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Tuning device for FEL optical cavity

Zhang Bingjun, Wang Mingchang, Mang Y anping
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai)

Abstract: The importance, fundamental principles and methods of tuning optical cavity for
free-electron lases are described. An adjustable mechanical device controlled by a microcomputer
i8 used for adjusting with a fine resolution, and an electro-strictive device iontrolled by the same
microcomputer is used for adjusting with superfine regolution. The fine adjusting range is Gem,
and the resolution is better than 0.5pm. The superfine adjusting range is 10mm, and the
resolution is better than 0.1pm.
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Fig. 2 Wave shape of optical pulses from spontaneons radiation
(a) Cavity length longer than the optimum value;  (b) Cavity length shorter than the optimum value
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Fig. 3 Shape of optical pulscs envelope(broken line denotes the optimum value)

(a) Cavity length longer than the optimum value; (&) Cavity length shortsr than the optimum value
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1—adjusting mechanical device; 2—scleeting
data of the light from spontaneous radiation;
3—light incrcase or not? <4—to change
adjusted dir ection; S--monitoring optical
pulges shapey 6—eavity is longer or shorter?
7T—to shorten eavity lengthy 8—to cxtend cavy
ity length; 9—stimulated emission occurs or
not? 1@—uauto—eonirolling BSD; 11—io exit
or not?

Fig. 5 Simple schematie of adjustment procedure
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