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ABSTRACT

Free-electron laser experiments have been performed with high-brightness electron beams of the
38 MeV L-band linac at ISIR. Self-amplified spontaneous emission from a single-bunch beam has
been observed at wavelengths of 20 and 40 x m and the characteristics of the radiation have been
measured. In order to amplify the radiation under an oscillator configuration a two-bunch beam has
been generated at an interval corresponding to the round-trip time of the optical cavity. The
experiments are being carried out.
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Electron Beam

Mode Single Bunch
Energy 17.1 MeV
Energy Spread 2%

Pulse Length 30 ps
Charge per Bunch 28 nC
Beam Diameter 5mm ¢

Wiggler

Length 1920 mm
Period 60 mm
K Parameter 1

B, 0.18T

Magnet Material  Nd-B-Fe
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Pulse Width 20 ps
Peak Power (for 28 nC charge per bunch)

0.6 W at A=20 gm

4W(@max.14W) ati1=40 gm
Spectrum  2.8% (FWHM) at A =40 x«m
Horizontal Distribution

10" narrowing at A =40 xm

Linear Polarization 85+3%
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2 Bunch Beam
Energy 17.1 MeV
Energy Spread 1.3% (FWHM) ,
Charge per Bunch 19nC

Optical Resonator
Cavity Length 5532 mm

Radii of Curvature of Resonator Mirrors
3384, 2763 mm

Mirror Hole Diameter 6 mm ¢

Round-Trip Time 36.9 ns
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