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Abstract

A high repetition rate and high averaged power short wavelength FEL based on an ERL scheme has been discussed as
a future machine beyond the established SASE-FEL. One of the concern is controlling instabilities arising in the injector.
The laser heater system is an established technique to suppress instabilities and improving FEL gain. It requires a high
peak power laser to modulate energy distribution in an electron bunch. At a high repetition machine of ~100 MHz
repetition, it is difficult to produce such a high peak power laser. We propose to apply a cavity based technique to realize

a high averaged and a high repetition rate laser.
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Figure 1: Field profile of a higher order transverse mode.
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Figure 2: Transverse and longitudinal component of the
higher order mode.
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Figure 3: Energy modulation by the longitudinal electric
field.
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Figure 4: Layout of the machine.
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Figure 5: LCSS optical cavity used for this test.
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Figure 6: Tuning of cavity injection coupling.
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Figure 8: TM ;o mode stored in the cavity.
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