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Problems connected with the new pile has continued to form a
major part of the activities of the division. In the critical
experiments work on pﬁre. heavy water systems has been substantially

completed. The agreement with theory is good and may still be im-

proved by refinement of the calculationa. The trends of critical masses

.and of the temperature coefficient with concentration of uranium agroe

with predictions. At presert a mock-up of the Actually proposed hotero-

_geneous pile is being investigated. The critical mass turned out to be

considerebly higher tﬁan expected. This may be due to various factors;

such as a blocking effect by the disposition.of the hydrogen containing

paraffin in a layer arognd the activg'materialp change -in reflector act;
ivity aﬁd other effects. Further studies are in progress. -

The cheracteristics of a variant of the design, nemely Wigner‘'s light
water core pile,are now being studied by the theoreticel group. In this
pile the ective poxtimTCOnSiSfiﬂgbf ailoy piaites with ordinary water coul-
ing channeisp ie concentrated without any Paﬁ in between, but a heavy watver
reflector is retaineﬁo | |

The production ~¢ photoneutrons in P-9 from fission products has bedu
further investigsted. A new guite strong component with hélf life of
2.4 seconds has been found. A theory has been developed by the theoretical

group, which permits the evaluation of the (¥ , n) effect in a large pile

‘frgn. the experiments with a small volume of P-9. It is now possible

to predict the neutron background from this effect for the new unit.
Considerable work has been done on the period monitor, and on
an ion-=chamber design for control purposss. Special attention has been

given to the backzround in the ion-chamber in order to develop an instrument

that g

b4

b be sensitive over a very large range of variation in the neutron
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flux,

The pile sihqlator has baen completedand will be used in studying
servo control systems and the behavior of the pile under reactivity
fluctuations.

A long range pile study 1s being set up under G. Young. At present

& report is being prepared on request on the economic prospecte of atomile

_power at the presont time.

A rechock on the lifétime of 014 has revealed some discrepancies that
make the previously accopted.valuo subject to doubt. 14 seems at present
that the lifetime is only 6000 years. .In the field of diffraction the
relative phases of the nuclear scattering by Ca and C have been inveétigateda
It hasvbeen found by thQ bompa£iaon of the intensity of different order
reflections, that Ca and C mubt have the same thase.

The short lived lsomer, rﬁported in the last report, has been definitsly
irdentified as following the disintegration of HflSI. It belongs, thersfors
to Talfl,

The pile oscillator téchniquo hae been improved by replacing the
galvﬂnometer and synchronizer circuits by an integrator eircuit similar to
a counting rate meterq The ease in oPeEation has considerably improved.

A method for assaying samples with unknown uranium contents or emnrich-
ment h;s been developed, using the delayed neutrons after irradiation in
the pile, as indicator. |

In the past period Dr. Chauncey Siarr from the Tennessee E&stman

Company joined the Division. He will start to build up a grbup working

on the physics of solids.
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Physics Section I

A. H. Snell, Section Chief

Total Technical Persomnel (Including Supervigion).cosseecsssseccsca

Problem
Agsignment
Number

PX1=7
PX6-4
PX8=1
PX8-2
163-X39P
PX8-4
PX5-22

Subject

¢4 produstion

Neutron Tumperature in Pile
Gamma Ray Spectra
Photoneutron Sources

" Service Flux Measurements

Gamma Energy per Bete
Critical ixperiments
Neutron Ducay

Man-monthe of Effort

Status Report Per. Next Per.
Active 2 2
Inactive 0 0
Inactive 0 .0
Inactive 0 0
Active 1/2 1/2
Active 1 1
Active 33 33
Active 2 2
Totalcaoo‘ 9 9
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PX1=7 = ¢* Production = (Arnette, Norris)

The factory ran steadily during the past month, oxygen being floode&
into the box around the centrifugal pump in another attempt to see if an
iﬂward air leak hus been fhe source 6f the inactive carbon. There are
reports that the precipitates have been less bulky, but they have not yet
beeﬁ assayed, so we do not yet know if the specific activity is higher
than usual.

'A mistake was found in tho computation for the half-life as quoted
last.montha The néw value.is_GIOO fyearso It is hard to reconcile this
with the value of 20,000 years found by Langsdorf and Purbrick, especially
inaéuﬂch as work with photographic plates by Goldhaber and by Floyd and

Borst has indicated that about all of the N14 cross section . is taken care

‘of by the (n,p) reaction; in spite of this, we do not see anything wrong

with our determination. -
| Determinations of the activity of the zas stream in the factory before
and after passing through the extraction trajzxgsz sﬁown that less than é%
of the activity escapes entrapment. |

If the néw value of the half=life is correct, it would seem that wa.are
collecting ¢4 from the factory with rather poor efficiency ~ assuming the
co?rectness of Scalettar's estimate of the yield. This conclusion seems to
be supported by the recor&s of the time required to make the two samples
which were ma§s=spectroscopioally analysed, for with these samples we can
work in milligrams without involving the half=1life. The obvious meagure-

14

ment now is to check the old solution for C*" content.



The improved standardization against UX which was used for the half-
1ife determination has resulted in the realization thet we have made more

[

¢}* than we thought. The assayed samples total 134 millicuries.

Neutron Half-life =~ (Shrader, Saxon)

The collimator is nearly complete; and it is expected that the apparatua
will be assembled at the pile in a few days. It should not take long to see
whether or not proton counts are obtained, and to examine their dependence

on the presence of slow neutrons and of accelerating voltage.

Gamma Energy per Beta - (Barker)

The new ionization chamber with polystyrene insulatﬁon seems to be work-
ing well, inasmuch as it gives intercalibrations of the high resistors in.
good agreement with those obtained from an external network. A preliminary
curve was run on the CoS0 gamﬁa rays for orientation purposes.

Critical kxperiments on Heterogeneous Reactor - (Branch, Goodman, Scalettar,
Slawson, Snell)

The first part of the experimentation is considered complete; and is
being written up. Meanwhile, the mock-up of the proposed heterogeneous pile
has failed to go critical with 3500 g of U3® This mockeup, however, is

different in two rather minor respects from the present design of the Tech-

~ nieal Division. In the first place, there is a little too much light hy-

drogen; in the second place, the light hydrogen is probably unfavorably
distributed in an annulus 1 cm. thick around the enriched uranium. A foil
measurement of the disadvantage factor, however, ghows that the neutron
density in the paraffin is only 187 higher in the paraffin than in the

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

to ses why so much y2ss is required for sriticality.
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Physics Section II
A, il. Weinberg, Section Chief

Total Technical Personnel (including supervision)scececacesceece 12

Diffusion and Production of Neutrons by Photon in D20 (E. Greuling.
F. 0. Levy, . C. Schweinler and ll, Soodak)

The neutron yleld resulting from the photo-disintegration of
deuterium in heavy ﬁater was calculated using the following simple
approximations: ‘

(1) Dvery scattered photon of energy greater than 2 liev suffers
negligible change in direction. Actually 4 lev photons origi-
nating from a source placed at the center of a sphore of lheavy
water are Compton scattered by less than 30° if their resulting
energy is above the ¥ - n threshold. 2.2. Hev.

(2) The differential cross section for scattering of photons of
anergy 5/ into the energy range‘betwcen I and E + 4dE 13 inde-

pendent of the lower energy E.
/

G‘(E“eE)JE'Z;iliéﬁzﬁi JE, v+ 38 £LE'R 9 (1)

"‘l

.9

vhere r, = c:iy/vn; f Ve = electron density and B/ & E are
the incildent and scattered § ray enersy in mc® units. The
 maximum deviation from Equation (1) is 9% which occurs for E'e
E, = B and = = 4.3,
(3) The total Compton cross section as a function of'ﬁ ray energy

E 1s approximately glven by

~(E)= T~ Ne (/.,é/g+ 178) - (2)
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~ This approximatlon is good to within 2% in the energy range
4.3 to 8 me2. |
The inhomogeneous 1ntegro-d1fferential equation describing
the steady state can be solved exactly using the three above

approximations., £
(6, )
SEE) wrtye). ol [4E N9 T g

Here F(r, E)dE 1s the number of photons of energy T T to E + dE that
have suffered at least one collision crossing a spherical surface
of radlus r outwardly. |

The solution of Equation (3) obtained by Laplace transform
methodsis: ' | |
Fln £)= o(£+E) L TE)~ i 2, ~o)- cr/t) j(e)

(=)

— ;"@ +1¢.) ['(5)
Here F(a; b; x) = ;%3 [(b+x) [(a) 7’

geometric series or the so-called modified Kummer functlon. The

is the confluent hyper-

constant o~ 1s determined by the approxica te equations (1) and (2).
A G (c ’ S

= o (E —r F //__.—-.._—-——/ - e s . (5)
¢ ) L & - .

The number of neutrons appearing per second lnside a sphere of

It

radius R per unit Y ray source strength was obtainad by adding to

C.""

C-‘(t'.' )
the first collision yileld, & e (t /”” /)the numbser of neu-
trons produced by second and higher collisxons.

fov,.h'(t-‘) f/ E) b ALE (6)

Droppling terms beyond the third in the series expression for
F;’_("*; s 2, =f7(c) - C’/‘d)ﬂ ] introduced an error of less than 0.2%.
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The numerical results are summarized in the following table:

D20 Sphere Heutron Yield
Radius From lst Coll,
25 cm .183%

Neutron Yieid From
2nd and llgher Coll.

.0144
.078%

These results have been used by Preston and Bernstein to .

yield in an infinite medium.

correct their observed photonsutron yield in a sphere of D50 to the

Pile Poisoning by Xe and Sm (H. C. 3Schweinler and P. 0. Levy)

The effect of Xe and Sm upon the operation of a spherical pile

having k, = 1. 61, L? = 57 cma, and T = 85 cmg has been computei,

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

calculation the gentral flux was assumed to be 4 x 1014. and the

depletion of 25 was neglected. Tha,poisoning ol Xe and Sa at equili-

brium produces an average b keff/ko of -.045. Of this the Xe and Sm

contributions are -.037 and -.008 respectively.

The <§keff/k from Xe and Sm polsoning has also been coaputed

for several times after shut down. Simple statistical weight theory

was used in making these calculations, hence they are élighhly opti-

mistie. The results are

Time after shutdown ' 0

é kerr/Ko . -.045

20 40 80 min.

"0089 "0124 "91.82

The Sm contribution ls practically constant at -.008 over this short

time 1Interval.

The maximum amount of Sm which can grow in after shut down

would produce 8'10081.<gkbff/ko of ».036;

Since this ié almost
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The increasing ?ercentage difference as one goes to lower concen-
tration is an effect of the lattice structure and'will be partially
elininated when this correction is applied. | |
The contributions to the temperature coefflcient of theYl -
effect and the Doppler effect are completely neglibible in these
lattices. The most important contributions arise from the 1/v law
and the expansion coefficient of.the Do0, the former belng greater
at low concentrations and the two being equal at 10 gms./l*ter.
The calculations are based on a bare pile theory which has been

shown to give results in good agreement with the more rigorous

‘perturbation calculation° - The chéhge in reflector effectiveness

is taken into account by consxdering the change in the pile
Laplacian necessitated by a glven change in reflector constants
(on a.thermal theory). These considerations lead to the following

expression for the temperature coefficient of the pile: =~

,; .m '(’.: A e ’\' / e . / P ’/{(l:‘. '. (]
o= R Tt S L, RV, S
S {- M . )»
N ) i ;
_ "‘; - """'_‘-'-:‘ : 1 s cr— - ,.\ o 2
‘“{ )/ R "«!’_' !»‘ & 7
4
K, R [etnt /C F KA eint it
A = =

o PR r' £tk (/z‘)x s Y
where /A 1is the average expansion coefficient for water in the range
20 - 80°C, T is the average absolute temperature in this range, R
is the pile radius (assumed spherical for ease of calculation), &
the reflector thickness, and all other coﬁstants are as‘usﬁal (the
constant Iy occurring in A, p refers to the reflector). The calcu-

lated and experimental coefficients. are given in the following table:
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exactly the steady-state Xe loss, the excess reactivity built into
the pile for starting up after brief shutdowvns will certainly bpe

enough tvovercome the Sm poisoning.

Anaiysls of Critical Experiments on Enriched 7235

(R. Scalettar)

- Do Systems

We compare below the theoretical with the experimental charact-

yess D0 systems which have

eristics of the heterogeneous enriched
been under investigation as a preliminary to the construction of.the
new pile, The experimental units consist of U235 dg\Fg solutions in
Al tubes distributed.on a square lattice of varylng spacing; the
active part of the lattice is roughly cylindrical in shape. is D50
moderated. end is surrounded completely by D20 reflectors of various

thicknesses. The lattice structure induces only a few per cent

change in the Laplaclan at the lowest concentration and no correction

"has as yet been applied to the results (quoted below) for this effect.

The theoretical investigations have been made on the basis of a

corrected two group theory which essentially agsumes a Geussian slow-

ing down for neutrons of‘intermediate energy. |
The comparison of ths experimental and theoretical critical

massey for Lhe various concentrations investig&ted is given in the

following -table:

c(’%%ég) | Hexp- (gms.) Hgheor. (gms.)
2.6 | 1320 - 1140
5.2 - 930 ' 850
10.4 | 869 830




o (tfrer) |

&

L =12=

0. -1
exp (Fe™™)

0 -1
theor.( c™)

2.6
5.2
10.4

-0.76 x 10~9

_O a 674

~0.669

-0.738 x 10f5
-0.631
-0 > 639

The trend of decreasing temperature coefficient with increasing

concentration is understandable on the basis of the fact that the

ratio of fast to thermal flux increaées_making the pile somewhat

less sensitive to 1/v law changes in the thermal cross-section.
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Physics Seetion IXI -
B. O, Wollen, Section Chief

- S, DeBenedetti, Associats Section Chief

Total Technicel Persomnel (including supefvi 5101i} oo sosessacvessosossn 9

Problen _ '
Assigrment B ’ ' ¥en-Wonths of Effort
Number - Subject Stetus Report Per. Next Per .
PX6-1 - Pile Osecilletor | Active 2 1
" FX10-8 Yeutron Diffraction _ Active 5 3
- PX10-14 tharacteristics of Figsion Products Active 1 1
’ .and Neutron Induced Activities
PX10-13 Capture Gemme Energles Active 13 1
PL1C-2¢ Short Lived Isomers Active 15 1%
Renges of Deleyed Neutron Emitters  Active 13 2
Supervigion and Report Writing Active 1 1
' 9 8
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PX10-8 Neutron Diffraction - E: 0. Wellan

I. Diffrection by Powdered Cals and ths Reletive Phase of
Scettering from Calcium end Carbor

There has been some disagresment on the question of whether
carbon 3catters neutrons with the same or & different phase from thet
ofvseveral other eleménts which have beer shown hers and st the Argonne
to scabter with the seme phases |

%e have made measurements of the diffrection of neutrons by
a nmumber of crystals both es single cfystala end in the §owde;ed form.
Previous measurements made here of the diffraction by Ca O, Mg"c, .
Na C1 and K Cl ghowed that Ca)O end Mg scatter with the same éheseo
An analysis of the intensity of reflection‘from even and odd order
from Neo Cl.indicéted that the two chloring isotoPes gcatter with cp=
posite phese-. ‘

To check the peint sbout the relative'phase of scattering

from calecium and carbon, messurements heve besn mede cf the diffrace

" tion from verious planes in powdersd Ce C,. Although the measurements

heve not yet been mede Lo hégh stetistical sccurecy the effe;t of a
¢hange of,pheée'iﬁ scattering by carbon is so grest thet there cannot
ie much doubt about the resu}tso

The f@}lowiﬁg table gives the meagured relstive intensities

and She calculated intensities for the cess of carben end caleium

- gectbering with the spme and opposite thass. .
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TABLE 1.
indice of Relative Intensitles
Reflecting Yeasured Calculated
Planes - Same Phase Cpposite Phase
€11l end 002 ' 3000 2200 2300
110 6000 - 6000 437
2C0 2400 3120 230
Undoubtedly. carbon scatters with the same phase as calcium.
fI, Messurements with Powdered Li H
Preliminary measurements of the scsttering of neutrons by
« . o .
d powdered Li H have failed to give diffraction effects. The back-

ground scattering indicates that much of the hydrogen scattaring must

be ircoherant.

{

PS10-19  Capture Gemms Rays - H. B. Willard snd M. Burgy

Work with the cloud chember has been delayed due to a breek-

dovm in the, inguletion of the windings in the Yelmholtz coils. The

insunlaticn has been repaired. Observetions on cupture zamma ray
E

energies are being resumed.

FX10-22 Short-lived Isomer ~ S. De Benedetti end F. R, McGowan

Experiments with a semple of Ef {85% pure) proved that the’

half-iife of 25 microseconds (origzinelly found with Zr sources) fol=-

4 Lovs the disintegration of mei8l,. The metastable state is therefore

o
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an isomer of 7al8l, Absorption curves of immediate end delayed rays

seem to proée that all (or nearly all) the /grays from HE18) 1geq

to the new métaétable level. The /érays from Bf18) have en end

point cf ebout 0.6 Mev. The redietion frem the metastable state con-
sists of electrons of ebcut 0.11 Mev snd of more penetrating rayse.

If the electrons of 0.11 Mev ére K ccnversion electrons the excitation
energy of the metasteble state should be 0.18 Msv. The chenge in
nuclear enguler momemtum involved in the disintegration of this meta-

stable 'state is probably 3 units.

We plan to use’ the /gray. spectrograph to study more accur-

etely the energies cf the radiations fram Hf‘lel

*
end frcm Tamlg
2 few more isotopes were investigeted for delayed colncidences

with neg‘,ati ve result.

PX10-16 Chearecteristics of Fission Product and Neutron Induced
Activities - P, W. levy

For mcre aé_curate work on low ene,rgif }g spectra end to meke
mere detsiled analysis o'f'. continucus spectra it was odesirable to re-~
duce the thickness of the counte; window of the 180° Beta-ray Spectro-
meter. The old window was 4 mg/cm? end we are now trying to install
a window of approximetely 1 gm,/cmzo |

It was also found that hysteresis effects introduced small

narturbgions in the manner in which the magnetic fileld followed

changes in the excifing current due to the necessity of changing
some of the adjustments of the power supply in éteps. A special
switching device has been installed to enable the exciting current to

be chenged in a continuous menner.
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PX6~1 The Clintcn Pile Oscillator - C. Moek end J. Streng

A new noasuring technique hes been developed for the pilo.
oscillator. Theswinging»galvahometer and synchrenlzing circuits for
keeping reciprocetor and galvanometer in step havé been replaced by
an integrator circuit of long time constant similar in principle to
tﬁe counting rate meter, By interupting the signal every other half
cycle and feeding the ?esult into en RC circuit a resultent charge
is built up on the ccndenser proportional to the size of the gignal
from the pile'bacillator. This charging rete is read by means cf &
vacuum tube voltmeter of very low drain. Statisticael noise. being
as of'ten negative as poéitive for a given half cycle, balances out

giving accuracy comparable with the resonance galvanometer methede

_Although no increasse in the accuracy of measurements is expected,

censidereble esse in operation has been gained.

Scme attempt hes been made to determine the factors which
ceuse the "noise” in the pile oséillatOr.signals coming from the de-
tecting chamber. It has been proved thet ncne of this ncise arises
ih the emplifier itself., VThis was proved by introducing "fake cham-
bers" and "fake signals” into the circuit. One anomaiy found in the
exporiments was that increasging the sige and currents cf the chamber
did not increase the signal to noise ratio. Thus far no way ls known
of decreasing this pile noise.

Some attempts have been made to measure éémples of Be but
it has been found that the size of our cerrier channel is too small
to allow such m;asurements with Any degree of acouracy. As soon as
possible the channel‘will be widened to eccomodate larger saﬁples.

Dus to the high slowing down power of Be no ebsolute cross sections:

i
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can te determined. However, comparisons of different samples of Be

should give the amount of impurity of one as compared to Qnotheru’

An Attempt to Correlate Figsion Fragment Ranges wlth Delayed Neutron
Umigzion - E. C, Wollen, D. G. Rose, end H. Burgy

Preliminery tests on the working of the 'rabbit’ have

shown some changes in its design to be necessery. These changes are

b2ing made at the present. The rest of the eqﬁipment hes teen asgemdled.

In order to increase the efficiency of the neutron detection, BFy
cognters using enriched boron have been obtained.

Early in ou; werk on this prbblemn we wished to determino
the emount of U235 on & foil of unknown enrichment. It occurred to
v3 po compars the delayed neutron count from tiie foil with that from
e velighed amount of uranium. Iater, Dr. C. D. Gcodmen pointed out

. 235

tuat .cur method of 'weighing couid be a rapid method of urani um

ore analysisa He has procured for us o nwiber of ore semples, which

‘huve been sssayed, and which we shall use to prove our method. The.

- m:tnOd conszsts slmply of Welghlng 2 pori:on of the ore, putting it

i1 ¢ 'rabbit?, bombarding it in the pile, then oringlng it out end
counting it over a definite time intervaei., A similar count on a
weighed amount of uranium, boambarded for the sems time with the pile

at the seme power, would permit the provertior of uranium in the ore

to de calculeted.
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Physics Section v
L. B. Borst, Section Chief

S. Bernstein, Associate Section Chief

Total Technical Persomnel (including supervision)cessccceececocse 9
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Problem ‘

Assignment " Man-Months of Effort
Number Subject ' Status KReport Per. Next Per.
PX10-8 Neutron Diffraction - Active 2 2
PX10-10 Deuterium Gamma Ray Spectrometer Inactive 0 0
PX10-15 Photo-neutrons from Fission .

: Products ' Active 3 3
PX10-17 Fissionability Studies Active 2 2
PX4-5 Heat Evolution from Pa®®> Active 1 0

- Plutonium Project Record Active 1 1
9 8
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PX10~8 Neutron’Diffraction ~ (Dial, Hasbrouck)

tizasurements are ﬁOW'being taken on the transmission of a sample of
dyéprosium and a sample of yttrium in the region from 0.1 to 10 e.v.

Thé test-runs on the collection of a sample cf Xe for crOQSasection
study continue to give trouble. A really successful test run has not
yet been achievado

PX10-16 Prhotoneutrons from Fission Products plus P-g

(Bernstein, Preston, Slattery)

Thaz yhotoneuﬁronf studies have been extended to include the region pf
periods less than 30 seconds. A period of 2.4 seconds half—life_of quite
large amplitude has been found. This new activiﬁy in addition to those
mentioned in the lastlmonthly réport (MonP-113) are included in the follow-

ing table.

Photoneutron Période & Yields

T% R A o0
53 h .0167 x 10~2
4.4 h ' .0529
1;65Ah : .38
27.3 m 342
797\m ' - 046
110 s - . . 1.81
32.6 8 | - 2.93

2.4 8 _ 10,00

2 = 0,161
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The first column gives the half-life. The second column gives the
saturated photonsutron activity as a fraction .of the saturated total de-
liyed neutron activity. The results given in the Table are for -an in-

finite amount of P-9. They were obtained from the data for the 10 inch

radius sphere on the assumption that a single Comption collision scatters

the photon below the §-n threshold.

The results shown in the Table may be increased further to take account
of two effects:

(l)‘ The‘ﬂ;p contribution of Compton scatteréd photons which stay abﬁvé
the B-n threshold after one or more collisions ~ Mr. éoodak énd Mr, Greuling
are calculgting the magnitude of this correction.

(2) Absorption of neutrons in the P=9. Although this corredtion is _.
a small one if the P-9 is really 99.7% pure, we plan to measure during the

coming month the number of neutrons actually capture by the sphere of P-9,

PX10-17 Fissionability Studies (Osborne, Schofield)

A sampla of Ul has been received from Mr. J. Halperin of the Chemistry
late ’
Division for the study of fission cross-gsection by the photographic/ﬁethodo

Exposures of the sample against a photographic plate have been made in a

. 8low neutron flux and also to fission spectrum neutrons. The platcs have

not yet been examined for numbers of fission tracks.
A sample of thorium has also been exposed in the fission gpectrum
neutron source,

Dr. McRae of K-25 has sent over several samples which have been exposed‘

to slow neutroné. The purpose of these exposures is to develop & method of

measuring enrichments using the fission photographic film technique.



& . ) .
'8 Work is progressing on the mass spectrometer program as
o outlined last month. The shop=work on the ion source furnace
i ' :
' is scheduled to be completed within two weeks.
‘ PX4-5 Heat Evolution from Pa®o® (Ulrich)
, , This work has been iﬂterruptad by the départure of Mr. Ulrich.
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Elsctronic Desisp - W. H. Jerdan and P. R. E2lil

Physics Section V
H. Newson, Section Chief

Total Technical Persornel (including supervision)sccoccesccoccascod

Pile Fowsr Control - H. A, Straus

The pile simulator circuit hes been conplk ted and preliminary
tusts show that in most respacts it behaves qualitatively like a
ro:l pila. The chiel point of difference i: tho lack of stebility
over a long ringe of nmeutron intensity. Arn actusl pils wili run
steadily at a neutron flux 1010 times the source, while the simnulator
has 2 range of cnly 108, At the present time, the voltagos which simu-
lsucs the spontenecus nsutrons is disturbed by noise‘to such an extent
théo the range is restricted to 102 in start-up problems where the
resio oi' cpontineous to total neutrons is important. However, for
otp.: problem:. it seems satiéfactoryo A.mcck'Sarvo system to control
the siruletor is being designed‘and should be readﬁ‘for'the shop soon.

Thir system will be disturbed by mock bubdbles tc cetermine the maximum

“flncluvation whizh may oecur in k without makihg the pile unccntrolled.

.

Phe design and layout of a fast linear amplifier and pulse height
celochor have besn compleﬁedo The high frequsacy fesponse of the am-

plifiec can be edjusted by means of a three pizition switch to give
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rise times of approximaetely 0.1, 1 end 10 microseconds. A ganged

switch will vary the "clipping time" of a differentiating circuit taq
match the rise time. The gain is stabelized by inverse feedback.
Congiderable experimenting was dcne to achieve & satisfactory

pulse height selector.(PBS)- The resulting circuit is eaéily friggerad
by 1/@ [ sec pulses, works well with long pulses end higﬁ duty chle._
It will moesure pulses from abouf 1 volt up to 100 volts, the full out-
put of the ahplifier. It recovers in O.lsl/xlsec, eVgn when set to
céunt very small pulses in the presence of large pulses; The eccuracy
c¢f the measursement of bulse height varies from 1/4 volt for the lowest
pulses to 1 volt for tﬁa highest pulses.

|  The emplifier and FHS are each built on & well gshielded subchessis
andASolted to a.larger chassis containing the power supply. Since the
two units are mounted adjacent to-each other,‘the speed of response
is not iﬁpaired by the use of long commecting cebles and associated
cepacity. The PHS is designed to give a four volt pulse, 0.3 v'sec

long, intc a terminated line for working into a fast scaler.

Pile Instrumentetion - F. C. Zrmisteed

laycut end assembly hss beeﬁ completed on thé'"d log n“ circuit.
This is en amplifiér designed to convert the neutron flux signal féam
thé plle ion chamber into an output proportional>to the time deriva-
tive of the lagerithm of the flux. Tesé%ng 6f the circuit es first
egsembled indicated the nesd for'certain changes, principelly a phaas
shifting device. These changes heve been made end the circuit is
ready for further test.

Study of ion chamber desizn has been continuing. It is desirebls

tc increase the ion current to neutron flux ratio and also to maintain
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the lowest possiblelgf and v activaticn of the chamber itself. Scme

increes: in the neutron sensitivity can be echieved by use of boron

B10 and also it is hoped by experimenting with coating

enrizhed in
procadurES. Chamber activation éeams to be due meinly to the 110
minuts argon ectivity (07a 1.24), the 2.59 hour menganese sctivity
(0": 131.5) in the steel, and the 5.3 year cobalt activity (= 22.5)
in wie ?o;e}c 1t is proposed that an experimentAI éhamber be filled’
with nitrogen instead of afgon. made of low mungenese éteelo Other
possible impfovements may result from éhg uge of & caémium aask ovér
the ¥over. and lead tin solder instead of the silver And copper rolders.
Nitrogen is being tried atthe present in s standard G. Ea'differential
cngméer but no results are resdy now. .

| Calculation with the photoneutron datz of Bornstein and Preston
ahowé tuet the gamme activity of the new (héterogeneous) pils will
meintain the néutroﬁ flux in the pile at a sufficiently'high level

aiter shutdown sb thet even sfter 48 hours the flux will heve dropped

tn ac lags than about 5 x 10"'6 cf the opereting ©lux. Since we are

‘f'aced »ith the problem of keeping sight of the pilse fiux at all times

whel we wish to start up rapidly, this lower iimit of neutron flux
must  be known end musf be readily detectable. The neutron ion chamber
muet be capable of»defecting neutron fluxes'over & range of 2 109
wittous hoving its lower limit readings mede wacertein by tﬁe bete end

gammz ionizetion due to the chember- itseif. This requirement is res-~

ponsible For t he attention given to suppressing chember activation

(see previous paragraph). Actuel tests were run on the G. E. differ-

e~tioi icn chamber in the X pile. With the pile shut down and with

the chember comple®ly removed frem the ¢crcrete shield, it wes deter-

rivad 45 mimutes after shutdown that the fluctusticns in the ionizaticn
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. at pile cpareting level and ion current fluctuatiovus at eh
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were -smell enough ﬁﬁat the mctual expectable cange between ion current
V shatdown is
g8 »r O, This fector of 4 over the required Qange is ccngidered not
am:io, but- possibly satisfectery. Further deta will be teken on the
rate of decay cf the backgroun& of * he chamber. An increasevof rahge

of az much as a factor of 10 may be found after the urgon and manganese

act’7itivs heve decayed.






