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Channeling Radiation and Spectral Distribution
for Superlattice Quantum Wells”

WU Mu-ying, CHEN Qiong. LI Hong-tao, LUO Shi-yu”™ , ZHANG Wei-feng, SHAO Ming-zhu
(College of Electronic Engineering » Dongguan University of Technology Dongguan 523106, Guangdong, China)

Abstract; In the frame of classical physics and the dipole approximation the radiation frequency and the
spectral distribution are derived for the channeling radiation of a charged particle in a superlattice quantum
well. It indicated that there is a line-type factor f(&) suited to various cases in the spontaneous radiations
spectrum. Results also show that the maximum radiation energy is proportional to ¥**, but the relativistic
effects have double effects in the spontaneous radiation of a charged particle. The case for the sine-squared
potential is discussed specifically. The harmonic number [ can be defined as a few variable values by the
effects of the potential well depth and noise. In general there is a few spectral lines in the channeling radia-
tion spectrum for the superlattice quantum well, and possibilities are provided for further application. Fi-
nally, a possible experimental scheme is proposed, and it is discussed that how to transform the channeling
radiation in the quantum well into the cohenent radiation by the bent crystal.

Key words: superlattice quantum well; spontaneous radiation; frequency; spectral distribution; relativis-

tic effect
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