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A Theoretical Comment on the Charge-Beam Method of
Measuring Gas Density

By Isamu WADA, Iwao HOSOKAWA and Hajime MIYOSHI

The attenuation of electron-beam by gases has been utilized for measuring
the low gas density. It has been known that the way of the attenuation is
almost exponential, the coefficient of which depends proportionally on the gas
density. In this paper, the attenuation of charge-beam by the gas is
theoretically considered to result from, first, the collisions between the charged
particles of the beam and the particles of the gas and, secondly, the average
electromagnetic interaction among the charged particles. The system of the
equations governing the attenuation of charge-beam is reduced to an nonlinear
ordinary integro-differential equation for the density of the charge-beam specially
on the beam axis. This gives the microscopical description of the attenuation
law, which shows that the exponential law should be modified in case the
effect of the electromagnetic interaction is comparatively strong. This infor-
mation is useful for design and practical treatment of a charge-beam densito-

meter.
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