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Research of harmonic property in a two-dimensional undulator
free-electron laser

Peng Liangfu, Yang Zhonghai Lwu Shenggang
(Institute of High Energy Electronics, University of Electronic Science
and Technology of China, Chengdu 610054)

Abstract We analyzed the harmonic property of the two-dimensional undulator FEL
by using Ma::ley’ s theorem. We have derived the formulas of harmonic spontaneous
emission power density , small signal gain of this undulator FEL and the coupling coefficients
between the electrons and the radiation field. From the numerical calculation results we
came to the conclusions that by utilizing the two-dimensional undulator, we can enhance the
coupling between the electrons and the radiation field, and hence increase the harmonic
spontaneous emission power density and gain. Furthermore, under certain conditions we can
not only obtain odd but also even harmonic radiations on the axis.
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Fig. | Structural schematic of the

two-dimensional undulator
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Table 1 Change of F, with K, whenr = 1, K. =1

Harmonic order f Change range of K, K. Maximum absolute Change value of F; max | AF, |
1 1~10 1 8.21x107
3 1~10 t l.15X 107!
o 1~10 1 5.47 X102

Table 2 Change of 7, with K, whenn =1, K, =1

Harmonic order f* Change range of K, K, Maximum absolute Change value of F, max | AF,|
1 1~10 1 B.21X10! '
3 1~10 1 1.15X107!
5 1 ~10 1 5. 47102

Fig.2 Whenn = 1|, K, = K, = K, the curve of Fig. 3 Whenn=2,K,=K,=K.tlmcurveofcoupl:ir.:g
coupling coefficients F,, F; (F;, = F;) versus K coefficients F,, F, versus K wvalue (solid lines
value (*4’ srepresent the coupling coefficient represent the coupling coefficient F,; dotted lines
Fp versus K value in the case of one-dimensional represent the coupling coefficient Fp )}

undulator)
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Fig. 4 Whenn =3, K, = K, = K , the curve
of coupling coefficients F,, F, versus K
value (solid lines represent the coupling
coefficient F,; dotted lines represent the
coupling coefficient Fy )
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