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SRUUP Rel IONTHLY R=PORT, %. A. ilson, Group Leader ~ April 1, 1945

JG8 AUD PERSONIEL

3o Toils

inderson, Lavatelli,
Snyder, Woodward

9, Model Zxperiment,

Anderson, Snyder, Sutton

M-E L( .b;l

the tarzet before criticality is reached.i
- T - - '~—‘

An sexternzl beam of 5 pa was Tocused on to a tarzet
in a 1" 0.,D., tube & meters from the cyclotron., This
beam has been modulated such that & neutron pulse was
produced which was .5 usec at half width. Prelim-
inary tests usinz a Bed tamper indicate that the de-
tectin; equipment is satisfactory to measure reaction
tinms of the order of ,2 psecs. A critical assembly
of 25 in a ¥C tamper will be available in building X
froi: April 20-23 durin; which time a will be
measursd using the fast modulation of the cysleotron
and by the Rossi method which uses the same detsoting
equipment.

The followinz runs have now been completed:

A, Tarzet Assembly. ieasurements were made to
determine how much active material cam be Flacgduin

|

—————

Tor one series (thé rewult of which iﬁE'reportedffastJ
time, the counter was covered with 0.050 in, gold, for
the second with 0,030 in. of zold, and for the third
with no j0ld. For each series data werc taken o de-
oay time as a funotion of diasmeter of "active"
cylinder. To find the oritical point; measurements
were taken of the decay time of tamped spheres of
"active" material as a function of sphere diameter,
The decay times measured with 0,050 in. and 0.039

in. of zold on the counter azresd with one another
within experimental error; those measured with no
zold differed by 6 percent or less, However, the
result as to hhow much active material can be placed
in the tarzet in order just to be oritical does not
seem to depend very much on these differences. The
results are 1.34, 1,37, and 1,30 crits for the 0,080,
0.030 and no zold data, respectively, iere and in
the following it is a WC tamped orit that is referred

) —




S, {(Continued) B, Jua Assembly. .ceasurements were made to determinc
how zuch active rmaterial could be placed in the zun
barrel before it became critical. }

4
] -~ 2 —
Dee =3 !\
tThase reagurements indicated that 2.4 crits can he p
in the barrel.

‘

C. Prodetonation, With the counter in the position
1t occupied in series A a curve was taken of descay
time vs distance of projeciile Trom its seated posit:
The area under the curve (proportional to predetonat:
protability; azreed well with that which had beer
previously calculated. |

ﬁ>o{; l=f3}

Dee k(3 | __ R B -

2. The decay time for am active cylinder at the sid
of the cavity was compared to the decay time for the
cylinder at the center. The measurement indicated
that althouzh the difference was small the assembly
was less critical with the cylinder on the side.

Various elfects such as the curvature of the dec
curves, the manner in which the deoay period depende
o on counter position, etec,, sre not well understood,
=N disoussion of these effeots will be given in a forth
L comins report.

e ¢

10, “easuresment of ag of the Tests whioh have been zmade on the use of slectron

test zadzet. multiplier Ltubes indicate that they are senaitive
and fast enough to be used as detectors for the zam

Sridge, Leiire, Sutton, rays accompanyin; the early stages of neutron multi.

Wilson plic{itiono A modified oscilloscope tube [a scops)




- ~ * ~
17, (Lontinued)

Sub Jroup Ke~la

Arc Source Del Initiater.
Corncy, “ilson

to measure the rate of multiplication has been con-
structed and partially tested. Cables for trans-
mittin; a siznal from the a scope whioh is loocatad
at the 3adzet to the recordin; station 830 yards away
have teen procured and tested., A sguare pulse or ,08
asec rise time cen be transmitied down 820 yerds of
R,4.8U coaxial cable. Photo;raphic recording of the
oscillozraph pulses has been tested. A check method
for measuring a has been worked out and suoccessfull
instrumented.

rurther tests have been :ade and the resulis were
sulf ciently discourazing that further work has besn
abandoned. Althoush the source did not work, none of
the tests indicated the reason [for its failure.




JROP R-2 - LG THLY X°PCRT, o, H, “illizms, Jroup Leader, April 1, 1945

408 AND PERS3OIIEZL PROSRESS
10, Conversion of lon; tank to D-D Preliminary tests with 2 ..ev deuterons have bee
operatiiocn, rnade on the D2 sns target of sbout 130 «v stop-
ping; power, usin; a 400 kv aluminum foil betwee
Ylair, sSush, Zlomm, the ;as chawuter and vacuum sysicm. These tests

Sezzondollar, Taschek, Turner indicate that, (1) The D=0 rield at 02 will tbe
approximately the same as that from a 30 kv
lithium tarzet; (2] The back;round yield irem
the Al foll is about 20 porcent of *the C-D yisel
Attempts are beinj made to secure foils ol
higher stomic number metals which will zive =
lower buckzroundy (5) Carbon is deposited on
the foil {rom decomposition of 0il wvapor at an
intolerable rate., A liguid sir trap is being
put on the tarzet tube near the tarjget to
minimize this,

13. op(25) as f(E,). No further work,
Railey, -risch, Tcschek,
Turner

18. The erfficiency of detection No further work.

of various fast detectors.

Tenk operations orews

. 21. The enargy dezradation LA in preparation,
experinent.
danson
25, ileasurements of soattering Yo further work,

cross:- seotions of various
tamper materials in cooper-
ation-with Jiroup H-3,

- Lonz tank crew

33, Determination- of the capture LA in preparation,
- cross section of various tum-
per materials in the form of
spheres with the Y-Be, Za-lae3e,
Ra-fe and mook Tission sources
and lon3y counter detoectors,

Hanson, Villiams - w




39,

40,

41.

42,

47,

48,

v v.,. &8 a sunction c¢f the
%9/ 25 o

enerjies or tne aeirons
eniited and tho ensrjy of

the neutrons causin; fission,

Blair

Cloud chamber investi :aticn
of low enersy portizns of
spectira.,

Richards

wock Tission sources of znmall

dimearions.
Richards

Inelastic scattering o 26 ty
the photo-plate investijation
of dejraced spectra.

Richards

4eagurenent of vel-a, ogp ,
and possibly critical mass
with a netal sphere and mock
fission source.

Bsiley, rianson, Hush, X.ere,
Lrohn, Seagondollar, .illianms

hxternal initiator source,

Xckivbhen

Zleoctron colleection in argon

and ar;jon-3zas wixtures.

Klemn, Taschek

do Cfurtasr work.

Postponed because of TR measursments,

..easurenent ol spectrum of source no, 3 almost
completed

xeasurenents in prozress on plates exposed to
5.7, source no, 3 surrounded by 4-1/2" bete
stase spheres,

1A in preparation,

io voltaze was observed across accelerating zep
due presumably to too rapid spreading of the gza
when the wire was flashed., A straizht discharg
chamber is now being tried. This chamber is so
desizned that the bulk of ions must come from a
shielded regzion. It is hoped that currents can
be held to low enouzh rise so that the lead

inductance will not absorb too much of the volt

CeHy and TiHg + M3 zive reprsducible results in

counters if first heated with H, over compound.
TiH4 * ¥z can Zive a rapidly reversible vapor,

pressure of Hp up to 50 em at S00° Aif initially
kept in Hp atmosphere; the VP is a function of
time of vacuum preheating.




43.(cont'd,)

49,

50,

51,

52,

Scatteringy cross section of
Hy, C and U for neutrons of
snerzy less than 50C Kev,

Frisch

The enerzy of neutrons
emitted from photc-neutron
sources,

Hanson,
Neasurenents on 49 spheres

to determine rmultiplication
and iy-l.aj for nst

neutrons (rom & mock fission

source.

Hanson, Hush, Seazondollar,
Willlams.

‘‘easurements on tamped 25
spheren*of large diameter
to determine wmaltiplication
and tamper effects in order
to determine the tamped
oritical mass,

Bailey, Hanson, Bush, #illiams

> T

in the test counter used at a total of about

35 1bs zause pressure.

1) Pure arzon multiples before saturation;

2) 66 percent Hp + 33 percent A zives saturationm
with no maltiplication above 1000 V,

3) £ 0.1 percent Hy in A at 35 1bs. zives about

90 percent ss.turstion at 200 v,
4) Increasin; amounts of Hp up to 66 percent
incrreases saturation voltage continuouslyy
§) At the lowest concentrations used
(42 9,1 percent] the saturation appears to be
arzone-like but this small amount of H; com=-
pletely inhibits the multiplication.

Report in preparztion. Richman is recalculating
ogx(E) on baeis of 20.8 barns epithermal cross
section. Azreement jood with Chicuzo data on
o¢ and o,. Tquipment to be used on experiment
no., 30001&

Report delsyed becsuse of a discrepency in the
comparison of maximum energy of lsTh-D neutrons _
ani Li(p,n) neutrons. An additional cheok”Ith
#8Th-Be neutrons is planned.

No further work until larger sphere is available

boi e

‘ieasurements completed.;
density about 17.5, 76 percent 25 are:

<ultiplication (Bare) 2,01 £ .02
tamped in #C 4,35 ¥ .c8
" tamped in U 3.32 £ .06




83, easurements of the flux of
nesutrons for oe(25; ia the
enerzy irom 2 to 6 "ev,
Bailey, Xlema, Ta:.hek, Turner

55, deutron spectrum “rom fast
fission of 49,

Richards

100, 49 mass spectrometer,

Bartlett, Swinehart

200, Isotopic Apalysis far 25.

Dudley Nilliams, Yuster

201, Detection of rarer components,

Dudley ¥1lliams, Yuster

%lectron collection cousntsr <o work at 15 atm
is resdy “or test with internal a source.
Compensated ionization chamber is essentially
instrunented for this purpose; and data caa
be taken whenever time is found and the long
tank is in running order.

Hdo further work,

lass spectrometric examirnation of a sample of
plutonium (CN1B) reirradiated in the Hanford
pile was nade, The ratio of the pe:k heights
240/239 was measvred zivinz a value of 0.00651
* 0,00020. A peak was found at the 241 mass
position, The ratio of this peak to that at
240 was not constant with temperature showing
that the particles responsible for the 241 peak
are not isotopic with plutorium. The identity
of the 241 ion is still uncertain.

The following analyses were made:

Sample :lass Percent 25 X~Site Value

Br-85 83,0 percent 82.6 percent
Omega
daterial 14,0 14,06*

*Previous measurements here and st X,

A, 24 - The following S values were obtained:

Sample S = 25/24
BF-85 157
Omeza Katerial 141

B. 26 - Irradiated samples from X and W have
been obtained and prepared for analysis. The
analysis will be performed in the near future.

C. 23 - Isotopic analysis of a 20 mg sample
of 25 ylselded the following results for the U
content:

sass Percent of 23 iass Percent of 28

97,2 percent 2.8 percent
The amouat of the sample recovered was 87 percent
of the orizinmal sample,
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1002 Condenser uauze Blast

-leasureaents
Brizht

1003 Box Blast Gauyes

Hoogterp

1004 Impule Jauge
Jorzensen

[ gty 2

Quartz zaures of Reynolds design show bettsr
stability. Crystals are availatle and assenmbly
and calibration proceeding om 235 quartz jauges,

Field mounts for gauges and preamps desigzned
and fabricated,

First unit unsatisfactory with regard to
mechanical end temperature stability.,

CITunit investisated with “aldnan, Alvere:
appears satisfactory. Some units to be modi-
fled for higher pressure range.

Various hole diameters and tiickneases of
aluminum foil have been studied. 0.7 mil foil
is very reproducible - spread less tham 0.1 psi
on blast tube break tests, Present boxes with
twelve holes from 7/16 to 3-1/2 inch diameter
will cover a range of 1 - B8 psi in approximately
0.5 psi steps.

Time of break was investlsated with & piezo
gauge deteoiinz reflected blast wave., The ampll
tude with a breaking foll was intermediate
between a completely closed hole and an open hol
for the 3-1/2" size, and the decay starts withir
& fraction of a millisecond after the rise,

All constructional details should be completed
by April 20,

British design modified for higher range and
oonstruoction of one unit promised for April 25.

New: design employing fluid flow tested with

ar B tid
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1006 Georhone LBarth <easurenents Same situstion on amplifiers as Job 1001,

Hou;shton, Coan, .obles Lew desizsn has flat frequency response 1 - 40
cycles per sec, and fleld tests show that shock
mounting is adequats to rsmove microphonics,

14 amplifiers under construction. Contirol relay
not yet available,

All zsophone magnets now procured. 15 units
should be mssembled by April 25, Shake table
for horizontal and verticle calibration nearly
complete, fairly complets vertical tests show
velocity response independent of freguency down

to 1 ce.pose
1007 Crater dimensions and Stakes procured. It has been azreed that
permanent earth displacement W. &, Penney will assume respomnsibility for
this job, .
Houghton, Coon, Nohles v
1008 Chimeys Abandoned. )
1009 7irin: eummary ' Coapleted for "Z" shot.
E. draves
1010 Location sumrary Comfleted for "2¢ ahof.
5. Jraves
1011 Power requirements In process.
‘B, Gr;vee'
1012 Sholtg;wggagp._\ In procuss.

s *




GROUP ¥-4 - .ONTHLY RSPORT - Z. Segre, Jroup Leader - April 1, 1945

JOB AND PERSQNAEL PROGRESS
1. Spontansous fission. Several shipmeats of lanford material were

measured, They save the followinz results:
Chamberlain, Farwell, ‘Viegand

. : £/zr br A0
2" 4,69 + 6% x 10° 0,290
3 W 4,83 + 7% x 10% 0,298

The work an 25 is finished and it gives
1.3 + 0.6 £/gr hr. This number takes into
acoount all our work and is corrected for
cosmic ray effect,

Ne give here a summary of a2ll spontaneous
fission data available up to now:

Substance{ £ | =5 x hr of . ffgr hr
observation
22 3 | 4,5 x 10-2 67
23 0 1360 <0,74
24 0 33,7 < 30
) 28 1,3 + 0.6
: 26 600 t 1000
) 28 1 24.8 £ 0.9
g 37 1 91.2 (12)
48 1.1 x 197
{ T8%y)
49 12 347 35
40 - - 1.62 x 10°
11 17 417 4]
. 02 90 <0,18
- 00 2 184 (11)
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24, rifragments and v of spontaneous A previsional valus for v spontaneous of 40

fission of 40, is 2.4 £ 0,4, The experiment is not yet

a finished.

. Segrd, Wiegand

v 25. lieasursments of heat production Calibration showed slizht inconsistencies that
of 49, are beinz; worked out.

; Jones and Stout in X4,

26. a/bf Ratio for reirradiated Slizht indication that the slow nsutron fissio
and 3erkeley 49, cross section for a ziven alpha activity of- 40
is less than the same quantity for 49. The
Farwsll oxperiments are belng pursued.
27. TR tests, A large part of the aotivity of our zroup has
been devoted to preparations of the ¥ ray
Nhole group, measurements at TR, The general plan has been

frozen. The duilding of the equipment is under
way. Chamberlain is in charge of desiguning the
mechanical parts and sheltersy Deutsch is in
charze of the ionization chambers and tests
conocerning radiation; Wiegand is in charge of

v : - . the electrical part.

L ' ) .

: The plan oalls for equipment able to measure

§ v rays over a factor 10% of intensity with the
> resolvinz time of 10~2 seconds.

Several laboratory calibrations on the ¥ inten-
eity emitted after flssion as a function of

. time and on the sbsorption and scattering of

. . N ¥ Dby air are needed and in progress.

28. Neutrs “liiyiij . Bight neutron assays, mainly for ir. Jette,
- have been made this month.

. SR up, W, Nobles wne added to our sroup during this month
- : and T/3 %“shliz has been temporarily tranaferred to R-3.




