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MINUTES OF MEETING HELD IN OPPENHEIMER'S OBFICE WEDNESDAY, JUHE 28, 194k,

FOR THE PURPOSE OF DISCUSSING THE FEASIBILITY OF USE OF THE BETATRON FOR A
STUDY OF THE IMPLOSION PROCESS.

'10§penheimor opened the meeting with the statement that the first tests
oun imploding oylinders with a lead "mquirrel-cage™ construction showed a great

improvement in symmetry.,

Neddermeyer remaried that the time deluys obtained with thin lead spacers

were of the order of several microseconds.

Kerst msde a summary of the properties of the betatron whioh are im-
portant for the suggested applicatioq,comparing these properties with those of an
x-ray outfit operating at nbout 200 kv. The folleawing points were mentioned:

(1) The focal spot in the betatron is of the order of 1 mm in height,
which 1s considerably smaller than the foeal spot of ocur x-rey tubes.

(2) The scattering of the higher energy besm from the betatrom is less
sorioug than that of 200 kv x-rays because there is only a small anguler sﬁread in
the aoconderies from the higher-energy been.

(3) The intensity from the betatron is less than thet from ocur xX=ray

Eﬁﬁf%ﬁfﬁgsa At 50 om distance, one obrains about 0,1 R-units pef pulse of x-rays,

. .and about 0:.01 "R-units per pulse from the betatron, HowQVer» the tragsmiassion
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of tha highereenergy rays 1is larser than that of the 200 kv x=rays by a faotor
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which fully makes up for the loss in intensity. In a 1/3 scale gadget, the
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transmission through Al+ HE is about 1? for the z-rays, 37% for the betatron royes;
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k"_t:hrough HE near the Al it is 5% for the x-rays, 60% for the betatron.
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(h) Thin lead ecreenso used with the betatron in front of the detector,
serve both to intensify and to clarify the images, by increasing the number and

decreasing the lincar spread of the secondary rays,

(5) The total "on-time" of the beam from the betatron was estimated as
about 2% microsesonds. This waa not given as a precise figure, and Xerst suggested
that it would not be a difficult problem to reduce this time interval, X-ray
pulse durations in our outfits are of the order of 1 microsecond.

(6} The angular spread of the betatron rays is limited to a narrow cons;
the width from maximum to half-maximum being 9 degrees. This sets a minimum of

about 6 feet for the distsnso between betatron and gadget.

Rossi inquired about the sharpness.of the shadow which would be cast by
the sphere., Subsequent discussion indicated that the decrsase in intensity due
teo absorption of rays by the imploded sphere in the finel state; the decresse being
sufficient for photographic detection but small for measurement by counters. On
the other -heand, the intensities will be too low for photographic measurement.

Weisaskopf estimated that 8 cm Pb would decrease the intensity to about
1% of ite initial walue, taking/f& p6 = 0.6 at 20 Mev. .

Parratt estimated 1% cm for the radius of the imploded sphere.

Oppenheimer concluded that the shadow of the sphere would not be sharp
cnough so that the record of one counter would be msaningful. One would need to

use many counters, obtuining a statistlical interpretation from the fraction of

- Rouai suggeated the use of ionization chambers instead of oounterse

L“‘7*7j77~ -Perratt reminded the group that the desired reaolution limits the

chamber to a emmll si&eo
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Rossi suggested a long slim chamber pointed in the direction of the
beam.

Kerst stated that the lower limit to the size of an ionization chamber,
set by the beam intensity, is about that of a large sized Lauritsen chamber.

Oppenheimer observed that Kerst's figures, considering the absorption
in the sphere, would indicate an intensity of 0,002 Reunits per pulse, at 30 om.
Sinco the necessary distances are about l; times this large, the intensity at the
detector would be only about 10°% Rounits per pulse,

Oppenheimer then summarized the discussion by listing three difficulties
which still needed to be overcome:

(1) The pulse time in the betatron may very likely be too great, unless
there is research and development done to reduce this time.

(2) The design of detectors is a serious problem because of the lack of
& sharp shadow,

(3) It mey be nscessary to use lead fins in the HE to achievo symmetry
of implosion. These might affect the measurements adversely.

He suggested that these problems be looked into, Kersat offered to find out more
precisely about the "on-time" of the betatron beam.

Parratt reminds the group that the necessity for the lead fine has boen
ooncluded on the basis of experiments with cylinders, which highly emphasize any
assymmotry. Experiments on spheres to date show rather good symmetry without
lead fins,

The suggestion was made that, if the detectors can be protected from
destruovion, it is feasible to use cloud chambers. It was considered, however,

very diiTicult te protect the chamber from shock for as long as 1/100 second,
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which is the order of magnitude of the time required for cloud chamber operation,

The chamber would be full of droplets which had condensed because of the shock

rather than the jonlration,
Tuck asked why we should not, instead of developing the betatron for
this work, spend an equivalent time in extending the x-ray methed. With x-rsy

intensities increesed by a factor of 10, the interior of e % scale sphere could be

This increase in x-ray intensity is within the range of possibility.

photographed.
K. Greisen
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