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IN IMPLOSION

I. Ra-la Experiment

1. Alverez discussed the present status of the experiment. Two nev de-

O =
R @ ,elopments are the realization that the observetions will be lergely determinad
by the energy degradation of the 3-rays in scattering and that variovs adveniages

N +8n be obtained by performing a homogeneous experiment with single metal instead

)

of the two metel methods originally planned.
Welsskopl discussed ths homogeneous experiment in detail. With silver

hid
.

and an approximately 0.4 linear scale .’[/IIo would ke 73 percent at collapse but no
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compresgion, 45 percent with average IBM density based on 3000 n/ sec initial velo-
city, and 15 percent with predioctod IBM density distribution. Also for the homo~
seneous case ths pressure should bs greater, the Taylor instability will be lsess,

anG the H.E. will be of a more convenient thickness.
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3. 1In the discussion of these reports, Oppenheimer urged that the first

T T m==Ra-la aaperiment should be of the hornOgeneous type since it is the mcst likely to

=

=
===,
EE%O)-%' succeed and since there is now time to chnngs plans bai‘crc the first radioeotive
=0,
iI=c = materisel is delivered in August. He nleo urged that small and mtemeaxate scale
§=’-=¢I' e ——
‘;%8 axperiments with simpler forms of inu’crumentation should, wkere possible, be per-
» 8;% ‘-
2%8‘ formed prior to the Ra-la experiments on the type of implosion planned with the
——
=™ : . ) .
= Re-~la. It was suggested that an investigation be made of the effects of possible

r

holes in the collapsing metal in allom.ng g~rays to lesk out and concequently mask

the compression.
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II. Heated D-D Experiment

1. Teller discussed the method proposed by Rabi which relies on the
measurement of the D+D neutrons producéd by collisions in deuterium heated to a
temperature of over 50 ev by the adiabatic compression of the implosion. If the
implosion were spherically symmetrical, if the initial gas in thé sphore were
atomic deutsrium at 0.0l bars and 30002 K, and if the final pressure were 10 mega-
bars, the final temperature should be about 75 ev. For a while it was hoped that
the delay in the onset of ionization would raiss this markedly but the offeci is
now aepparently small due to excitation speeding the jonization. 64 ev should pro~
duce 0.3 x 1012 neuts/sao~which might be baraly measuroeable.

2. The greatest difficulty is cooling of the gas if the implosion is not

acourately sphorically symmetrical or if metal particles are in the gas cavity.
If the gas is distributed in filaments whose minimum dimension is less then 0.02 mm,
the cooling will be excessive. This is not unlikely'with reasonable spherical
asymmetry since the diameter of the sphere in the symmetric care is only 2 mm.

3. It was generally agreed that the exporiment would yield valuable infor-

mation if it gave a positive result but would be useless otherwise. It was

‘J

“further agreed that the experimental techniques could probably bs overcome but that

é’%%ﬂe key to the px_-o_blem was probable exeessivq cooling if the implosion were not
gggﬁ_spherically syumotrical to a high degree. Wilson and Alvarez were requestad to
%%éfhﬂestiga{;e the experimental techniques in greater detail and Teller to further
§§§: check the theory. Active work to begin the experiment would, howgvar, not be

EZ started 'At"th'is't.ime. McMillan suggested that Teller investigate the effect of

cathodic sputtering in cooling the gas. /
MX/‘/’."/‘—
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I1I. Magnetic Method

i. Fowler discussed his wérk in measuring the change of field produced by
a collapsing conducting sphere in a magnetic field. So far he has not measured
the collapsed outer radius but this may bs possible if his measurements are refined
and calibrated absclutely. Alvares suggested that elsctrical integration with a
charging condenser prior to amplification might help in the absolute measurement
of the collapsed radius. It was sgreed that the absolute measurement of the
radius should be pushed even though it may be diffictilt to get sufficient accuracy
to measure the density.

2. The use of a thin metal liner inside of a non-conducting shell should
make the measurement of collapsed dengity somewhat easier.

3. It is hoped that some indications as Lo the pressure reached mey be
obtained by filling the metal shell with hydrogen and by measuring the decelera-
tion of the outside surface. |

4. The above led to the suggestion in the meeting thst an attempt might
be made to measure the pressure by the onset of hydrogen ionization in hydrogen
gag in an imploding non-conducting shell.

5. 8Some inveatigation of symmeiry may be possible by using a small metal
sphere in the center of the impleoding non~conducting shell and two coils balanced
in such a way as to give no indication for a symnetrical implosion.

6. It was agreed that this magnetio t;chnique was very promising and
should be vigorously pushed. It is apparent that there is an urgent need for a

heavy non-~conductor that will not conduct at high temporatures and pressures.
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Bigh-Bydrided Active Material
3

Sinco the cylindrical version of Jumbo now appears somowhat promising,
the highly hydrided experimonts were discussed by Teller.

with 7 generations being detectable.

With 500 grams of
highly hydrided 25 and 10 curies of PoBe one would probably get 13 generationas
plosien.

There should be no denger of & nuclear ex-
Resonance absorber brakes can be used to add to the safety.

I Tellex
estimated that a compression about half that predicted could be detected.

Tuller
emphasized the effect of uncertainty in temperature in meking the interprete<ion
of results difficult.

The effoct of temperature uncertainty could perhaps %e
overcome by comparing two results with different amounts of impurity.
2.

The close dependence of this experiment on the success or failure of
Jumbo was emphasized.

Oppenheimer recommended thattwork on the experiment should
bo continued but chiefly as a measure of despair.

V. Other Methods

1.

The only suggestion as to other methods of observation wes made by
Neddermeyer who revived the method of studying jets.

difficult to interpret.

All agreed these would be
B.

EFFECTS ON PRCGRAM OF SPONTANEQOUS FISSION OBSERVATIONS WITH HEAVILY IRRADJATED
49 .

]

-

Segre's latest results were discussed.
ths spontanoeous fission was from 410.

It eppoared very likely that
It was agreed, however, that experiments to
eliminate other possibilities should continue at high priority.

X-ray analysis to disprove the possibility of

Ronnedy suggestod

510 or 610 and all agreed this
should be an excellent method.
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2. Oppenheimer stated he would get additional quantities of 410 produced
for experimental study.

3. Oppenhoimer stated he had written Lawrence concerning the possibility
of electrompgnetic separation of 410. He considered, howsver, that it was very
unlikely by this or othor means that we would get reasonably neutron free 49 any-
where near the present scheduled time.

4. It was agreod thet these results would probably drastically curtail
the present high purity and analysis program for 49 in the Chemistry Division and
the 49 gun program in the Ordnence Division. It was, however, decided that the
curtailment should be initiated only gredually and in about two weeks to prevent

over hasty and later regrettcd actions.

C. Other Matters

1. Oppenheimer reported to everyone's satisfaction that it was now de~
cided to use Abelson type thermal diffusion plants to enrich material prior *o the

elootromagnetic separation. ’

Z. Oppenheimer briefly reported on the corrosion trouble being experisnced
in piles run at very high power. This may result in lowered operating power and

lowered 49 production.

N. F. Rm@y
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