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ABSTRACT

The oscillation of a free-electron laser (FEL) has been observed in March 1994 with the multibunch electron beam
generated with the 38 MeV L-band linear accelerator (linac) at ISIR. In the oscillation experiments an electron gun with
a small-sized cathode (0.5 cm?) has been used, which has made the emittance of the electron beam 1/2 of the previous
one. The macropulse length of the beam is relatively short (1.8 xs). The spectra of FEL have been measured and the
tuning behavior of lasing has been investigated by changing the length of the optical cavity . The wavelengths of the
observed FEL are 32 t0 40 x m in the present experiments. The net FEL gain measured is 25%. The intracavity peak
power of the FEL is estimated to be more than 10 kW. The detailed characteristics of the multibunch electron beam and
the FEL observed in the present experiments are reported.
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Electron Beam
Energy 17-19 MeV
Accelerator Freq. 1300 MHz
Micropulse Spacing 92 ns
Charge/Micropulse 2 nC
Peak Cur./Micropulse 50 A
Micropulse Length 30-40ps
‘Macropulse Length 2upus
Energy Spread 2%
Norm. Emittance 200 « mm.mrad

Wiggler
Magnet  NdFeB
Length 1920 mm
Period 60 mm

K 1
Optical
Wavelengths 32-40 um
Cavity Length 5532 mm
Mirror Concave Radii of Curvature
Ml 3384 mm
M2 2763 mm

(Hole Radius 0.5 mm)
Rayleigh Rage (at40 #m) 915 mm
Radius at Wiggler Center 3.4 mm
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