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ABSTRACT

FELI is aiming at IR-FEL generation by the end of 1994 using a 75-MeV beam and a 3-m long undulator and UV-FEL
generation by the end of 1996 using a 165-MeV beam and a 3—-m long undulator. The linac is composed of a 5-MeV electron
injector and seven ETL type accelerating waveguides with a length of 2.93 m(2 7 /3 mode, linearly tapered type). The injector
consists of a 150-kV DC thermoionic triode gun operated by a 178.5-MHz, 500-ps pulser, a 714-MHz prebuncher (SHB), and a
2856—-MHz standing wave type buncher (SWB). The linac will be operated in three modes of 24 #£'s, 12.5 £ s and 0.5 #'s. With
a choice of three modes, the maximum accelerated energy can be changed from 165 MeV to 310 MeV.

The linac beam will be sent to four undulators using S—type BT systems installed at 30-MeV, 75-MeV, 120-MeV, and
165-MeV sections at 24— 1 s 1f pulse operation. The ratio of the cavity length to the undulator length is designed to be less than
3. The beam, once used for lasing at 30-MeV section or at 75-MeV section, can be bent back to the following accelerating

waveguide and is reacclerated and reused for lasing.
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Gun Type Thermoionic triode
Energy £150 keV
Micropulse 0.4~0.5 ns
Microcharge 1.2 nC
Normalized emittance <10 7 mm mrad
Macropulse $24 s
Repetition frequency 1~10 Hz
Prebuncher Type Re—-entrant cavity
Frequency 714 MHz
Q-Value ~2000
Peak field ~50 kV
Buncher Type Standing wave
Length ~49 cm
Energy ~5 MeV for 2-MW «f

Energy spread (FWHM) <130 keV
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Electron energy  <30MeV <75MeV =120MeV =165MeV
Peak curren 2100 A

Normalized emittance <107 mm mrad

Energy spread (FWHM) £0.3 %
Micropulse duration <5 ps
Micropulse repetition 178.5 MHz
frequency

Macropulse dulation $24 us
Macropulse repetition £10 Hz
frequency

Average beam power <3.06 kW

FEL wavelength 20-7#m 21S5¢m 20S4um =20254m
FEL average power 3 W 8 W 12W 5W
FELapplications  Separation FEL-CT Purification Photosynthesis
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