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Effects of a Dilute Gas Collision on the Electron-Cyclotron Motion

Takuto Kasar and Takahisa Mrrsut

Summary——The mass-to-charge ratio, known as one of the important properties of
the electron, is often measured by observing the electron motion in the magnetic field,
called the electron-cyclotron motion. However, it is difficult to obtain an accurate
value in student experiments because of errors inherent in the simple equipment.
The main cause of errors is postulated to be the collisions between the electrons
and helium atoms, which are enclosed in order to visualize the electron orbit using
fluorescent light.

We have developed the method to estimate the effects of collision and derived not
only the mass-to-charge ratio accurately, but the collision cross section and the linear
energy transfer to the gas.
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