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New progress in studies of the Kapitza-Dirac diffraction effect

GUO Dong-Sheng’
Department of Physics Southern University and A & M Callege Baton Rouge La 70813 USA

Abstract A nonperturbative quantum electrodynamics theory has been developed by Li et al Phys. Rev.
Lett. 2004 92 233603 to describe the Kapitza-Dirac KD diffraction effect. The theory gives a unified ex-
planation of the electron diffraction by standing laser waves recently observed by Batelaan et al the full KD
effect and the photoelectron angular distribution splitting observed by Bucksbaum et al.  the half KD effect .
The theory also predicts the minimum ponderomotive parameter and the sidebands in the electron momentum
spectra of the KD diffraction effect. These studies present a new optical means for controlling matter waves made

by Bose-Einstein condensates and electrons.
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