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REPORT OF SAME PULSE LENGTH AND CURRENT ELECTRON BEAM ACCELERATION
AS ILC SPECIFICATION WITH STF-2 CRYOMODULES
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Abstract

In the Superconducting rf Test Facility (STF) at High Energy Accelerator Research Organization (KEK), a total of eight
cooling tests of the STF-2 cryomodule have been conducted by the end of 2022, and beam operations have been carried out
since 2019. As a result of the operation of the acceleration cavities so far, an averaged acceleration gradient of 33 MV/m has
been achived in 9 cavities on average, which has a margin of 5% of the ILC’s required specification (31.5 MV/m). In addition,
by taking advantage of the experience obtained from the 100 usec pulse length beam operation in the November-December
2021, stable electron beam operation with a pulse length of 726 usec, and a bunch current of 5.8 mA, has been successfully
demonstrated, which are equivalent to those of the ILC specification. In this talk, we will report on the results of the beam

operation at STF-2.
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Figure 1: Layout of STF-2 accelerator including a tunnel photo.
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Figure 2: Achievable Accelerating Gradient in 2022.
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Figure 3: Comparison of the loss monitor distributions with and without beam loss at downstream of Bend2.
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Figure 4: Trend of the beam charge during the 726 usec, 5.8 mA
beam operation.

Table 1: Summary of the Achieved Beam Parameters in Each
Beam Operation at STF-2

l Parameters H 100 psec | 726 usec
Energy [MeV] 313 293
Pulse current [mA/pulse] 4.0 5.8
Bunch charge [pC/bunch] 25 35
Number of bunches 16000 118000
Pulse length [pusec] 98.4 726
Beam power [kW] ~ 0.6 5.6
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Figure 5: Relative difference from the nominal beam energy at
each position inside the pulsed beam.
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Figure 6: STF-2 beamline and quadrupoles which can measure emittance.
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Figure 7: Summary of emittance estimation at each quadrupole
in 2021.
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Figure 8: Comparison of the laser profile before and after the
correction.
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Figure 9: Summary of emittance estimation at each quadrupole
in 2022.
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