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Fhysics Section I

A: Hu snello Section Chief

Total technical personnel (including supervision}..ccesnoooco 9

Problen

Assignment , Man-months of Lffort

Humber ‘ Sub ject Status Report Per. Next Per.

PX1-7 ¢*® Production : Active 2 1E

PX6-4 Noutron Temperature in Pile Inactive 0 0

PX8=-1 Gamme Ray Spectra ' Inactive 0 0

PX8-2 Photoneutron Sources - Inactive 0 0

163 -X39P Service Flux Measurements Active 1/2 12

PX8-4 ' Gamma Bnergy per Beta . Active 1 1

PX5=-22 Critical Exper iments _ Active 3z 2

: - Neutron Decay Active 2 1
Total PVOC O T O 9 s




../

o

PX1l=7 = CM Production = {Norris, arnmette)

Fur ther .counting of mass-spectrogscopically analyszed samples has
the half=1ife value of about 6000 years for cuo The liquid factory has con-
tinued its steady operation, An effort has Beon made to obtain gome CM of
high isotopic purity by extrs-oting the bulk of the more impure 002 from the
gas stream before it pasges over the hot copper oxids, and then extracting
again from the gas stream af'ter pasziag'é over the coppex:' ;axidoa The latter

‘ 14 .
sample should contain the C  which came from the ammonium nitrate sclution

1

L 12
a8 CO, and may be quite pure BaC 403 if the ¢  in the factory does indeaed come

from incoming 0020 OCbservations to date are that very little precipitate isa

forming in the aecond bubblér; ites specific aotivity has not yet been measured.

PX5-22 = Critical Experiments - (Goodman, Mann, Slawson)

Tests and measurements continued on the 15 om hexagonsl lattice intended
as a mock-up of éxe hetero;e:neous .pileo As a;cplaimd last month, the ;ery
high critical masa ( .» 5478 g) required for the assembly in which sach fuel
tube was surrounded with 1 cm of paraffin was explained largely by the block=
ing effect of f,he ;phrafl‘ino During the paiatl-ménth the U0,F, has been dis-

solved in light water and different annuli have been used. Typical results

follow:
Air Annulil D0 Annuli
Critical Mass as measurod 2974 g 2444 ¢
Corrected for control rod, _
various holes, eto. 2742 g _ 2283 g

Thess figures apply to the case in which the experimental recesses are

present in the side reflector,
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The effect of the 4" central thimble has also been investigated. With the

20 annuli throughout, the "cor-

rected” critical mass dropped from the value 2283 g quoted above to 1966 g.

ompty thimble replaced by a fusl tube, with D

" Other ﬁsasurements have been made upon the relative worths of the thimble,
the control rod port, and the poiaon.rodn in terms of perlpheral fuel. Tho tem-
perature coefficient has bean measured. The control rod has been calibrated
in terms of peripheral fuel, Poigoning hes been studied as a function of
radial position, and central fuel has been evaluated in terme of peripheral

fuel. Neutron distribution measurements have been made,

PX8=4 - Gamma imergy per Beta - (Barker)

Work is continuing on the FP 54 and the calibration of the volumes of the

‘-ionization chambers.

Neutron Decay - (Shrader, Saxon)

‘Tho collecting system and the electron multiplier have been set up on
the north face of the pile, and preliminary counts havs been taken in trying
to evaluate perturbing effects- The‘ﬁain perturbing eoffscts are gamma rays
from the 014 factory nearby and from the pile. Counts taken with various
gains with and without lead and boron shields interrupting the beaﬁ@ and with
and without accelerating ioltage have indicated that there is not much left

for peutron decay. However, we are still far from giving even o preliminary

answor to the question of the existence of an effect.



, PRYSICS SECTION 51
, | AN, Wainbcrg, Chief

’ JMM@W R. Arnstte and H, C. Schwsinler

v ' The age of fiseion neutrons in berylli.um has been reeomputedo The
ages ‘Trom miable upper energy t-o 03 ev (including first and last
couiaion berms) are given in t.he accoapaxwing bablea

E 01 0.5 10 L5 20 3.0 4O 50 60 7.0 80 MNev,

(E=b.00ev) - R - o
0.0 72,0 80,6 87.5 93.9 105.8 7.6 129.7 1d.8 153.8 165.4 caf
(The crose-pections used in these Vcaleulatidm are those of MIC - ‘HHG=T, with
) ‘the following interpolated or extrarolated values:
B 100 1?-1@ 1@-1t sad® 6ad® 7a0° 8’ e
T ss sa 5. 150 137 L2 L2 b
. Upon averaging with respect to tha fissian épectrum of 1A = 84, t.he age' of
o) ﬁsaion neutrons is found to be 96.5 cunz., This agrees well m.th an earlier

calexﬂabion of ¥ T Goldberger (CF = 3403, p. b3 ££.), which gave c, = 98 em

Interpretation of Critics) Bxperiments — A.M. Weinbers
- There has been a gross discmpaxtéy»ﬁetween calculated and observed
crifical masses in the light water - hvavy water aystez;n now being studied
B by Mr. Goddman' s grm;xp; the prewicualy calem.atéd critical masses beiné
¢ ahout. 1 kg too low, ’
. k malculation of these systams has bem carried out, ‘and the origin
- of & major part of t.he error has been fmmd It consists in the fact that
the diffusion area L had baen emneoualy calculated as though the pile

were homogeneous. Actual]y the piles are heetex-ogergsous, and it is neceasary

‘
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to take acccunt of the disadvahtaga fastor in a"dﬂr to compute Lzo \\
 New cell calculations for the 48 gn/ 2. syst.em (which has been
maaured)giveava.].ueof!. "'95@ inst.eadoftheoldvaluer.zgﬁcm \

'me Laplacian for the systen 18 therefore -2.83 x 103, em™® instead of
=3

“’3052 x10~. calcnlat.ima of t.he reflsctor saving are now underway f.o check

whether the now /N is aufficiently small to account for the 1900 gm.
criti.ca.l mass.which vas obaerveao '

\ A further discrepancy mich had been not:lced previously was the increasing
trend of the ratio observed critioal mass- calculated critical mags as the
lattice spacing increases 1n the pure P-9 systems Again we believe the
use of the homogeneous apmm.imt.ion i.s respomible for this. As the lattice
apacing imreasés t.h@ haterogerxeous L bacomes increasingly larger than the
homogeneous; this is in the direction to remove the discrepancy between calculation

and observation,

Slowing down in heavy-1light water mizture - M. E. Rose
COnsideratiog has been giien to the problgm of calculating the slowing

down length in heavy water-light water mixtures. The msthod used is that

of the trMﬂ theory and the energy dqpendeme of mean free paths is.
mpresented by ‘a power series in which a suitable mumber of adjustabls

constants can be inserted. Thess calculations have been carried out for

an arbitraxy mixture, Numerical application remains to be carried cut.

1
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Critica) Mass Galoulations — E. Greuling

Two group caleulations of the nemtron densities and eritical

dimensiona of the following eylindrical cored piles were made:
(A) Core @ 25 - Mumirum Alloy plus H 0
| 50,8 gus, of 25 per liter 61‘ core,
~ Volume of A1/ Volume of HL0 = 1,03
122 469 en’, U = 76,7 onP, R = 1.56
Finite Loaded Reflectar:
(25 - A1 - H,0) Lattice in P~
3.0 gm of 25 per liter of reflector
Volume ‘o Byd / Volune of Dy = 0,07
122100 w2 7T =85 e 1= L.52
(B) Gore : Same as (A)
Infinite P = 9 Reflsctars
12 =10% e, 7} =120 e
(C) Core: Same as (A) and (B)
Finite P-9 geg.gto:é
Cuter radins = 70 cm.
For all three cases the height of the pile was taken to be one meter
with no reflector at top or bottom. '
Below is tabulated the care radius, a;, eritical masa/q_?&; reflector
thickness, and the ratio of maximum thermal neutron density in the

reflector to the demsity ‘at.t.he center of the core, n max / n,o

Pile 2 in em. S%s inkg ‘Reflector Thickmess - .nmax /o
‘A 1.4 1026(core)+ 1.2 (Ref.,) 26,1 1.13
B 13.0 | 1.63 O 1.76

o} . - &3"3 ‘ | 1.72 56,7 1.69
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FPhysics Section III

B. 0. Wollan, Section Chief
S. De Benedetti, Associate Section Chief

Total Technical Pers(mnol(including BupeWiBiOn)ooooono-oocaaooooooooooocg

Problem '
Agsignment Man-Menthsg of Effort
Number Subject Status . Report Par., Next Per.
‘PX6-1 Pile Oscilletor Active i 1
PY10-8 Neutron Diffraction Active 3 1
PX10-16 Charecteristics of Fissicn Products .
' end Neutron Induced fctivities Active 1 1
PX10~19 Cepture Gamma Energies’ Active 13 1
- PX10-22 Short Lived Isomers Active 1 1
Renges of Deleysd Neutron Emitters fotive 15 1
Studies of Prompt Fission Neutron .
Emisgion Active 1% 1
Supervision and Report Writing Active 1 1
Totaloscccoecsons ] 8
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Corrolation of Delayed Neutron Emitters from: 0235 with Figsion Fragment Renge

Tﬁ?ﬁlan, Burgy, Rose )

A run hes been meds on the range of the fission fragment (reported
by Snell as 1157) responsible for the 22 second delayed neutron activity.
With this activity. which 1s the eagiest to obaerfe, the renge cen be ds;
termined with considerebls scourncy (~1%). The observed ectivity was
reduced by & factor of 2 with & change in pressure inside the rabbit from
sbout 29.8 to 30.2 cm Hg. The distence from source to receiver being 2-1/16"
and the temperature being ca.25” C, one obtsins a mean range in air at 76.0 cm,
15° C, of i098 cm. From the data of Finkle, Hoagland, Katcoff and Sugarmen,
CC=2076, relating range'to mase nuzber of fiasioh fregments, it is possible ‘
to obtainAthe mass number corregponding to the 22 second delayed nsutron sc-
tivity. The valus obtained is 133 which is not in sgreement with Snell’s
velw, 137. The work of Finkle ot al was done with aluminum sbsorbers and
the range in Al converted to air on the assumption thet the relative stop-
ping powsr of Al is the game for fission fragments and (h particles. A& dif-
ference of 3% would.éccéunt fb} the discrepancy between Snell®s and our results.
To clear up this points »xo plan to mske observations with Al absorbers. We-
have modified our technique éo that we can»o#seré:at e shorter time after
bombardment end hﬁpe to geht data on the renge of the fission fragment res-
ponsible for_thé 4.5 eécond delayed neutron éctivity, And algo that for the

66 sscond activity.

PX10-22 Search for Short Iived Isomers (De Bensdettl, McGowan)
| The 6rigin of the doleyed coincidences previously reported in
connection with Wla?lsouréo wae studied. It was found that these correspond

to a metastable state of half-life around one microsecond. Special tests

wore made to insure that the obyerved effect was not due to deieys introduced



by the Ceiger counters. For' this purpose we used a beam of ,6’ reys which
traversed beth counters giving ebout 1000 immodiate coincidences per minute;
when the s:ortest electronic delay was introducsd (~2 10"6 sec), the oo~
incidences due tc the lébeam were no more racorded. and only the random
coincidences were counted.

~ Absorption experiments are under way in order to study the energy

of the new metastable transition and its connsction with the other radiations
frm W187¢ (

Mscheniem of Emission of Prompt Fission Neutrons (De Benedetti, Franeis)

. The electonic cirocuit for this experiment is being studied. Two
pulse height selectors and‘a fast (~2 10"7 'ueo) coincidence circuit heve
been assembled snd seem to work satisfactorily.

PX10-16 Characteristice of Fission Products and Neutron Induced Activities
TP, W. Ievy)

2.7 Day Aul9®

The 1800 /@ ray Spec{:rometer. which was recently equipped with
a new thin window of 1.3 mg/on?, has been used to egein determine the shape
end end point of the /6 rey specrum of 2.7 Day Aul8. In order that back
scattering end absorption in the source be made as small as possible the
scurce was prepared by irradisting & gold foil .2 zné/cm2 in the Clintcn Pile
and then aupporéing ﬂ; in fhe spectrometer on a film of Zapon << .1 mg/cmz.

Comparison of thé Kutio.plo.ts ecalculated for this new date snd

for data obtained with a gource 20 mg/cm2 reported sfme times ago indiocate

.that the effasct of the thick source is to csuse an spparent increase in the

intensity at low ensrgies. Also, the Kurie plot for the improved sourcs is

lingar over a larger region than the plot obtained from the old data.
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Fiurie Plots derived from both sets of dets give an end point of
<97 Mev. The end point determined by inspecticn of a plot or intensity di-
vided by H; agsinst By would indicete that the end point is .91 Mv. Since
the purpose of the Xirie Plot is to ensble one to avoid the néceseity of mak-
ing tﬁe end point determimation by inspection the value of .97 Mev is probadly
the correct ono.

Superimpoged on the continuous ypsctrum ie the K, L, and ¥ conver-
sion lines of ¢ Y ray of .41 Mev. There is alsc en indication of a ciaversion
line at H+ 21400 in the deta obtained only from the thin scurce. Work is
planned to definitely aescertein if this conversion line accompanies the 2.7

dey ectivity.

Neutron "Age" Measuremerits (Wollan, Hill, Roberts)

A program is being started to measure soms of the impertant constants

_ of pile moderator maeterials. We are planning first to maeke measurementy of

neutron "ege" in Be, BeO, water, end graphite, the latter being included pri-
marily es a checl on the other measurements. Before these msosurements ven

be started it appears that it will be necessery to rebuild the thermal (olumn.

PX10-19 Ensrgies of Capture Gemms Rays (Moak, Burgy)

The stabaiizer for the magnetic field current hes proved unantis-

factory eand new circuits are now being built.

PX10-8 Neutron Diffraction (Shull, Wollan)

We are investigating the possibility of making reliebls measure~
ments of the absolute integrated intensity from powdered erystals. The prob-
lem is made diffiocult by the low intensities available in the diffracted beam

and hence the need for long BFS counters.

PX6-1 PFile Ogcillator (Pomerance)

'The work on the pile oscillator is now being taken over by Herbart

S. Pomerance,
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Physiocs Section IV

Lo B. Borgt, Section Chief

S. Bermstein, Associate Section Chief

Totﬂl technical personnﬂl (iml“ding Bupomsion)ooovoooaoﬂooooooou 8

Prob iem
Assgigoment
Number

PX10=17
PX10-8
PX10-15

Subjeot

Fissionability Studies
Neutron Diffraction
Photoneutrons from Fission
Products Flus P=9
Plutonium Project Record

, Man~-months of Lffort
Status Report Per. Next Per,

Active
Active

Active
Active

® l»atv TR Y
o lk‘h‘ =

Potalsooocoso
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PX10=17 ~ Fisslonability Studies

Thermal Fission of 0258 = (Osborne)

Coeperative research has been cerried out with members ofv the

staff of K-26 in an attempt to evaluate the isotopic ratios in what
are known as “Q" end "Super=Q" meterials. The method of photographic
exposure has proved satisfactory in evaluating "Q" material at a concen=
tration of one part 00 in thirty thousand parts of 38, semple of
"Super~-Q" ha; been studied and me!a:sux'emonts indicate an extremely small
concentration of U2350 Estimates based on-other 'comidorations indicate
that the coﬁoentrution is likely to be in the region o'f.one part in two
hundred thousand. - Since the concentration: is not known with any accuracy

' ;md will be difficult to evaluate, fhe tracks observed may be due to sither
fission of f{zss romaining in the sample, or due to thermal fission of 238,

38

Assuming that all tracks are attributed to Uz » the crosgs section for

thermal neutrons cannot be larger than 1 millibarn (maZ’I/cmz)o

Fissionability of UX, - (‘Oabome and Ceveyou) -

A uniplo of highly purified U)Ll has Been prepared by memi:era of Mr.
Stoughton’s group in the Chemistry Division. Ths sample contained .05 -
of a microgram of UX; (Thz-:“)o Expogsures were made against fission
plates at various tinﬁa during the past two months. ~ The data obtained -
indiceate no obseorvable cross section in UXjy since no tracks were observed
within & few hours of the chemical separation, A rapid growth in a fis-

‘sionable specie appears to occur during the first day. The number of
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fisasions for a given exposure goes through a maximum at two days and
slowly diminishes with an apparent half-life of a few months, The latter
part of this curve is inte\rpreted' to imply that 0234 has a real fission
oross section, and that the short-lived fisslonable material is decaying
with the 24=da$' period of UX,. 1Two 'intemdiates between U)Ll and Usz

are UX, of 1 mimute life and UZ, an isomer, having a branching ratio of

about o1%; which has a half-life of a’t'io.ut' seven hours. The growth curve

would Imply that the fissionable specie is net UX, but is in some manner
associated with UZ.

Two samples have since been prép&réd consisting of approximately 1
microgram of UX; and & chemically separated protoactinium sample whioh
should contain the UZ im equilibrium with the UX, sample. Preliminary

data only aro available at presént., The Uz saxﬁple appears to go through

& maximm which would imply that the fissionable specie is & second genera

tion product. A beta ray curve is being obta";nofi on fhe UZ fraction, The
counting raté increases for the i;irat nine hours and then even:tgally decays
with a period of apﬁroxiﬁntely eight hours,. This evidence would indicate
that the fﬁaiomble gpecie is a second geﬁera_ti-én product of the proto-
actinium fraction. ‘

The UX sample has not been studied in sui‘f"j.cient detail to determine
the growth and decay curves.,

Pissionability of Pu> * o (schofield)

Difficulties with the mass spectrograph have prevented pbogroéa

on this problems - Since Mr. Schofield will not be able to complete the
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work before leaving the project, the problem is being temporarily sus-
pended.

PX10=8 = Neutron Diffraction

) i (Hasbrouck )

- The chemical difficulties rssociated with the soparation of an ap-

propriate sampls of 10135 in Il:‘tm are thought to have been solved. In

this process a uranium slug is dissolved in HC1l with wrier_:lodine;
The uranium is oxidized t¢ urany! with sodium bichromate. In this step |
the iodide is oxidizedt/oiodine and is distilled from the uranium by steam.
The iodine is carried over with steam to a solution of the paladium chlo-
- ride eaturated with sulpaur dioxice. 7The iodine is redﬁced to iodide/ but
paladium iodide does mnot precipitate ‘well in the presonce of excess S0,-
| It has been found poss ble to acniaeve good precipitating conditions by

swoeping out the exces: S0, ‘with an air stream. With this procedure ex-

cellent precipitates lave been obtained, containing as much as 90% of the

tracer iodine used ir preliminary runs. An attempt will be made to sepa-

136 135 o
rate tracer amounts f I = Xe  from a slightly active alug. At the

conclusion of this run an Attompt will be mado to make the full scale
experiment. - N ' '

PX10=156 = Photoneutron: from Fisaion Products Plus P=9 - (Bernstein, Slattery)
A project report of the results obtained on 26 plus P-9 has been pre-
pared. ‘
A conuidéx-ablé fraction of the time ﬁuring the past month haé baen spent
in replacing oﬁr troublesome 30 /* sec, resolving tims amplifioi with .a new

3 M seo. amplifier.
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We have accumilated data on 23 fission products plus P=9 with our 143 mg

sample of 25, This data is now being analyzed.

Mr. Simon of the Power Pile Division is looking after the drafting and

shopwork in conneotion with repeating the experiment for the system 25 plus Be.



il

Sy’

ml?w )

Physica Section V

'H. W. Sewson, Section Chiof

,

Total Technical Psrsonnel (imcluding supervigion):occccoccsoscccsccsoce 8

N

Introduction (H. W. Newscn)

Reports on the stage of devélopmeut of verious instruments sre
given below. 1In addifion to this work considefgble time of tne section
has baen devoted to géneral considerations of control problemt and pile
construction festures. A report now in preparétiou will iiséueq_ths

problem of ccntrol in highly enriched pilés.

Ionization Chember Developmwnt‘(F,,Ca Arristead) ‘ o

Attention hes been given chiefly to the "d log t" or "period”
circuit (mentioned in previous reports). This device has leen adjusted
to a,satiSFActory balance end is gcing under test ia conjunction with the

pile simuletor, using simulétor output es "period” circuit input signgls

Model Servo System (H. A, Straus)

The amplifier for the 6 channel reccrder menticned iﬁ last month's
;opOrt hes been_completed end is now under test. The D.C. amplifier for -
use in the model servo system is now under congtruoéion... The gear train
for the modei serv6 is under ccnstruction. Mathematical study of the\moael

gervo gystem continues. o - L
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Linear Amplifier (W. H. Jordan) | . E

The first of 12 linear amplifiers has besn completed and is now
being tested. 'The performence seems to be es expected in nearly all res-
pects. Minor troubles with pickup from the heaters was encounterad but

can bs reduced to an acceﬁtahle level by shielding eand filtering.

Scalers (W. W. Jordan)

Fairly extensive tests have bsen mede on a commercially obtain-
able ‘scaler which uses the Higgenbotham circuit. It seems to | perform very
well and should be reliable . It has = resolving time of about 3 microseconds
so that fairly high cbunting rates can be attained by_ cbnneofing; two scelers
in séries. For versr high counting retes ancther cohm‘arcial scaler will soon

be aveilable, this one having a resclving time of O.l1 microseccnds.

Electronic Pile Simulator ‘(P. R Bell) .

The basic electronic pile simuletor has been operating for soms
time. Changes have been made to simplify the design snd to imcrease its
stability. A Brown electronio recorder has been oonvert:;e,d to read the 'é\;ta
put of the instrument giving a satisfactory record of all but the véry fast
part of the transient when § k effective is &mnged. »

A 'i'ho computer for the Xenon effect will contein both the Iodine end -
Xenon period.s. The circuit ia partly constructed and the individuel units

heve been tested. The condenser end amplifier to be used shows an internal '

leaek giving a period of about 100 hours which will setisfactorily reproduce

the required periods. This part of the pile will probably be finished be-
. , -
fore September 1.

. " ) ) \
\ ' | ‘
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