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Abstract

The analytic expression for bunching pontential wag derived according to Lorentz
equations and the requirement that the force be equal to the minus gradient of the
pontential. The energy transfer between a relativistic electron and the radiation field
is equivalent to the electron energy variation in this space potential well, and the
maximum energy lost by the electron in this potential well is proportional to the
depth of the well. In order to increase the energy transfer efliciency, it is required
that the potential well be ag deep as possible and at the same time the electron be kept
synchronous with vhe potential well. These are the principles for designing FEL. The
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calculation results showed:
(1) The axial magnetic field should decrease exponentially along the eleciron

propagation direction, i.e. B,(z) =B,(0)exp(—Kz), where K= —Iim|c— ApKord; m, e

Yo
and ¢ are electron static mass, electron charge and light velocity respectively; v,

is relativistic parameter; A, and K, are wiggler amplitude and wave number,
respectiveli'; and -y, is the average electron Larmor radius.

(2) In contrast to the axial magnetic field, the wiggler fleld should increase, i.e.
[A+ A4, 0)]e**— [h— 4,00)]

( I —1 s e .
Ao (2) =2 [A+4,(0)]e** 4+ [A—A4,(0)]
where: A= 'y|0ir|fc Ko, Ao=[roB,{0)]?+[4,(0)]2

When the conditions mentioned above are satisfied, the FEL man operate belter.



