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Abstract

The 1.3 GHz superconducting cavities for the International Linear Collider (ILC) are being developed in the
Superconducting RF Test Facility (STF) at KEK. In the STF Phase-2 project (STF-2), electron beam acceleration tests
are being carried out in a beamline with twelve cavities. In December 2022, an electron beam of 5.8 mA was successfully
accelerated with the same pulse width as the ILC at 726 ps. To perform this test, the laser system had to be modified to
be able to produce a long pulse of 726 ps. In the laser system for the RF gun, an infrared laser pulse train generated by a
162.5 MHz mode-locked laser is cut out for up to 726 ps with a Pockels cell. However, the extinction ratio was insufficient,
so Pockels cells were added. Furthermore, to obtain a flat long-pulse waveform, the amplification gain and amplification
timing of the two laser amplifiers were tuned in good combination. The profile of the laser was also improved to improve
emittance of an electron beam. This paper reports on the results of these modifications and adjustments.
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Figure 2: Laser pulses by leak laser light.
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Figure 3: Shapes of laser pulses downstream of PC2 in the
extinction ratio measurement.
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Figure 4: Laser pulse shape in 726 ps.
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Figure 5: UV laser profile in 726 ps.

3. L—H¥—7O77/ILDOHE

INETOEITE B —ADTIvZ U ANRHELY
10 BEREELB]. ZOHEDO —2IL—YF—D 71
Tr7ANDEINRHDHEZ 2B, £2C, FhearrK—
FPDHEIEZ T —F =T ur7 7V EfERL, 2T
07 7 A VBB L TOBDOETH T,

Figure 6 23, FAT COL—HF—F a7y L bind, =
NaRoe, L —F —CIRiERL, FITRy LR
Y EBHLEXIIT T T AIVBEALL TODZEDN
Bo Flo, L—HF =KD DL E S LD T
NTN5, SHIZ, AMPL THIELHN R THD, 2
L, b= =R FHZR T HT NA RO L7275
HoHE, ZZTTHLEILPRER N TELT2D Th D,

PASJ2023 THPS1

11.3mm

Figure 6: Laser profiles at each position before laser path
alignment.
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Figure 7: Laser profiles at each position after laser path
alignment.
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Figure 8: Laser halo at the entrance of PC2.
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Figure 9: UV laser profile before and after cutting the halo
by an iris.
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Figure 10: Trend of laser positions and sizes in the short
pulse of 0.6 ps.
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Figure 11: Trend of laser positions and sizes in the long
pulse of 726 ps.
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Figure 12: Trend of laser power and beam current in the
long pulse of 726 ps.
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