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Table 1 Comparison of dispersion relations of ordinary laser and free-electron laser

Ordinary laser Free-electron laser
Amplification mode particle reversion Bunch of electron beam
Satisfying Hibert transform Yes No
v e Eain cury ' 1
When Gt £ maimim, av= 0 Yes No
Yes No
2nN 2 (i — ') W oa. 1 Qf

Refraction index Re(n) - 1 m (G- o) + P& 4 a ¥ ﬁkz[ 1 = cosAkz — AkzsinAkz]
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Gain coefflicient Im(n) sinAkz — AkzcosAkz)
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Analyses on Dispersion Relations of Free-electron Laser

Jiang Shaoen
(Southw est Institute of N uclear Physics and Chemistry, Chengdu 610003)

Abstract Dispersion relations of free-electron laser( FEL) are analysed. By solving
the FEL s pendulum equation, gain coefficient Im(n) and refractive index Re(n) -
I are devived, then it is proved that there are Hilbert transformative relations be-
tween Re(n) = land Im(n), which are called dispersion relations, or Kramers—-Kro—
nig relations. Finally. the physical analyses on dispersion relations are made.

Key words FEL, dispersion relations, gain, refraction index



