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Abstract

Studies of the free electron laser in the THz region are conducted by using the L-band electron linac at the Institute of
Scientific and Industrial Research, Osaka University. At present, the dc electron beam is injected into the subharmonic
buncher with the RF frequency of 108 MHz to make pulses to every 9.2 ns, and the beam pulses are accelerated to 15
MeV with the linac. On the other hand, the optical round trip time of the resonator of the FEL is 37 ns, which
corresponds to the 27 MHz in frequency, thus, four FEL pulses are generated independently. Although the FEL gain
depends on the bunch charge of the electron beam, it is difficult to increase the beam current because the beam loading
at the accelerator structure has already been very large. To solve this difficulty, we are developing the 27 MHz burst
operation of the electron-gun grid pulser and accelerator system. By operating the beam with 27 MHz, it is possible to
increase the bunch charge four times more than the present operation. Therefore we expect to increase the FEL gain and

then increase the operation range of the FEL to longer region.
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Figure 1: Schematic diagram of the L-band linac and FEL system at the ISIR, Osaka Universtty.
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Figure 2: Beam loading at the accelerator structure, when
the electron beam is operated in 108 MHz (red line). The
black line shows the amplitude signal from the accelerator
structure without the beam.
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Figure 3: Schematic diagram of the grid pulser with the
short circuit on the FET-gate.
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Figure 4: Results of the pulse shortening by changing the
delay-line length of the short circuit.
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Figure 5: Schematic diagram of the 27 MHz and dc beam
grid pulser system installed in the L-band linac.
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Figure 6: Beam loading at the accelerator structure, when
the electron beam is operated in 27 MHz. The red line
shows the amplitude signal from the accelerator with the
electron beam of 2.0 A. The blue line shows of 0.9 A. The
black line shows without the beam.
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Figure 7: The electron beam spectrum in the 27 MHz
operation.
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FEL macropulse energy
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Figure 8: The macropulse energy in the 27 MHz and 108
MHz operation by changing the wiggler gap.
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