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ABSTRACT

Free-electronlaser (FEL) experiments have been conductedwith the 38-MeV L-bandelectron linac at the Institute
of Scientific and Industrial Research (ISIR), Osaka University. The first lasing was observedin 1994 at wavelengths of
32-40 um . In the present work the behavior of light in the optical resonator has been investigated by making
time-resolvedmeasurements of the output light from the FEL at a wavelength of 40 um. The output light was detected
with a Ge:Be infrared detector which has a time resolution of 170 ns. The net gain of the FEL and the loss of the
‘optical resonator for one round-trip were measured as 58% and 6.2%, respectively. The highest output energy of the
FEL in a micropulse so far obtainedin the experiments is 75 piJ. '
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Electron Beam
Energy 17 - 19 MeV
Accelerator Freq. 1300 MHz
Micropulse Spacing 9.2 ns
Charge/Micropulse 2nC
Peak Current/Micropulse 50 A
Micropulse Length 30-40ps
Macropulse Length . 1.8 ps
Energy Spread 1.8 -2%
Norm. Emittance 200 7 mm - mrad
Wiggler
Magnet Nd-Fe-B
Length 1920 mm
Period Length 60 mm
Number of Periods 32
K 1
Optical
Wavelength 32-40 pm
Cavity Length 5532 mm
Radii of Curvature of the Concave Mirrors
M1 3384 mm
M2 2763 mm

(Hole Radius 0.5 mm)
Rayleigh Range 915 mm (at40 x m)
Radius at the Wiggler Center, w,

3.4 mm (at40 z m)
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