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DYANMICS AND RADIATION OF ANELECTRONS DRIVEN BY RELATIVISTICALLY INTENSE LASER PULSES

A.l. Galkin, V.V. Korobkin, M.Yu. Romanovsky and O.B. Shiryaev
General Physics Institute of the Russian Academy of Science
P.O. Box 119991, 38 Vavilov Street, Moscow, Russia

The dynamics of an electron driven by the relativistically intense laser radiations and the emission of radiation by the electron are studied. The electron motion is simulated by solving the relativistic Newton equation with the Lorentz force. Approximate expressions for the laser field are used which describe the propagation of a Gaussian beam with a caustic waist. The longitudinal component of the electromagnetic field is also accounted for by the model. The electromagnetic radiation emitted by the electron is described using the Lienard-Wiechert potential. 

Results are reported for a linearly polarized laser pulse with the intensity 
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, where  is the relativistic intensity. 

The electron trajectory comprises 6 nearly straight-line segments. All along the trajectory except for the turning points the electron velocity is close to the speed of light. 

The radiation emitted by the electron is a set of extremely short pulses with attosecond durations, that is, pulses several orders of magnitude shorter than the driving laser pulse optical cycle. In the relativistic case, the compression is explained by the fact that the electron moves along the straight-line segments with a velocity close to the speed of light. As a result, the contributions to the radiated field, generated by the electron at various segment points reach the observation point nearly simultaneously. 

The shape and intensity of the radiation emitted by the electron are sensitive to the observation angle 
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. The electron emits 6 pulses corresponding to the 6 trajectory segments. the radiation from the first, second, fifth, and sixth ones is considerably less intense than from the two central ones and is directed at greater angles to the laser propagation distance. The pulses emitted from the central two segments are of the greatest interest. Let 
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 be the angle between the propagation axis and the segment. The radiation emitted from the segment is localized in a small vicinity of 
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and  
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. Small deviations from 
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 lead to substantial transformations of the radiation amplitude distribution due to the trajectory’s deviating from a straight line. For 
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, the radiation intensity is low. It peaks sharply around 
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, and drops again for greater angles.
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