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Abstract

Generation and bunch length measurement of ultra-short electron bunches were investigated using an S-band photo-
cathode RF gun linac and an arc-type magnetic bunch compressor at ISIR, Osaka University. In this study, beam tracking
simulation was carried out to search conditions of the bunch compression. The bunch length measurement was also
performed to check reproducibility of generation of femtosecond electron bunches using the relocated linac system.
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Figure 1: Schematic of photo-cathode RF gun linac and magnetic bunch compressor. Q: quadrupole magnet, S:

sextupole magnet, B: bending magnet.
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Figure 2: Longitudinal phase space distributions (a) the

gun exit (pink), (b) the linac exit (green), (c) the middle

plane of the bunch compressor (orange) and (d) the exit

of the bunch compressor (blue).
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Table 1: Parameters Used for the GPT Simulation

Parameters Value
Number of macro particles 20000
Bunch charge (pC) 0.1
Laser pulse width in rms (fs) 60
Laser spot size (mm) 0.06
RF phase of gun (deg.) 26
RF phase of linac (deg.) 110
Magnetic field of Q5 and Q8 (T/m) 1.78
Magnetic field of Q6 and Q7 (T/m) -3.62
Magnetic field of S1 and S2(T/m2) 78.2
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Figure 3: Bunch length measurement system based on
Michelson interferometer. M: mirror, OAP: off axis

parabolic mirror, BS: beam splitter, MCT:
photoconductive mercury cadmium telluride detector.
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Figure 4: An averaged interferogram of the CTR
measured using the MCT detector.
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