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Abstract

The resonator loss is evaluated for the free electron laser oscillator at the Institute of Scientific and Industrial Research,
Osaka University. Experimentally the loss is measured for the wavelength range from 40 to 110 wm using a fast
pyroelectric detector by changing the undulator gap. From the point of view of optics and geometry, the loss is also
evaluated for each possible origin. In this presentation, we show the recent results of the experimental measurement for
the resonator loss and geometrical considerations and prospects of future work.
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Figure 1: Typical waveform of the FEL pulses measured
by the P5 pyroelectric detector.
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Figure 2: Typical data plot of the averaged signal peaks at
the decaying range. The red line is the fitting line with
Eq. 1.
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Figure 3: Single round-trip loss for each undulator gap.
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Table 1: Spot Sizes of the FEL on the Resonator Mirrors
for Typical Wavelengths and Corresponding Coupling
Losses

A (um) Wiy (mm)  wyp (mm)  Legyy (%)
120 19.9 16.5 1.3
100 18.2 15.1 1.6
70 15.2 12.6 23
50 12.8 10.6 3.2
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