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We review the process of photon emission by a relativistic electron moving along a classical trajectory in an
external field.

In a first part we assume that the emitted photon energy is much smaller than the electron energy. This case
can be treated in classical electrodynamics. We briefly review the main radiation characteristics: spontaneous
or stimulated emission, dipolar or non-dipolar regime, polarization, spectral sum rules, infrared divergence,
coherence length effects (e.g., LPM effect), enhancement in oriented crystals. We end up this part with some
considerations on photon impact parameter, radiation damping and the side-slipping effect.

In a second part we consider the case where the photon takes a non-negligible part of the electron energy. This
can happen when, in the electron frame, the external field is higher than the critical electric field 1.32710'®
volt/m or varies significantly in a time scale Acompton /(27¢) = 1.291072! 5. Then the recoil and spin effects
become important and are approximately taken into account by the semi-classical formula of Baier and Katkov
(BK). We show that this formula almost coincides with an exact one when the external field is a plane wave.
We state the conditions of validity of the BK formula and review its applications in high-energy coherent and
incoherent electromagnetic processes in oriented crystals. Concerning the incoherent processes, we discuss
whether the electron trajectory must be calculated with the classical or with the quantum scattering theory.
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