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Summary   : The acceleration of electrons by lasers in vacuum has been clarified
on the basis of trapping electrons in intensity minima or by free motion within
the laser beam. The expression used for the laser field has to be exact, including
the longitudinal components. The electron energy and the conical emission as
measured by Umstadter et al have been completely reproduced by the theory.
The recent result that the trace of the electron in a laser beam can be bent
nearly parallel to the beam axis (capture and acceleration scenario, X.C. Yuan,
Y.K. Ho et al, Dec.2000) is examined using exact calculations under the
accuracy principle of nonlinearity. We show how TeV electrons may be
produced by a micrometer wavelength laser pulse of 10 wave lengths and 20
wavelenghs focus diameter with a pulse energy of 4.3 Exawatt. These laser
pulses are considered possible based on the material strength of alexandrite of 2
PW/cm2.
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