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tion. The general assumption, that positive mesons always
decay into positrons and neutrinos while negative mesons
are mostly absorbed by nuclei, cannot be regarded as well
founded.® It seems to the writer that a coupling between
a special counter arrangement similar to that designed by
Rasetti” and a cloud chamber will be suitable for this
investigation.
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N important factor limiting the counting-rate readily
achievable with counters is the time required for the
avalanche to spread along the length of the central wire.
When an ionizing event occurs in the volume of the
counter, the electrons will be drawn toward the positive
central wire. Near the central wire the electrons will
acquire sufficient energy to ionize gas atoms by collision.
During the chain of ionizations by collision, recombination,
and excitation, photons, as well as new secondary electrons,
are produced. The photons travel out in all directions,
and eject electrons, thereby spreading the discharge down
the length of the counter. The spread velocity of the
discharge was measured by two experimental arrange-
ments.

1. The first arrangement consisted of a counter with a
divided cylinder. The main section of the copper counter
cylinder was 30 cm long and 1 cm in diameter. At each
end was placed another section of the same diameter, 1 cm
long. The separation between the sections was less than
0.1 cm. One central wire served as anode for the three
sections.

The outputs from the end sections were applied to a
timing circuit.! The resulting pulse which represented the
time interval between the discharges of the two end
sections was applied ‘to the vertical plates of a DuMont
208 oscilloscope. The background of the counter (approxi-
mately 200 counts per minute) was used as our source of
impulses. This resulted in a random distribution of time

_intervals which were observed on the oscilloscope. The
maximum time-duration resulted from a discharge initiated
at one end of the counter and travelling the length of the
counter to be recorded at the other end. The timing circuit
was calibrated by a pulse generator giving a pair of pulses
of known time separation.

A critical analysis of this experimental arrangement
showed that the measurements represented the time taken
by the discharge to spread along the length of the counter
plus any fluctuations in the time required to collect the
positive ions at the cylinder. For this reason, an arrange-
ment designed to minimize these fluctuations was devised.
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TABLE I. Velocity of propagation of the discharge.

Gas (cm of Hg) Max, time interval  Spread velocity

Method 1
0.6 cm ethyl alcohol 5.7u sec. 5.4 X108 cm /sec.
9.4 cm argon .
1.0 cm ethyl alcohol 6.7 4.6 X108
9.4 cm argon
2.0 cm ethyl alcohol 8.0 3.9 X108
8.0 cm argon
3.0 cm ethyl alcohol 8.9 3.5 X108
7.0 cm argon
Method 2
1.0 cm ethyl acetate 4.5 sec, 6.2 X108 cm /sec.

8.0 cm argon

2. A second counter was constructed consisting of a
cylinder 30 cm long and 1 cm diameter. Small circular
probes around the central wire were made of No. 26
platinum wire, and were of 0.14 cm inside diameter. The
probes were located 28 cm apart.

Pulses obtained from these probes were separately
amplified by one stage of 6SJ7 tubes, then combined in a
suitable differentiating network. This resulted in a double
pulse with the separation between the peaks representing
the travel time of the discharge. The double pulse was
further amplified by a video amplifier and applied to the
vertical plates of a TS-28 synchroscope. The maximum
time difference between the peaks can be interpreted in
terms of the time scale of the sweeps. The experimental
results are summarized in Table I. These results support
the theory that the positive-ion sheath spreads by photon
emission and ionization. When the proportion of organic
vapor is increased, the travel time should increase as the
organic molecule should absorb these photons and then
pre-dissociate, thus removing the photon from the chain
of ionizations. The fluctuations in the time required to
collect positive ions at the cylinder must be comparatively
small. Our results show a slower propagation velocity than
results previously reported,? Huber, et al., having found

* velocities approximately 50 percent higher than the values

reported here for corresponding mixtures. One serious
objection to their first method is the finite width of the
pulses applied to the electrical shutters inside their counter.
In their second method the sharp dependence of their
experimental values on applied voltage cannot be ac-
counted for.
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Direction of Domain Magnetization in
-Powder Patterns
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N the course of an investigation of magnetic domain
patterns, using colloidal particles of magnetite accord-
ing to the well-known techniques,'™ a number of new
patterns have been observed, and the directions of magnet-



