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Abstract

The 3-GeV linear accelerator at NanoTerasu is equipped with a 40-MeV injector system capable of producing low-
emittance beam. The injector system consists of a RF electron gun with a gridded thermionic cathode, a bunching system
and a 2 m long S-band accelerating structure to produce a high-quality electron beam with a beam charge of more than
0.3 nC and a normalized emittance of less than 10 mm mrad. The injector system has a continuously variable beam
collimator that enables simple and precise adjustment of the beam charge. In this report, we present the details of the
configuration of the injector system and the beam performances during the beam commissioning.
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Figure 1: Layout of 40-MeV injector system and chicane section.
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Figure 3: Simulation results for normalized emittance
along the beam axis.
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Figure 4: Energy gain by 238-MHz RF cavity of the RF
electron gun system.
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Figure 5: Beam arrival time at 2nd CT by the rf power and
phase of 476 MHz SHB.
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Figure 6: Schematic diagram of energy distribution control
by RF phase of S-band accelerating structure.
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Figure 7: Energy measurement results by RF phase of S-
band accelerating structure.
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Figure 8: Measurement of beam size by quadrupole scan.

Table 1: Beam Parameter of 40-MeV Injector System

Design Measurement
Charge >0.3nC 0.4 nC
Energy 40 MeV 40 MeV
dE/E 1.9 % (FWHM) 2 % (FWHM)
6.7 mm mrad (Hor.)
Norm. & 5 mm mrad 8.3 mm mrad (Ver.)
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Figure 10: Continuously variable beam collimator.
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Figure 11: Dependence of beam charge on aperture size of
beam collimator.
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