decressing sample thick-
ness toward a value not far from the ratio of the aﬂomic numbers plus
a contribution from 1nne£e bremestrehlen. Furthermore, the overall
yield of the x-rays is not far from what would be expeéted on the basis
of bremsstrahlen 1f reasonable counting efficiencies are assumed.
Finally, a direct comparisoﬂ of the counting rates of betas and x-rays
ves made with a known éure beta emitter.(PBZ)a The P32 emits betas of
higher energy, and it gave about twice as many x«rﬁy counts per beta |
a8 did the clhu -

Troublé wifh fhé cireulating pump in the factory has re-
stricted our production during the past month. We have about 3l me
on hand. | |

An estimate h;.s been made of the ¢ production which
could be expected if the outlying regione of the Clinton pile were
loaded with canned nitrogenoﬁs material. If 100 chennsls in Zone 9

of the pile were loaded for a length of 15 feet near the middle of

the pile, about 1 curie could be made per year, If célciuﬁ nitrate



were used, about a ton would be involved. The liquid factory in
the middle of the piie could be dispensed with, because the new
loading would yleld 10-15 times as much Clho This producticn .
}aﬁs-méy be negligible compéred to whab cén be éxp@@ted from
Hanford, bug it wo#ld have»an advantage in flexibility -~ that is,

different techniques could be experimented with,

PX6=4 - Neutron Tempe rature Measurements - (Branch)

Measurements of the neufron temperature in the Clinton
pile yleld & value of 7290 2.25o A, which corresponds to an energy -
of 0.063 T 0.002 ev for the neutrons witﬁlthe most probable veloeity
of 3456 * 84 m/eec. The range in probable erross given are computed
from the scatter in the data; no estimate has been made of the errors
inherent in the methed and apparatuso These iatter errors will be es-
timated from neutron temperature meaéurements that are to be undertaiken
in a tﬁermal column, using the same and imbrozed absorbers and detec-
torsol

The temperature of & neutron flux, if é Maxwellian velocity
distribution is assumed, is computed from the ratio A/Ao, where A is
the saturated activity induced by the meutrons in a thin 1/v detector
shielded by & 1/v absorber of known thickness and cross-section end Ay
is the activity induced by an unshielded flake, by the relation-

. fw 2
'A/Ao = u/*ﬁ'? j xzemx EE(Kg/vx)de (1)
o



where v ie'the most probable velocity, K$ is a constant determined
by the thickness and crossesectién of the sbsorber snd is measured in-

dependently in a monochromatic neutron beam and E2

is & tabulated E
function.

| For the ﬁhin l/vldetectors required by this procedure, Mn
flakes, 1 cm x 1 em x 0.1 cm were used. In‘order’to~eliminate\the
activity induced by the Mn resonance neut:onso'activations were made
with and without Cd with detectors shielded and unshielded with the
1/v absorber, Pyrex plates ground to 0.050" thiekness; (The method

of Cd differences in effect eliminates not only the resonsnce neutrons

but also all the neutrons in the spectrum ghove the Cd fout-offh,

This introduces ho difficulty in interpreting the results because

practically ell the energies of the thermal neutrons that maeke up the

Maxwellian distridbution lie below the cut~off.)

Prior to the absorption measurements in the pile, the
t . ) .
total croes-section constant for the Pyrex, K§, was measured in a
collimated monoenergetic neutron beam obtained with Mr. Borst's

spectrometer to have the value

ES = 1060 * 20 .



At lesst 6 determinations of each type of activity listed below

were made, ylelding the following results, normalized to Ayyy = 1000:

Activity Symbol _Shielding Observed Value
fotal ' At;t #oné' '1000
Resonance | AL, 0.019% cd 69.9 £ 1.2
Resonance | ~ Aps 0.038% ca -6207 % 0.3
Total Ay Pyrex 503 2.2-
Resonanca. (Ar“)B Pyrex + G5019" cd 62,77 % 0.5

‘The thermal activity in ihe detector 1o determined by

subtracting the resonance ectivity from the total wctivity. Since the

Cd absorbs a fraction of the resonance neutrons as well as all the

thermals, the resonance activity was measured as a function of C4

thickness so the activity could be extrapolated back to zero thick-

negs of C4d. Thisg extrapolation was made according to the following

v relation which takes into accoupt the oblique incidence of the ran-

domly directed neutrons:

(&)x = AEo(OK)

(23

where ¢ is the macroscopic cross-section of Cd for Mn-resonance

neutrons and . x 418 the Cd thickness. Actually 0~ was not known, but



=B
cub-and-try meéhods gave a curve thaet fitted the two observed
points (x = 0.019% = 0,048 cm, x = 0.038% = 0.096 em) for which -

o x was 0.0370. The,reéulting total mleroscopice crossasectiQthf

Cd for Mn-resonance neutrons is ' . . .

0~ = 16.4 bvarns.

Extrapolation by Equation {2} gives

The activity in the detector shielded with Pyrex plates
and 0.019% COd is corrected for the absorption of Mn-resonance neutrons
in the Cd as follows:

(Ax)p = BpfBp = (bpa)p = (1.16 £ 0.03) - (62.7 20.5) = 73 % 2.

Letting A and A, be the thermal activitles in the detectnr shielded

N

end unshielded with boron, respectively:

A:AB=(Ar)B:1¢30£3

A, T Byotmhy 5919 13,
from which the transmission ratio is:

A/a, = 0.468 L 0.00k.



From & numerical integration of EBquation {1), the most
probable velocity corresponding to a transmission of 0.468 > 0,004
.18

v = 3456 T 84 meters/secoA

from which is computed the neutrom temperature of 729° 31250 A,

PX8-2 - Photoneutron Sources - (Barker, Sternbeig)-

| stiﬁg sodium 24 gamme rays, si;.completeﬁruné bave Geen
made in deuterium and in beryllium sphéres in the paraffin pile,
Néutron integration measurements by the parabolic-foil method, to-
gether with bets-ray measurements on the strengths 6f the sourceéu
have yielded the following valuee for the Photoneutron cross-sections,

24

assuming oné high energy gamma per beta in Ba

3

| e
. Be: (5.9 T 0.1) x 10" Cem®

D (12.8 £ 0.3) x 1072Bcn®

Lo

The probable errors indicated show the spread in the values obtained
with the six runs. -
The effective gamma ray has sn energy of 2.76 mev. -

Work is continuing on the gallium 72 gamma ray of 2.25 mev,

k _
. : ..
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PX1U-1 - Criticality of Vessels - (Hoyt, ShradérD Snell, Abelson,
Baker, Barker, Xupferberg, Newson)

Two reports are im the final sgtages of preparation.
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Physics Section 11
A, M. Veinberg, Section Chief
Total.technidal perso:nel (including supervision)......8 (this period)

Power Extraction from Thermal Piles (kurray and lieinberg)

Perhaps the simplest power producing piie is one which uses
water undgr pressure as a coolant. This hot water can be used to'produce
steam either by heat transﬁer'to‘an evaporator or b; direct flashing.
Some efficiency calculationé have been mace for systems in which no

superheat is used, As an example, a pile run at 500 lb pressure can be

used to produce saturated stean at 400 1bs, If tihis steam ié run through

a turbine whose condenser pressure is 1" Hg, the Rankin cycle efficiency
of the system is 35%., Assuming an engine efficiency of 65% (this probably
would require some reheating) an overall theoretical efficiency of about
23% is obtainable, .From such a calculation it is evident that power erm
a thermal, breeder is a rea;onable proposition, even if superheat and’exM'
ceedingly high pressures are discarded.

The advantage of running the pile af only 500 1b is that the -
pile tank could be relatively thin;«so'thin that all the control elements
could probably be placed outside the'pressure tank, The aavantage of not
using the pile water as the working fluid is thatu by so doing the turbine

is kept free of radiocactiviiy. This of course amst be balanced against

the slight efficiency loss introduced in the irreversible coolant to

- working fluid heat transfer.
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ngaacity of'the X-Pile for Isotope Production (Scalettar and: Soodak‘)

| Aside from possible increase i'n. operating power the limitation’
on isotope production in the X-pile is t_he availéble excess reactivity,
"dk over that necessary for keeping the pile critical. At an average
position in the pile productioﬁ in one day at 1000 kw for an absorber
taking up 1% in exceSs, reactivity is

5.48 % 10_19 atoms/mgwt day/$Jdk = 9,10 x 10~ moles/mgwt day/%43 k

5
For tritium (Hg molecule at standard con’dit.ions): 1.0 cm3/ngwt day/% Sk
For c4 (assumed half 1ife 25,000 years): 1.3 millicuries/mgwt day/Z&k.
At thé present time approximatelj 300 i.h, are taken up by absorbers and

50 i.h. by control rods so that about 0.88% in excess reactivity is

available; a 'subst.aﬁtial.fraction of this is already taken up in isctope =
prq;:iuct)ion and the rest by essgntial experiments so that additional re-
"act.ivit-yllcan only be obtained by increasing the pile size,

If we flll out the pile radially for the next layer of stringers
we pick up a reactivity of - Sk =0.2%
-and the added weight of metal is | 5w = 6.5 tons
Ve cannot go much further.in thi'.s direction because we arev already decreasiﬁg
the reflector size.

By’renfo,ving the bowing in the pile and making its length uni-
form we can pick up an additional reactivitj of §k= 0.35%. If in
addition we increasse the. le;xgth of the pile we can pick up reactivity by

amounts ziven in the following table; the zero of reactivity in this table
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is chosen to be the present pile if it.were unbowed {52 Sons, 330 stringers,

L7 ~SiUES_ ), The reactivity with respect to this zero and the change
: stringer .

in pile metal is given-as a function of number of slugs per stringer:

slugs/stringer Sk _ . . W(tons)
L0 - 0,65% = 7.8
' 45 ' = 0,15% - 2.2
(present pile unbowedl? 0 0
50 & 0,23% * 3.3
55 + 0.53% + 8.9
: 60 . + 0,76% ’ 3 VA
present pile bowed , = .35% : 0

One cannot increase the length to much more than 60 slugs per stringer
because the reflector thickness then begins to decrease,
\

Thus the total reactivity that one éan.pick up by all methods

is (Jk)m 0,28  « 0.35% + 0.76% = 1.3%
. (radially) (bowing ) (lengitudinally)

at a cost of

(é{‘ﬁ)tot - 65 tons « 4.4 S 20.9 tons of metal
Thus‘we can get an additional 520 i.h. which would increase the production
capacity of the pile to 870 i.h. or a factor of 2.5. No accqunt.is taken
here of whether it would be possible to operate at the present powervwiﬁh

the increased pile size,

| Production of‘23'in the Thorium Blanket (G. P. Kordheim and H. Scodak)
The calculations of the utilization of leakage neutrons which
come out of a reactor and pass bhrough a reflector and are finally absorbed
in a thorium blanket have been continued., Up to now only the utilization

of the thermal neutrons for various thorium arrays has been considered;



R
however, a certain fractioﬁ of the neuﬁrons'leaking froi ﬁhe reaétor
are fast and‘the total number of neutrons absorbed in the thorium is
calculated by summing up thé weighted contributions of both the thermal
~and fast groups.

The calculation of the fast utilizatién has now been carried
out. Since it would be quite complicated to nake an accurate calculation
cf this quantity and since the leakage neutroﬁs are predominantly thermal
rather than fast, several simplifying assumptions have been made, It was
assumed, as in the calculatibns for the thermal utilization, that the
geometry of the.system is planar rather than cyclindrical, It was also
assumed that the thorium is distributgd in a slab rather than in an
array of rods and, furthérmore, that the fast neutron group is homoge-
neous in energy and that the slowing down in the reflsctor can be
represented by a Gaussian distribution having a.single neutron age.

This age is chosen to0 be the éverage age of the fast negprons leaking
from the reactor,

| Fér the evaluation of this average age; a separate calculation
is necessary and has been carried outn’ This corrected age is 70.3 cn? in
D0 (as compared to 115 em? for fission neutrons); The energy corresponding
to this age is, according to a graph given by Fermi (see CP-530), about
10,000 volts, a value which probably represents a lowér lindt, -

In the following taBle the.utilizations of thermal and fast
neutrons Uip and Up and the totél utilization U (sum of the weighted

contributions) are given for D50 for various slab thicknesses of thorium




-

witich again (see previous monthly reports) correspond to a certzin
~

radius a and rod separation L. The distance of the slab from the .

pile was taken ‘to be 25 cm.

L~ - 10cem . 20 cm _
8); Uth - Ug S Uin Us U
Tem  83.3 83.7 83.3 | 73.2 _  13.6 73,3
2 cm 93.2 93.7 93.3 v89u7 i 90,1 . 89.9

Similar calculations have also been carried out for a graphite reflector.

They will be presented in a final report which is now in preparation.

Enriched H,0-U Latticesv (Cashwell) S

In the last month.y report (MonP=33>, a general method was
outlined for computing critical sizés of enriched U-Hy0 lattices
}surroﬁnded by a finite lattice of ordinary U-H,O lattice, the whole
being encased in an infinite graphite reflector.

'Caléulations fof such composité'piles of spherical geometry

are now completeé In these calculatione, the total mass of metal-enriched

and ordinary=lin the pile is 3.6 metric tons, The mass of the core is
expressed as a function of the core enrichment in the following table:

Critical Amounts of Enfiched Yetal

Miass of metal in core : L
(in metric tons) 05 1.0 1.5 2.0 3.6

Enrichment of core 1.54%  1.14%  1.04% 0.98% 0.90%
As the enrichment goes up, the necessary amount of enriched

metal falls quite rapidly. For the lowest enrichment listeékgbove (-90%),

only 3.6 tons of*metal is critical.
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Physics Section III

E. 0, Wollan, Section Chief

Total technical persomnel (including supervision)c...... 10 (this period)

Problem T ~ Percentage of Section
Assignment _ ) _ Manpower
- Bumber Subject ' Status Report Per. Next Per.
PX6-1 Pile Oscillator Active 5. 25
PX10-8 ‘Crystal Spectrometer Active 20 20
PX10-16 . Characteristics of Fission
Products and Neutron Induced _
Activities Active 10 10
PX10-18 Short Helf-Life Gamma
. Energies - Active 15
PX10-19 Capture Gamma Energies - Active 20 .25
PX10-3 Cloud Chamber Studies Active 10 20
Totalcooosss 100 100
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PX10-8 - Crystal Specﬁromemew - {Sawyer, Peterson, Wollan)

Last month we reported the first suscessful a&ﬁempﬁ to obtain
Brage reflection of neutrons from two crystaisc Since then we have nade
geveral modifgpa;iona in the set-up and we have foﬁﬁd surprisingly large
intensities in the ftwics reflected beam. Some of the increased counting
rgte~can be attributed to the fa@t that we have nqw,réceimed an enriched
BF3 qountemo§ " In addition to this, it was found that the peak intensity
in the rocking curvs of the second crystal is much greater when the two
crystals are in the paféllsl ponitign than whsn in the antiperallel poai-
tion. In the notatiom of Compton and Allison these positions are referred
to as (nAn=hB) end (n,,n3), respeétively9 where n, &nd ny are the orders
of reflection from the first end second crystals. These pdsitions are also
referred to as Type 2 and Type 1, The parallel.position corresponde to
Type 2 reflections when the ordérs for ‘the first andlsecond erystals are
equalo. The increased pesk intensity in this position arises from the
fact that the dispersion is zero for thisg éaseo |
| With our beam restricted only at the pile face by a 1/2% D hole in
& one fodt thick W spield block {thig giving an engular divergence in the
beem on the first cfystal of about oﬂe degree) the pesk intensities oh%aina
ed for Typeig reflections from the second crystal in the fifstn second and

third orders were 47,500, 3,500 and 980 counte per minute, respectively,

Ty o

.

® We appreciate the efforts of Mr. wakéfield of ths Chicago Ingtrumen$

Section who supplied us with this counter.

[e]
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The first order was counted %hroﬁgﬁ & Pyrex plate and corrected back
$o no plate., No significancs can be attaphed to the relative intensities
because wiih aﬁ a;gular divergénee of oﬁe dagrse in the main bsar the
spread of the second diffracted bea@ in the higher orders was soc great
that the counier” which 18 2¥ in diametéro wes ﬂot large enough to receive
all the diffracted radiation,

In order to improve the 8eometryya_$ollef slit (angulir divergencs
35 min of axs) was plaéed in‘the_mai# beam. Wi@h_this.arrangeman% the
peak intgnsitiaa were 7850, 1540 end Y55 counts per min in the first
‘%hree brdersD respectively. The rocking curves in the firs{ ordér héd a
full width ab half naximom of about 6n5-min-éf arc for both the 1érge
‘and smgll angular divergence in the main beam. For the first 6rder it
was then felt that the radiation would be éfaétically all rescelved by
tpe chambef and a preliminary measurement of ihe 1nteg§ated reflection,
E;L?n wes médao A value of £§¢L gg‘s x 20ﬂ¥ was obteined for.our rock

8al%t crystal. Thig is about the same as obtzined for x-ray raflecfion

from imperfect rock salt crystals.
Befor@ acecurate méasurements 0f the integrated refiection from
crystais cen bo made we will require a counter of larger diameter so that

the whole diffracted besm will pass the full length of the counter.

.
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PX10-16 = Characteristics of rission Products
and Neutron Induced ictivities - (Levy)

Conversion Electron and Beta bpectrum of 27 D&zﬁPa233

- The 180o counter specirometer has been used for this investi-
gation of 27 day P3233f The source was prepared by aputtering thoriun
oﬁ a thin aluminum foil wh.ch wag then irradiated in the pile. A
laréé number of weak conversion lines were observed in addition to
many strong lines, The ;trong lines, as indicgted in.the aécqmpanying
taule, are easily interpreted as the X, L and k qénversion lines of
four.gamma rays. The weak lines cannot be grouped into K, L and ¥
conversions, They\could be spurious, ﬁhey coulé représent L and ¥
conversions of gamma rays whose K lines are too low in energy to be

'observed‘in the'spectrometer, or they could arise from acpivities
built up during the long irfadiation of the source., This same source
will be run again next month to determine if any of the lines observed ;
decay with half lives different from 27 days. The end point of the
beta spectrum is completely obscured by the strong line at Hf:é 1615
and consequently the maximum energy of the betas is apprbximately

2R M8V,
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Conversion. Electrons from 27 Day Pa233

Energy of gamma

He of
ine Relative Energy of. '~ Shell gamm ray . ray giving
Observed Intensity e is converted in rise to conversion
876 6 . 063 #
910 3 . 068
1000 10 .08l
1063 3 -091
1100 2 =097
1150 1l «+105
1300 1 .131
1340 1.5 c13'3;
138 1.5 o1l : _— B
156% 80 169 Ky .283 {cbeoured)
1615 240 -192 K1 »306
1750 22 0221 Kz. 2335
1915 1 «R57 L3 277
1984 1 273 M3 o277.
2005 6 277 K, «391
2050 65 .288" Ly 2308
225 18 .305 . Y «309
2175 6 317 ) 0337
2550 o 3 - 0335 Mz 0339
. 2‘}25 1 o 5 ° 377 L‘!_‘ ° 397
2450 1 =393 My, - -397

#3

¥

The subscript is
each gamma ray.,

Lines between H
conclusive analysis.

merely‘a number to ldentify the conVersions-bf‘

= 876, and H@ = 1385 did not give rise to any
s




PXLOaIB - High Energy Gemmas from Short-lived
Tigsion Products -{Rose, Burgy, Wiilard, Bloss)

Further analysié of the data from iron absorption measurements
have besn carried ou$ and sh;w that iun tﬁa first 20 aecondé af%ér
ﬂeaioiﬁ ﬁhe gamm rays from %the 323 > fi seién produéts that are abovs
the 'Z’m n thre@hold of deu&arium are of Quffician% intene1ty to yleld
.034 per cent delayed nengrons from heavy water, 1.e., an amoumnt aqual
to 4 per cent of the total delaysd neutrons from U 235 fissioa pro&uctsa

The complete repor% on thia work is in preparationb

PX10=3 - .Cloud Ohamber Studies - (Rose, Bloss)

The large cloud chember has been completely rewired and is being
asgsembled in preparation for a return to some unfinished work on long

range alpha particles from Pu239(

PX10-19 - Capture Gamma Energies - (Koch, Willard, Burgy) -- -

The work on this problem is progressing with tests of the magnetie

field coils and cloud chamber equipment.u

PX6-1 - éne Oscillator - (Moakg_s'aropg‘, Koch, wollamn) .

Recent experiments with the Clinton plle oscillator indicate what is
kpown as & ﬁr&;tmity effect. When small ébsorbérs are moved to and fro
elong the sloping part of the pile flux distribution cﬁrveo'tﬁo differedt

effects may be observed. The firet effect is the overall effect on the

' .
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pile since the absorber is exposed to a greater flux in the "IHN" posi-
tion than in the "OUT' position. Thevoverali pile power fluctuates in
gynchronism with the motion of the absorber. An lonization chambem, plac-
ed anywhere in the pile will then have an alternat;ng current copponent
which can be measured by means of a sensitive a. cn,amplifiérq The -
signal will be proportional to steady=statelpile~power and to absorber
size (;0 eelmacroscopic cross-gection). The second effect is a local
one brought abqut by the exlstence of a néutroﬁ sink or rggibn of de=
pressed flux in the vicinity of the absorber. If a detecting chamber'

is placed veri;neér.the abgorber so that this sink may be swept mcrose

the chamberoffhé current will vary due to the local effect as well as

§:‘i R ‘i
due to the overall ﬁile effect. A small chamber was buried in the pile

[P
F

. so that samplgs*éould be moved beside it in a channel 1/4¥ away. The

zero position of the stroke was variable gnd could be made to fall .very
near the chamber or even iéyand,it into the pile. C(Comparison of the

two effects was maae in the‘follow;ng manner; ‘The absorber is kept the
same and the diqtance between the inward en§ of the stroke and the center
of the chamber is va:ried° The stroke 1ength is kept constant. The s1g=>
nal s%reng?h is plotted égainst distance. After the disthnce;exceeds
forpy §nchés.the curve legg}siout indicating that most of the signal

is }heh~dhe to overall pggé effeétg The plot is shown in Fig, 1.



Fig. é shows the effect of carrying the stroke to the inward side
of the detecting chamber go that the proximity effect is reversed and
1n opposition to the pile effect signel. Fig. 2 is a rough continuation
of Fig. 1.

As shown, the signal due tp the local or proximity effect is rdughly
.ten times éreater than the signal due to the overall pile effect for a |
given absorber° Then if one could measure cross-sections using the prox.-
imity effect rather than the total pile effect the sensitivity of the'
instrument would presumabiy be ten times greater, Now it is known that -
pile~-neutron crosg;secticns of elamenﬁa depend upon the‘température of

the pile used so that corrections must be made between measurements gt

\

g

spectTum in a sink region may be distorted sc that values of c¢ross-=sections

different piles. It should be of interest to observe whether thé memtron

obtained in this wayfgithﬂ say, & boron-co&ted chamber detectorD may be
vaffectqd by the croé;~seetion spectrum of the element measured. Ehis
possibility is belng inveétigatedo_ It is plapned tb compare two elements
of widély different known cross—section sﬁectrums {(i. e, Au ahd ¢d) under
the proximity éonditions}and under ovérall effect conditions. 1If the two
comparisons glve the sam;;fatios no apnréciable error should be expected
due to meking use of the nroximity effect, Considerable improvement in .

.the operation of the oscillator has been effected by the spscial electronic S

equipment developed by Pvtb Jon'Strong° Most importent is the photoelectnfe

'
1




-

synchronizer which automatically regulates the speed of ‘the recliprocator
motor so that the motion of the ab_sorber is kept in synchronism with the
swéep of the resonance galvanometer within 2 30 of & cyele. Syuphioniz-
ing was previoufsly dons by visual methods and hand regulation, often
with errors as graab as ¥, 30°, sutomatic ‘sy‘x(zchroniz-ing removed a great
many of the gluctuations in the amplitude of the galvenometer swing;
since the response ‘of the galvanometer being used falls to half _value
whon the signal _13 0.5¢ off resonance frequency. The development of a
re@laped-thyratron rectifier supply for the motor armature has :eplaced

the M-C set which drifted in voltage.
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Physice Section IV
st e ,4./

L. B. Borst, Section Chief
S, Bernstein, Associate Section Chief

A

Total technicel personnel (including supervision)....l0 (this period)

Problem - Percentage of Section
fAssignment o ' . ‘ .Manpower
‘Bumber . Subject | © Status Beport Per., Hext Per.
! . A
PX10-7 Fissionability of 40-10° Inactive 0 0
PX10-8 Feutron Diffraction ~ Active 25 20
PX10-10 Deuterium Gamma Ray
' Spectrometer Inactive 0 10
PX10-1L Poisoning Coefficients - Inactive 0 0
PX10-15 Photoneutrons from Fission Active 30 , ko
PX10-17 Fissionability Studies Active 35 .20
: Heat Evolution from Bombarded ) S
Thorium Active _1o _10
Totel..... 100 100
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PX10-15 -~ Photgneutrons from Fission - (Wolfe, Steinberg, Bermstein)

During the past month the difficulties with the opersation
: ) tion
of the new pneumatic tube have been overcome. By means of the new tube
a sample can now be sent from one end’of the pile to the other in.aﬂbut

0.4 sec. The fission chambers and eccompanying circuits have been put

LY

into final shape, The apparatus should deliver some data during the

next perilod,

leoas = Heutron Diffraction - (Osborne, Hasbrduék)

.Christmas furloughs have interfersd with this;ﬁorko The
fission sﬁeetrum of 25 has been extended to somewhat_higﬁ?rgenergiesu
Dif ficulties with the fission chaember have prevented rapid pr&gr{sso

A single ??éneéium metal crystélD 134 x 12%  has been

successfully grown. The small grating space available should permit

high resolutibn at high enefgiésc

PX10-10 ~ Deuterium Gamma Rayﬁépectrometer

Fo work has been done this period.

PX10-17 -~ Fissionability Studies - (Floyd, Plal, Schofield)

239

Measurements have been made ﬁpon ¥p
‘ p

. The results of
these measurements are not yet availébleo

' ) . -
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A 2 mc sample of highly purified polonium was tested for
fissionability. The thermal fission cross sectionm, if diféérent frcm’
zero, is less thaﬁ 1 barn. Imprgved technique will probabiy pernmit
e value of .01 barn to be observed. ‘

The Kier_mass spectrometer to be usedvfor producing de-

posits of heavy isotopes will soon be completely installed., Initisl

- tests on Clh and U will probably be made during the coming month.

. Eeat Evolution from Bombarded Thorium - (Ulrich)
The differehtigl celorimeter required for this problem is

nearing completion in the shop.
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