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Abstract

Ultra-high dose rate (UHDR) radiation therapy using ultra-short pulse electron beams is attracting worldwide attention
for its ability to minimize damage to normal tissue while maintaining the effectiveness of tumor control. A compact C-
band electron linear accelerator (C-band linac) is being constructed to generate a femtosecond single-bunched electron
beam at SANKEN, the University of Osaka. The C-band linac is consisted with a laser photocathode RF gun, a buncher,
and a low-loss cryo-accelerating linac. The beam simulation shows that the C-band linac is possible to generate a 190-fs
pulsed electron beam with the energy of 30.5 MeV and the bunch charge of 200 pC. The instantaneous dose rate in this
pulse is higher than 10'°Gy/s, which is excessive for the studies of beam drug discovery and UHDR radiation therapy.
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Figure 1: Layout of laser photocathode C-band RF gun
linac at SANKEN, The University of Osaka.
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Figure 2: Beam simulation results of 2.6-cell laser
photocathode C-band RF gun.
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Figure 3: Beam simulation results of buncher accelerating
tube.
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Table 1: Specifications of Cryo-linac*

Type Value

Accelerating mode Traveling wave

Phase advance per cell 21/3
Structure length (m) 1.33

Cell numbers 76

Iris diameter (mm) 13.3~16.0
Group velocity (%) 2.7
Qoat20K 53,280

Shunt impedance at 20 K (MQ/m) 354

Attenuation parameter at 20 K 0.054
* A. Iino et al., NIMA 866, 40-47(2017).
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Figure 4: Beam simulation results of low-loss cryo-linac.
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Figure 5: Simulation results of femtosecond electron pulse
generation in the C-band linac.
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