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Abstract

Commissioning operation of Compact-ERL injector has started in KEK. It consists of a photo-cathode electron gun,
a super conducting accelerator, and a beam diagnostic line. Development of the photo-cathode laser system is one of the
key in the accelerator system. Beam quality, stability, and operational mode depend on the photo-cathode laser system. A
laser transport system from the laser room to the gun cathode has been made at the final time of the construction. In the
first commissioning period, the laser system have shown a good enough performance for the beam operation. In order to
realize an ideal beam profile, we did spatial and temporal shaping of the laser pulse and tested with a beam.
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Table 1: Beam operational mode for beam diagnostics.

Parameter value
N FORERBEDIRL 1.3 GHz
AV &-1iii) ~7.7 pC/bunch
2 7LD R L 5 Hz (Typ.)
< 7 a3 AW 1 s (Typ.)
7 usVAYL ) (GIB T D) 10 ns
<27 a8V ANN Y FE 1300

Macro-pulse width 1us

transient 10ns 10ns

time

Macro-pulse repetition rate 5 Hz (typ.)

Figure 1: Beam structure in the macro-pulse mode.
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Figure 3: Laser transport line.
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Figure 4: Optics for laser transport.
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Figure 5: Optics for profile imaging.
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Figure 2: Setup of the laser system.
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Figure 6: Laser profile at virtual cathode CCD camera. o B %008
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Figure 7: Stability of laser power.
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Figure 9: Bunch length measurement without temporal
shaping.
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Figure 10: Bunch length measurement with temporal shap-
ing.
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Figure 11: Trend of cathode quantum efficiency.

Hall
Laser room

precision
air conditioning
unit

chiller | | chiller
(D) | |(tiver)

Figure 12: Environment control of the laser room.
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Figure 13: Temperature trend of the laser room.
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