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Abstract

The excitation probability of transition radiation is measured for varying beam en-
ergies in a transmission electron microscope once using optical spectrometry of the
emitted light and second using electron energy loss spectrometry. In both cases sim-
ilar results are found being in good agreement with theory. The knowledge about
this probability enables us to judge whether or not transition radiation has to be
considered in EELS and CL data interpretation. Additionally it is shown that the
emission of transition radiation happens at the sample surfaces only, when the elec-
tron passes the vacuum/sample interface and thus feeling the change of its dielectric
environment. We demonstrate that in the case of Aluminum the influence of tran-
sisiton radiation on the low loss EELS spectrum is only minor and conclude that it
might be negligible for many other materials.
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1 Introduction

When a charged particle passes an interface between two media its field has
to be readjusted. This readjustment is governed by the charge of the moving
particle, its velocity and the optical refractive index of the two media [1,2].
Assume that a fast electron enters a metal from vacuum. Electron-magnetic
radiation at optical frequencies are usually absorbed over a path length being
comparable to their wave lengths in most metals. Hence, the optical compo-
nents of the field of the moving charge are disappearing almost immediately
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