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Fig. 1  The line-type factor for a spontaneous radiation in the

general case
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Fig.2 The line-type factor of the crystalline undulator field

radiation in a harmoric approximation
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The Radiation Attenuation and Energy Gain for Crystallie Undulator Field

ZHANG Mei' , LUO Xiao-hua®’ , LUO Shi-yu', SHAO Ming-zhu'
(1. College of Electric Engineering, Dongguan University of Technology, Dongguan 523106, China;
2. College of Electric Engineering, Chongging University, Chongging 400044 , China;
3. Library, Chongqing University of Communications, Chongqing 400074 , China)

Abstract; The problem included in the crystalline undulator field radiation is complex and more the free elec-
tron laser because of the dechanneling effect by the crystal bend,the electron multi-scattering and the thermal
oscillation of the lattice, the ionization loss by an interaction between the radiation with an atom, the global bi-
furcation and the chaotic behaviours by the nonlinearity of the system,etc. Firstly, the introducing the spectral
distribution of a spontaneous radiation for the crystalline undulator field based on the classical field theory, the
particle motion equation ,the gain factor and the radiation attenuation were discussed in a harmoric approxima-
tion. The results showed that there is few radiation lines in the general case; and there is only one line in a
harmoric approximation. Secondly, it was pointed out that the radiation attenuation is major if energy is higher,
then the crystal length must be selected smaller than the dechanneling length, and one may selects a positron
or a proton as projectile; in addition, the dechanneling effect is major if energy is lower, then the crystal

length must be selected smaller than the attenuation length, and one may select a heavy ion as projectile.

Key words: crystalline undulator radiation; spectral distribution; gain factor; radiation attenuation
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