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FREE ELECTRON LASER EXPERIMENT USING A COMPACT LINAC
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ABSTRACT

A compact linac installed in our Harima Research Laboratories has already completed, thus routinely supplies an
electron beam of 100MeV-100mA into a superconducting compact SR ring "NIJI-III". The linac has an accelerating
gradient of 22 MeV/m, which is in the world’s highest class for commercial linac. Also, the linac has another
significant feature of long-pulse operation (10 u s) suited for a free-electron laser (FEL) oscillation. At present, we
proceeded with studies of FEL in an infra-red region utilizing the linac’s ability. ‘
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Electron gun  cathode EIMAC Y646B
voltage 200kV-DC
emission current 1.5A

lized emi In

SHPB type
frequency 476MHz
input power 4.6kW

Prebancher  type standing-wave
frequency 2856MHz
input power 5kW

Buncher type traveling-wave
frequency 2856MHz
input power SMW

Accelerator  type traveling-wave (3m)
mode 2x/3
frequency 2856MHz

beam encrgy 100McV(short pulsc)
76MeV (long pulse)
macro-pulse current  100mA
" energy spread 0.5%
normalized emi 60
repetition rate 20pps
Icrating gradi 22McV/in
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type Halbach
magnet material Nd-Fe-B
period length 4.0 cm
number pf periods 50

total length 20m

gap width 16~32 mm
magnestic field 0.62~0.18 T
K parameter 2.4~0.7
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length 7.5576 m
Rayleigh range 10m

g-factor -0.82 / -0.71
mirror curvature 4.15 / 4.42
mirror material Au coated OFHC
reflectance of mirror 99.2 %

hole of extraction mirror 1 mm ¢
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beam energy 50 MeV
peak current 25 A
K parameter 0.84
magnetic field 023 T
FEL wavelength 28 um
gain 10 %
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