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Influence of a magnetic field on the ionization

current at low pressures

~-— Application to CH, gas -
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and Hiroaki TAGASHIRA
(Received June 30, 1979)

Abstract

The behaviour of electrons in CH, gas under crossed electric E and magnetic B fields
is studied experimentally and theoritically for E/p,<<300V cm™ Torr™' and B/[p,<400G
Torr™'.  The ionization coefficient afp, is determined from measurement of the ionization
current growth, and it is found that a/p, at a constant E/p, decreases monotonically as B[p,
is increased. A Monte Carlo simulation method is adopted for the theoritical analysis and
the results show that the deviation of the center of mass of an electron avalanche from the
center of the electrodes increases as the electrode separation X andfor B[p, are increased.
The results also show that as B/p, is increased the electron mean energy & and the ionization
coefficient afp, decrease monotonically because the decrease of gyration radius of electrons
increases the number of collisions which the electrons undergo in a lcm drift in the £
field direction. Decrease of the component in the E field direction and increase with
saturation in the E x B direction, of the electron drift velocity with increasing B field at a

constant £ field are also suggested from the simulation.
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