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IN our investigation of the ternary fission of the
different isotopes of uranium (1] and plutonium [2],
it was observed that the characteristics of the en-
ergy spectra of fission a-particles are similar
for the different isotopes of a single element, but
can differ markedly with change of Z. Thus, the
most probable energies of the fission a-particles
of the isotopes of uranium and plutonium are dif-
ferent, amounting to approximately 15 and 17 MeV,
respectively. Such a change could be related to
the increase in the charge of the nucleus, but ex-
isting data on the ternary fission of Cm*? (Epyop
= 15.5 MeV) [3] contradict this simple assumption.
Therefore it is appropriate to verify the observed
relationship (the independence of the spectral char-
acteristics on the mass number) for an additional
element and at the same time to confirm the cor-
rectness of observed values of Eprob' With this
purpose we have investigated the a-particle en-
ergy spectrum from ternary spontaneous fission
of Cm?%44,

The experiment was performed under the same
conditions as in the study of the ternary fission of
Cm?? and the plutonium isotopes: the fissile ma-
terial was deposited in a thin layer on a platinum
substrate and long-range «-particles were counted
by means of a nuclear emulsion, a lead foil being
placed between the active layer and the emulsion
to absorb «a-particles from natural radioactivity
and spontaneous fission fragments. In the analysis
we accepted a-particle tracks not less than 40pu
long. Altogether 530 stopping particles were re-
corded for which the full range was established.
Geometrical corrections were introduced into the
experimentally observed distribution. The spec-
trum obtained is shown in the figure (histogram a).
For the best demonstration of its features the ex-
perimental spectrum, plotted in 0.5 MeV intervals,
was analyzed by the method of Ferreira and Wolo-
schek (4 (see spectrum b in the figure; the solid
curve is the Gaussian distribution giving the best
agreement with experiment).
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As the figure shows, the a-particle spectrum
from ternary spontaneous fission of Cm?#* has a
peak at an energy of about 15.5 MeV. In the inter-
pretation of the experimental spectrum by a Gauss-
ian curve, the best agreement was obtained for the
following parameters:

Eprop = 1554 05 MeV, AE = 115405 MeV,

where AE is the width of the spectrum at half
height. These values are in good agreement with
those obtained by the same method for Cm?242;

Epron = 15541 MeV, AE = 1241 MeV.

Thus, the spectral characteristics are found to
agree within the experimental error also for two
isotopes of curium. However, because of the in-
adequate number of elements studied (U, Pu, Cm),
it is difficult to establish the cause of the shift in
the most probable energy of the ternary fission a-
particles. The data in the literature on the «-
spectrum from the spontaneous fission of Cf?*? are
inconsistent'5~"] and cannot be subjected to analy-
sis.

The authors express their gratitude to A. S.
Krivokhatskil for assistance in setting up the ex-
periment.
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A’I" the present time spark chambers have re-
ceived wide application in experiments with high
energy elementary particles. While they possess
a number of important advantages over other types
of track detectors, they also have some substan-
tial deficiencies which limit the field of their use.
Thus, spark chambers have anisotropic properties
for particles traversing the working volume at dif-
ferent angles relative to the electric field direction.
Furthermore, it is impossible to observe in them
the stopping of charged particles in the working
volume of the chamber gas. And finally, spark
chambers do not allow effective discrimination of
charged particles with different ionizing ability.
Attempts to remove these deficiencies are contin-
uing at the present time [1:2], based on the obvious
idea that, up to the moment of initiation of a
streamer in a chamber, a limited multiplication
of the primary electrons occurs, which under cer-
tain conditions can be localized near the path of
the incident charged particle.!

In this paper we describe an isotropic discharge

1)Recently papers have been published by Dolgoshein and
Luchkov[®] and by Mikhailov et all*] which describe a dis-
charge chamber whose operating principle consists of termi-
nating the streamer process by a rapid decrease of the elec-
tric field intensity in the chamber. Such a chamber is not com-
pletely isotropic, since the track brightness depends strongly
on the angle between the particle trajectory and the field
direction.
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chamber with which, under conditions of local mul-
tiplication of the primary electrons, we have ob-
tained clear images of the tracks of charged par-
ticles with ionizing ability near minimum. A gen-
eral diagram of the apparatus is shown in Fig. 1.
The discharge chamber was a plane parallel ca-
pacitor with brass electrodes P; and P, rounded
at the edges and about 15 cm in size. The elec-
trodes were placed in a vacuumtight plexiglass
case filled with various gases to a pressure of
1 atm. The interelectrode distance was 5 cm, and
the working volume of the chamber, i.e., the vol-
ume where the electric field is uniform with high
accuracy, was about 500 cm3. Scintillation count-
ers C; and C,, connected to the coincidence cir-
cuit, selected cosmic rays passing through the
working volume roughly in a vertical direction.
The chamber was mounted in two different ways
with respect to the cosmic ray trajectories: in the
first case the electrodes P; and P, were arranged
vertically, and in the second case horizontally. A
pulse from the coincidence circuit was fed to the
control circuit CC which produced a high voltage
pulse of amplitude 15 to 56 kV. The pulse had an
approximately triangular shape with a half-width
of about 0.05 usec. The total delay of the pulse in
the control circuits was about 0.7 usec. On arrival
of this pulse at the electrode Py, local multiplica-
tion of the primary electrons produced by the in-
cident cosmic ray occurred in the gas filling the
chamber. The resulting weak light arising along
the particle trajectory was focused by the objec-
tive O onto the photocathode P of the multistage
electron-optical image amplifier IA, which is de-
scribed, for example, by B. A. Demidov and S. D.
Fanchenko[5J. The track image, amplified in
brightness, was photographed from the screen S
by the camera C. Good track images for each
cosmic ray passing through the chamber could be
obtained only under image amplifier gain condi-
tions allowing observation of light flashes corre-
sponding to single electrons from the first photo-
cathode. Suppression of intrinsic image amplifier
noise was achieved by supplying a pulsed voltage
to the screens S; and S of the image amplifier.
Cosmic ray track photographs obtained with this
apparatus are shown in Figs. 2a and b for a cham-
ber filling of helium, and in Figs. 2c and d for a
neon filling. In Figs. 2a and c the track direction
is approximately perpendicular to the electric
field, and in Figs. 2b and d, approximately parallel.
From analysis of data obtained for different values
of electric field, the conclusion follows that with
an electric field strength of 5.0—5.2 kV/cm for
helium and 3.2—3.4 kV/cm for neon the intensity



