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Abstract

We have been developing 1.3GHz 9-cell superconducting cavities for the international linear collider (ILC) at the
Superconducting RF Test Facility (STF) in KEK. The goal of the STF Phase-2 project (STF-2) is to achieve the average
accelerating gradient of 31.5MV/m which is the specification of gradient for the ILC, in beam acceleration tests. The ILC
specified cryomodule which includes twelfth 9-cell superconducting cavities has been installed in the STF beamline. The
cooling tests and the high-power RF tests has been continued since 2014. The beamline has been also extended for the
beam test in FY2018. The beam operation carried out on between February and March in 2019. In that test, a 280 MeV
electron beam with 56 nC total charge in 6 us was successfully generated at a repetition rate of 5 Hz. At that time, the
accelerating gradient which estimated from the beam energy was 33.1 =0.7 MV/m, and the achievement of the
acceleration gradient of the ILC specification could be confirmed by this beam test. The gradient is in good agreement
with that of 33.8 MV/m which calculated from the RF power stored in the superconducting cavities.
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Figure 1: STF-2 Beam line layout.
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Figure 2: STF Gun laser system.
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Figure 3: Result of the beam loss measurement by using
films for instant camera.
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Figure 4: Beam profiles at the beam profile monitor of
PRMOS5 and 07 which are the downstream of the bend-
manetl and 2 respectively.
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Figure 5: Beam energy as a function of the RF phase of the
CCM and the CM1/2a.
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Figure 6: Beam profiles at the beam profile monitor of
PRMO04 and 05 which are the downstream of the bend-
manetl and 2 respectively.
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Figure 7: Beam size as a function of the K value of QF3
and QF7.
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