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Abstract

Beam commissioning of STF-2 accelerator was carried out in Superconducting RF Test Facility (STF) at KEK from
Feb. to Mar. 2019. After tuning cavity, RF, and beam, electron beam energy finally reached 280 MeV, and average
accelerating gradient of each cavity estimated from beam energy was 33.1 MV/m. This is an important milestone in
technology demonstration as well as a result that exceeds the ILC specification of 31.5 MV/m. In this presentation, outline
of beam commissioning will be described.
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Table 1 DIEY THD,

. . . Item Specification
Table 1: Four Experimental Projects in STF
Accelerating gradient 31.5 MV/m
Project Experimental period Qo 1.0 x 1010
STF Phase-1 (STF-1) 1] F.Y.2008~2009 Drive Frequency, Mode 1.3 GHz, TMo10, m-mode
S1-Global [2] F.Y. 2010~2011 Cavity fill time 924 psec
Quantum Beam [3] F.Y. 2012~2013 Beam pulse length 727 psec
STF Phase-2 (STF-2) [4, 5] FY. 2014~ Total RF pulse length 1650 psec
ILC IZ energy frontier machine TH 5720, HRKADHZT Pulse repetition rate 5 Hy
U IR A B CIERR S 5 2L AR B TIY, STF T P
IR A BB TE OB E AR OB ThN Beam current 5.8 mA
# yasuchika.yamamoto@kek.jp Operational temperature 2K
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Figure 1: Schematic view of STF-2 accelerator including photos of STF cavity, power coupler, frequency tuner system

and STF tunnel.
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Figure 2: Position of gate valves (colored arrows) and radiation monitors (yellow circles) attached at CM1/2a.
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Figure 3: Status of construction of beamline in STF-2
accelerator.
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Summary of Achievable Gradient in STF-2/Capture CMs
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Figure 4: Achievable accelerating gradient in CCM and
CM1/2a. CAV#4 was not used in beam commissioning due
to defect of frequency tuner component.
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Figure 5: Comparison of unloaded Q (Qo) between three
measurements and ILC specification.
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Figure 6: History of radiation level for Cavity#8 observed at upstream, below cavity, middle and downstream since 2015.
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Figure 7: Beam profile observed by beam profile monitors (BPRM#2, #4, #8) installed at each section of beamline.
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Table 3: Achievements in STF-2 Beam Commissioning

Beam energy 280 MeV
Beam power 78 W
Beam current 280 nA
Charge 56 nC/pulse
# of bunches 1000 (6 psec) / pulse
Average gradient by beam energy 33.1 MV/m
Average gradient by RF 33.8 MV/m
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