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Cavity Performance in VT and CM
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Change of Radiation Level at CM1/2a
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Radiation Safety Inspection
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Position Change of RF Window at Waveguide
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Max. Beam Energy Operation
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Achievements in 2019 and 2021
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Parameters Mar/2019 Apr/2021
Number of cavities incl. CCM used for operation 7+2 12 +2

Beam energy 280 MeV (40 MeV @CCM) | 384 MeV (40 MeV @CCM)
Beam intensity 0.28 pA 1.8 uA

Beam power 78 W 677 W

Total charge per pulse 56 nC 360 nC

RF power @RF Gun 2.5 MW 4.0 MW

Normalized emittance (@CCM

~10/~10 mm mrad

1.93/1.44 mm mrad

Normalized emittance @CM1/2a

70~90 / 35~53 mm mrad

18.9/26.2 mm mrad

E from beam ener 33.1 MV/m 32.9 MV/m

ace 4 (7 cavities) (9 cavities)

33.8 MV/m 33.0 MV/m

Ey. from RE power (Py,) (7 cavities) @ eaies)
2021/8/10 F18EIAXMERFRER@T 1Y
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Troubles in this beam operation
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STF and STF-2 accelerator

Progress from Mar/2019

Cavity performance

Radiation safety inspection

Beam operation including tuning and measurement
Achievements and Troubles

Toward next beam operation

Summary
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Towards Next Beam Operation in Dec/2021

O Inspection on inside CM1/2a for emittance growth
0 Bunch Pattern Change for less beam loading at downstream of beamline

O Upgrade Beam Monitor Systems

O Two Beam Profile Monitors at upstream and downstream of CM1/2a
O ACCT and Turbo ICT for long train over 100 usec
O Additional Beam Loss Monitor (currently, air Cherenkov)

11 BIZCMI12aMixDE — L/ T2
Ea—R—rERYIT T, ERETHEE

End
Unit

STF CM-1 STF CM-2a

REGRAFTOHLER
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Beam Parameters in STF-2 Accelerator
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F.Y.2019 F.Y.2020 F.Y.2021 F.Y.2022 ILC spec.

Max. beam energy [MeV] 500 500 500 500 500 GeV
Max. beam intensity [pHA] 0.30 3.00 3.00 21.05 21.0

Max. beam power [kKW] 0.135 1.350 1.350 6.750 14 MW
Max # of bunch / train 1000 1000 16260 118048 1312

Bunch spacing [nsec] 6.15 6.15 6.15 6.15 554 nsec

Max train length [psec] 6.15 6.15 100 726.00 726.848 usec

Max. RF repetition rate [Hz] 5 5 5 5 5 Hz

Bunch charge [pC] 60 600 36.90 35.66 3.21 nC

Bunch current [mA] 9.756 97.561 6.00 5.799 5.8 mA

2021/8/10
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Summary

€ Beam operation with 14 cavities in STF-2 was successfully done

€ Accelerating gradient of 32.9 MV/m estimated from beam energy was achieved!
€ Radiation level was increased for some cavities, regardless of vacuum condition
€ Performance of Cavity#5 in CM1 was drastically improved (first case)

€ Emittance growth in CM1/2a occurred, then inspection inside will be done



Related presentations in this conference

€ H. Shimizu et al., “R&D activities report on superconducting magnet in STF”, MOOBO05

€ M. Fukuda ef al., “Beam tuning and beam parameter measurement in STF-2 accelerator”, THP029

€ Y. Kikuchi et al., “Change of radiation level of superconducting cavities in STF-2 cryomodules”, THP037

€ Y. Kikuchi et al., “Superconducting cavity tuning for beam operation in STF-2 cryomodules”, WEP037

€ S. Aramoto et al., “Round to flat beam transformation experiment at KEK STF”, WEP031

€ K. Ishimoto et al., “Construction of L-band Resonant ring for high power testing of ILC waveguide components”, MOP044

€ N. Numata et al., “Performance of the power distribution system in the STF2 accelerator”, THP045
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