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Physics Section I

A, H, Snell, Section Chiefl

Total techpicel personnel (including s:iparvis 10D)enococcanososcces . 9

Ve

Problem
Assignmen ' ' . ¥sn-months of Effort
Humber “Subject Status Report Per. Next Per.
PXL-7 CM Production Active 2 2
PY§-4 Neutren Temperaturse inm Pile Inactive o o}
PX8-1 Gamma Ray Spectra Inactive 0 0
PX8=2 Photonsutron Sources ' Inactive 0 Y]
163-X39P  Service Flux Measuremsntis Active 1/2 1/2
PX8-4 Gemma Energy per Bata Active i 1
PX5-22 Critical Experiments - Active 3% 33
Heutron Decay - Active 2 2
Tot&lx‘l 20000 . 9
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¥eutron Half-Life - (Shrader, Saxon)

The collimator for producing the neutron boam'was‘completed and ine
stalled in the north end of hole 17 during the past month. Flux determinations
are now being made. A second multiplier has been made and tested after the
first one became photosensitive and lostvin overall ﬁmltiplioationo Comparison
has been made between pulsss produced by 4600 volt protens and by gasmma rays from
a radium source. The gverﬁge proton pulse is toughly five timss as large as & |
gamma ray pulse. Considerable time Huring the pas{ month has been spent in the
'troub;e shooting of vaocuum systems and electromnic equipment. Complete assembly

ef all squipment is expected within the next week.

PX1=7 oCl4 Production - (Norris, Arnetto)

The factory has been down some two weeks this month for repairs
and alterations. Work on the half-life is also progressing, and a final report

should be ready, perhaps by September.

PX6-22 = Critical Bxperiments - (Branoh, Geedman, Scalettars; Slawson, Snell)

Subsequent to the experimental detsrmination of the diladvantége
factor reported last month, Scalettar mads a theoretical calcul tion which in-
dicated @ value of 67% Repeat messurements established that the gold foil,
which was contained in a lucite holdsr that dipped into the uranyl fluoride so-
lution, had become contaminated with éhortalived fission products. Upon delaying

the counting of these foils until the pure 2;6 day gold half<life was present; a




disudvantage Tector of 457 was obtained. The outer fcill wus cut into several
ercular strips in order to determine the radial distribution within the 1 cm
moruins. A gpecisl fuel tube containing 94 gus of 0285 dissolved in light watgf
wos btested in place of one of the regular tubes in which thsiUzss was dissélqu
in heavy water. No detectable difference betweon these twc ascemblies was ah;
aarved'wifh the pilito at oritical. Accordingly, arrangemsnta Qﬁre nade with the
Gh;miatry ﬁivision to remove the D,0 by distil;ation from all fuel tubes end re-
dicsolve thae uranyi-fluoride in H,0. After 30@@ minor difficulties with decom-
position of the urépyl fluoride, this exchenge haa basn completed. The 1ight=
water solvtions are contained in gljptalecoated eluminum tubes 2" o.d. x 1-7/8"
1.4, The height of tﬁe aolutioﬁ is 100 cm, These aluminum tuﬁes form the central
sacition of Puzl tube assemblies in which the outer tuke iz 3™ o.d. x 2-7/8" i.do
In vhe oxperiwents now in prbgre;s} the 1 c¢m annulug between these tubes will be
filled succesaivaly with air, aluminnm'étrips and D,0. Preliminary rosults in-
dicnte & critical mass of about 3100 gms wheﬂ tho éﬁnuli contain air, with the
reantor covered by & thin coat of thérmal ingulation as arranged in the previohs
- @xyxriments, Ia order to more clésely éimul&te the propoasd heterogenecus pile,
Reirverg suggestod that the therm;l insulation be removed from the reector and

a ;?éphita reflector mounted aroﬁnd the peripuery. Ths 1n$tallaticn of this
relisctor vodvoed fhe critical mass by approximately 200 zms, i.e. to sbout

QoL gms.o



Physics Section II

A, II. Veinberg, Section Chief
Total Techniecal Persomnel (including supefviaion)....,.... 10

Age of Fission Neutrons in g0 - Al Uixtures -(N. Dismuke,
- R.Arnétte, P. Levy an oodak)

The thermal age of fission neutrons (f) in various HoO =
Al mixtures has been calculated. The age for each energy was
obtained from the formula given in CP-1251 for the second momen’
of the slowing down range on the assumption that Al has infinite
atomic welght. The ages are therefore somewhat to‘o large since
the Al actually has some moderating power.

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

. Goldsmith and H. W. Ibser, LIUC—HHG—'?. In calculating o the

thermal fission speetrum from LA-84 was used.

The following table shows the fthermal ages obtained for
three volume ratios of Al to 1120. |

(see folloﬁing page)



I
v‘ﬁj(E. .025 ev) in cm?

.Enﬁfg% (mev) | v%ij;'a 0 V%ﬁby =0 v%iiy -1
1x 1077 .24 .52 .89
1x 106 .99 | 2.03 3.44
1x10™° 1,90 3.95 6.40
1x 107 . 2,59 5.91 9.63
1.x 1070 3.53 - 7.88 12,92
1 x 1072 4.61 1001 16.43
1 x 107t 6.54 13.41 21.78

1 14.42 26,47 40,03

6 01.46 128.96 170.13

ﬁf ' 30.00 | 47.53 67.57

The observed age- in pure 50 1s about 33 cm?.

Tamperature Coefficlent of Plutonium Piles - (Z. Greuling)

A thermal neutron pile made of a mixture of Plutonium and
moderator having a-1/v absorption cross section, under certain
conditions, has a positive tempefature coefficient. The plutoni-
um resonance at 0.3 ev is sufficlently broad to cause the fission
rate and the 49‘absorption rate of neutrons in an approximately
laxwellian distribution to increase with tbe temperature of the

neutrons.
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The essentlial condition for a possibly dengerous temperature
coefficient is that the thermal utilization be small.
Thae rollowing Ltemperature coefficients were celculstsa for

2 spbarical homogeneous 49 graphite plile of radius R in metera.

k T R li%:ff ) per 10°G temperature increase
1,00 .508 cO + ,48% |
2,08 0 L53E 5 . <405 /
1.a8  ,722 1-2/3 + ,05%
1.9% B34 1 - o15%

Uombined withlthe—fact that a D kgpp/k of only C.32%7 is re-
guircd %o ov2r mun the delayed néutrons Trom plutonium fissidna
- 1% is clear that a 49-graphite pile with a thsrﬁal ubtilization lesgs
than 220,57 will belon‘the prompt neutron chain aftsr a tempera-

ture ‘nerease of less than 10%¢.,

The Eiocking Effect (R. Scalettar)

Tn the first eritical experiments designsd to dstermine the
reguiiad 25 mesnd of the Huffman lattice, the light water cocling
was swmuistod by paraffin cylinders surrcunding the 26-D50 fuel
tubes, T was Found that the pilé did not‘go critical even with

well =ver 3300 gms. of 25, much more than the exp=cted value. The

primacy reascm for this has noy been traced down L0 the so-called

y
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blocking effect of the paraffin i.e. the paraffin Sheil is

several thermal scattering mean free paths thick {(due to the high
hydrogen thermal scattering cross-sesction) and thermal neutrons
entering the paraffin from ?he rest of the lattice diffuse out

more slowly (émall diffusioi constant) raising the neutron dens ity

over that which would prevail in a homogeneous mixture. The re-
sulting increased absorption in ﬁhe paraffin decreéseslthe effectlive
multiplication constant of the pile and iﬁcreases the critical mass,

A theoretical estimate of this effect has been made and it

has been found that the average neutron density.in the paraffin

is 677 higher than in the fuel tube. Since the ratio of the ab-

sorption cross sections of paraffin and fuel is 28%. the blocking
afféct increases ﬁhe ratio effectively to 47%. The resultant
reduction in ko has_been estimated to be sufficient_to account

for the high observed critical mass. An experimental determination
of the relative neutron degsities in paraffin and fuel was made
" (G. ll. Branch) by foll measuremsnts and the value obtained for the
ratio was ~/1.45. ‘Considering‘both the experimentél and the theo-
retical difficulties in the way of an accurate determination we
believe the agresment to be reasonably good. |
mgasﬁrements have now been begun inwhich the 25 compound

is actually dissolved in light water to simulate the cooling and
the first results 1qdicate critical masses only slightly higher
- than theofetically expected.
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Carbon 14 Production -~ (R. Scalettar) °

An estimate of the expected yield of Carbon 14 frdm'the
6500 cans{780 kg) of Ca(no5)2 situated on the radial periphery
of the active lattlce of the Xe-graphite pile has been made.
The average neutron flux at the carbon 14 position has been cal-
culated to. be | _ . 4'
AV =~ 4.7x 107 P

vhere P is the power in kilowatts. Using an absorption cross

14 reaction we find 0.92

section of 1.7 barns for the N14(n p)' o]
mg. of 1% produced per megawatt day. Adopting the Norris value
for the half 1ife of ¢4 (6100 yrs.) we have then 3.84 millicuries
per megawaﬁéfday, Considering the average power at which the pile
operaﬁggmﬁﬁﬁéet for the annual pfoductién of Cl4 4,4 curies. This
is in good agreement with an extraction alreédy made by Tompkins
and Anthony. (See memo Cohn to Koenlg), and thus constitutes an
independent appfoximate check of the Norrlis half-life. The above
" estimate 13 to be used as the basis for the price determination of
ol4 |

¢

Shielding Studies (F. H. llurray):

The neutron energy as a function of penetrgyion distance has
been calculated for a beam of neutrons impinging on a semi-infinite
slab. The formulae used were derived by an analysis of successiié
collisidns. The results will bé of some use in connection with

shielding agéinst fast neutrons.



2]10e

i

‘Studies ére also in progress for the purpose of estimating
the inelastic scattéring by nuclei for which expsrimental data is
not available.

Calculation of Skerf/k for a Pile with llon-Uniform Depletion -
. C. Schweinler) k N

In the high neutron fluxes contemplated for the new pills.
the depletion of 25 produces relativaly large changes in reactivity
after several days of operatlion. Since the greatest change occurs
in the region of largest statistical weight, first-order perturba-
tion calculations are not valid., Therefore a variational method
has been used, the pille equation \/2 & + B ﬂ}- 0 being written
in the form 4: L(Vg) -Btg] al =0, with § =
-A)ng and B = (k + 2k, -1)/(1:. .« 12, -

L2f L28 “1)#~ (Here L £ Lg 431, ng, k and é‘keff are re-
spectively the age, thermal diffusion length (space-variable),
laplacian of the neutron density at time t = O, thermal neutron
density, local multiplication constant, and uniform change in k
needed to keep the pile critical). |
Calculations have been made for a spherical pile of k = 1.4
and 1.6 originally. on the assumption that the numerical density
of 25 at any point r 1is N2° No29 exp - 022 T r with T

.l"\ r

Sy T

. , ~ R
the time in days and R the radius of the plle. (This corresponds

to a central flux of 4 x 1014 ~2 gec=l.) The results are given

in the accompanying table.



T (days)

5K pp/k for k . "

"; eff/k for k, =

A report giving the details of this calculation is being

prepared.

=ll=
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Physics Section III

E. 0. Vollan, Section Chief :
S. De. Benedatti, Assoclate Seotion Chief

Totel technical personnel (including supervision)eseescessccsssssssss by

Problem ,
~ Assigrment ' : Man-Months of Effort
Nunber Subject Status Report Per. Next Per.
PX6-1 Pile Oscillator Active 1 5
PX10-8 Neutron Diffraction Active 3 1
FX10-16 Characteristics of Figsion Products Active 1 i
end Neutron Induced Activities
PX10-19 Cepture Gamms Energies Active 13 13
PX10-22 Short lived Isomers ‘Active 1 1
Ranges of Delaysd Neutron Emittera Active 1 1%(-
Studies of Prompt Fission Neutron Active 1 15
Emigsion
Supervision and Report Writing Active 1 1
Totaleoeao 8'% 9
\
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PX10-22 Search for Short Isomeric livegs (De Benedetti, McGowan)

A apecial'cell was built to investigate the sxistence of a short
igomeric state in 08133 (spin 7/2) ugsing a sourege of Xalsss negetive result.

Also négative results were obteinsd with socurces of supposedly
- sn123 (assignment uncertain, cless D) which should decay to Sb123-(gp1n 7/2)
and sources of Dy165 decaying with Bblss (reported in some papers as having
spin 7/2). Sources of Cr3% gimilarly showed no effect.

The following sources of odd-odd isotopes were used to investigate
whether short lived isomers could be observed in their even-even deughters:
Mg56, Co®0, cubt, a2, 4476, BrB2, gyB6, ¥90, 5122 124 (134 1,140,
Prl42, 70182, 2,198 p1210, §o deleyed coincidences were observed.

The delayed coincldences previously reported for very ahor£ de-=
lays with sources of W87 yore confirmed. Their origin is still dublous.

It was decided to study whether a tuSe werking on the principle
of the slectron multiplier could be used for fhe investigation of lives

shorter then 10~% gec.

_ Mechanism of Emission of Prompt Fission Neutrons (De Benedetti, Franeis, Praeston)

As an exten;ion of R. R. Wilson's work on the directionel properties
of fission neutrons (LA<588) we are planning an experiment to study the
mechanism of emission.of prompt fission neutrons by means of coincidences
bstween the fission fragments going in e certein direotion and the neutrons
emitted in the same direct;ono The size of the fission pulses connected
with a prompt neutron will either be recorded photographically or will be
studied by counting coincidences with different gettings of pulse height
selectérs in the amplifier of the fission chember. As a result of this
experiment we should be able to decide which fission fregments (if any) are

preferentially responsible for the emigsion of fisgion neutrons.



For the moment we heve dons no more than ccnsidering what is
nceded to carry on this experiment. BSome woerk hes been dome to try to
| develop an.ef‘ficient counter for fast neutrons and to study the neutron
flux available in the top thermal column of the X pile.

A proporticnal counter with the irside wall coa&ed with hydro-
genous material hes been propared. Within certain limits of voltage this
counter appeers to be sensitive only to fast neutrons. Its efficiency is,
however, very 1§w. In order to .ﬁwreue t he efficiency we have attempted
(following an idee of Dr. W. Wilson) to build a proportional ccunter with
& lerge number of hydrogenous films perpendicular to the wire. Ve hav/e
not yet been successful in this work, probably because we did not use the
right materials. ) \

The flux of slow noutrons has been measured in several positions
in the thermal column. We are now going to measure the background of the
fast nsutron counter in the slow neutrons flux. In gome very rough pre-

liminary experiments this background seemsd to be prchibitively high.

PX10=-16 Characteristics of Fission Products and Neutron Induced Activities

We have completed the improvements on the spe_otromoter and power
supply mentioned in the previous monthly report. As a resgult the total
sbsorption of the counter window has been reduced from 5.2 mg/em® to 1.2
ng/cn?. | |

At present we are attempting to meke a careful deteminat}on of

the shape of the beta spectrum of 2.7 day Aul®®

« To this end a method of
meking sources approximately .2 mg/om® thick mounted on zapon << .l mg/cm?

‘has been developed.
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PX5-1 Pile Oscillator (C. D. Zosk)

This apparstus is in a shape for routina cross section measure-

ments. = Some measufements;of this type have been msde during the mouth.

PX10-19 Energies of Capture Garma Rays (Moak, Burgy)

Thore has been some delay in the progress of this work dus to
failure of the current regulator for the Helmnholz coils. More work will
also be required on the megnetic field meesuring equipwant. W hope, hor-

sver. to begln meking measurements this month.

Correlation of' Deleyad' Reutron Emitters from U235 with Pission Fragment Range.
TRcse, Burgy, wollan) ‘

Some changes have been meds in our rabbit to improve.ité npsration.
Another rabbit is beiﬁg built with further changes in design; in order to get
mere reiiabls behaviar. The préamplifior and emplifior in our counting
system have been chénged to eliminate counts due to piling up of y-way
counts. We fird that we are getting a considerabls number of spuriocus

counts and wa heve been occupied recently with eliminuting them.
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Physics S8ection IV

L. B. Borst, Section Chief

S» Boynstoino Agsociate Section

Total technical personnel (including supervision)..ccoccoccesccocoss

Problem
Assignment

Number

PX4-5
PX10=15

PX10-=10
PX10-14
PX10=7

PX10-8
PX10=17

Sub ject

Heat Evolution from Pa’>>

Photoneutrons from Fission
Producte Plus P=9

Deuterium Gamms Ray Spectrometer

Poigoning Coefficients

Fissionability of 40<10

Plutonium Project Record

Heutron Diffraction

Fissionability Studies

Man-Months of Effort

Status Report Per. Next Per.
Inactive 0 0
Active 3 3
Inactive 0 0
Inactive 0 0
Active 1 l
Aotive 0 1
Active 2 1
Active 1 1
Total 7 7
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moois = Photoneutrons from Fission Products
Plus P=-9 - (Bermnstein, Preston, Slattery)

The past month has been spsnt in (1) checking the acouracy of our photo-
neutren measurements by measuring the strengths of an Bb = ¥ = Be and 2 Po =of = Be
souroe in our apparatus in each omse with and without 620 in the 10® radius ephere.
(2) Compiling and analyzing all of the meassuremsnts made thus far in preéaration
for a fihal report on 26, (3) Procuring and preparing a sample of 150 mg of 23
for photoneutron yield measurements. -‘

A complete discussion of items (1) and (2) shall sppear in our final report

on 25,

PX10=7 - Fissionability of 40-10-(Sohofield)

A 'sa.mple of Pulg 1s being prepared in readinsss for a 240 collection problem.
A new design for the main tube top has been di.seusaod'bo that the furnsoe-type ion
source may be installed. Vacuum troubles have hindered operation but the program

progressea slowly.

PX10- 8 - Neutron Diffraction - (bial)

Iransmission measurements are in progress with the dysprosium and yttrium
samples. Measurements taken so far indicate that resonances in the region be-
tween 0.1 and 0.25 av are uxilikelyo' There is only fair cpmpariuon betw;en th'e
measuremontes of this series ‘and earlier work by Bort;t and Ulrich on dysprosium

in this region.
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PX10-17 - PFigsionability Studies - (Osborne)

Observation of the photographic films exposed with UX, in the pile are
proceeding, but no definite results can be given yafa

Additional exposures have bsen made for Dr. McRae of K-26 in oonnéction
with his attempt to use thermal fission as a method of routine isotcpic analysis.
These exposures were made in the thermal column, since hole 59, where previous
exposures had been made, was found to have too high a fast neutron flux.

An apparatus has been constructed for determining the fission oross seotion
et fission energies. It consists of uranium metal slabs appropriately spaced
to permit the insertion of the test sample, A preliminary test with thorium

indicates & flux of greater than 1010 neutrons/cmzo
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Physics Secticn V
H. FNewson, Section Chief

Total Technical Persommsel (inc luding superv’iaion)o_. #eesceesasssrraseach

Toni zation Chember Development -(r. ¢c. m'.ma)\

Efforts ﬁave been directed chiefly towerd reducing the activity
that can be induced in the G.B: differential ion chamber. This reduction
in chember activity is important since it permits wider range of pile power
which can be followed by one instrument. Ths ion chamber in hole 34 was
removed from the shiolding. end reedings were teken of the iom curfgnt éus
to the chamber's own activity over e period of 7 hours. The activity oﬁ»
gserved can be feirly well represented by the sum of three deca}" curves with

~initiel pertisl intensities &g shown:

10 pearts 1.8 hr activity from A gas in chamber
5 perts 2.6 hr activity from Mn in steel
1 part - Irng ives suspected to be mostly

6. yr Co in Kovar alloy.
These intensities are those expected from the quantities of respective mater-
ials invelved. :

We heve had consultation with Drs. H. Pearlman of Y-12 end C. Starr
on possible .substitutes for the fragile and highly active Kover-gless insula-
tors used in the G.E. ion chember. Several suggestions look promising, and
the simplest onme is under test now, viz. stendard automobile sperk plugs.
Two "Champi_on J-9" plugs, with the brass fittings removed, show a neutron=
induced activity which decayed a8 the activity of steel, and all activii;y
soemed to be at the steel ends rather then the porecelain ends of the plugs.
It is thought therefore that no source of strong activity will be introduced

by the use of spark plugs in the ion chamber,



To test the behavior of the plugs under fast meutron bombardment,

MonP=161 20

they are scheduled for a week in the "doughnut"” tube of the X-pile. Two.
pluge haeve been teStedp prior tc this irrediation, for elactrical insuletion
and for leak tightness quantitatively, both before end after machining end
soft soldering the metal perts of the plugs. Similer tests will be mede sub~
sequent to irradiation of the plugs in the Plle, to chack deterioretion due
to the "Wigner effect" in them. '
Collaboreting with the instrument department, we have repaired a
discerded G. E. differential ion chember end ere using it for test purposes.
It is found that when filled with N2 the chember has at least the aensitiviﬁy
(ion current per thermel neutron flux umit) that it has wheﬁ filled with A.
After long irradiations in the standerd locatién for.an ionization chember in
the X-pile, the nitrogen filled chamber showed about half the beckground (when
removed from the pile) as did the same chember when filled with Argon. This
seoems reascnabiy good verification of the estimated fraction of the Argon
- activity in the background. A further 1érge decrease in background shculd be

obtainable by building the chamber of low manganese steel.

Pile Control -(Henry Straus)

The simulator hes been in operetion and behaved qualitatively as
expecte'do In order to facilitate study of transient éhenomena et low levels
when startiﬁg from a gut-of f condition, the integrator amplifier has been
modified by addition of an internal feed back met. The cathode resistor of
tre delayed neutron cathode followers ere to bé modified to make the scurce
setting less critioal. |

A' gear train has been designed and at present under construction.
This unit will be used in a model of the control system in studies on the

response of the simulator to the centrol system. The d.c. amplifier design
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for the model system is completed.
. A 6 channel emplifier is under ccnstruction for use with the recorder
to make possible. legible records of simulator performance liider a wide range

of intensity.

Electronic Development -(P. R. Bell, W.‘ﬂ. Jorde.g

See lest report. ) , .









