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Abstract

The STF-2 accelerator has been developed to realize the International Linear Accelerator (ILC) in the Superconducting
rf Test Facility (STF) at KEK. In the STF-2 accelerator, three RF units are installed and feed its power to the RF-gun
cavity, two superconducting (SC) cavities and eight SC cavities. The low-level rf (LLRF) systems for these RF units have
been developed and constructed to fulfill the requirement for the ILC. The first beam acceleration of the STF-2 accelerator
was conducted from February to March 2019 and the performance of the LLRF system was evaluated. This report
describes the present status of the LLRF system of the STF-2 accelerator.
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Figure 1: STF-2 accelerator.
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Figure 2: Digital control board developed by KEK.
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Figure 3: Reflection coefficient obtained by RF input and
RF reflected.

Table 1: Characteristics of RF-Gun Cavity
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Figure 4: Correlation between energy estimated with
beam and energy calibrated for RF pickup.
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Figure 5: Diagram of RF switching unit.
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Figure 6: Detuning, input RF, reflected RF and cavity RF
of CM1/2a at average accelerating field of 33.8 MV/m.
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Table 2: Comparison of Each Cavity’s Accelerating Field
Estimated from Beam Energy and Power Meter

Beam energy Power meter

# of cavity
[MV/m] [MV/m]

Cavi#l 36.6£3.6 35.2
Cav#2 343£3.6 34.4
Cav#3 33.0£3.6 32.1
Cav#8 37.8£3.6 34.5
Cav#10 31.3£3.6 31.5
Cav#ll 33.5£3.6 29.5
Cav#l12 29.0%3.6 28.9

6. F&H.FEEKEHE

STF-2 NNESE OB —LNEEER AT T, & E g

FOWEEELT VX)L LLRF %Uﬁﬂﬁaﬁkf%bto e JE
BESRIT, _TMVRNT 4 — Ry Z T OEE R TTH
N7z, CCM & CMl1/2a TlE, K Z2ATOE — LT R)L

X = A LR E LT IR E S O L& 1T o7,

AREOE —LEEE T, E— 2 UL AERR K 6 us
T2 :%Wﬁfoet“—béﬁ CEARER T
INOTeM, A1 OIEERIZ [T CHERZED T D, Fiz.
Fl&Efex ILC @lﬁlm(ﬁﬁ@%ﬁ%\é CIAFC. STF-2 i
ZROD 1 R R OB i A fgti T T,

Bt
STF-2 Jmiﬂj””@%Jﬂ?&%@%‘ﬁ%ﬁaﬁizcﬁ%bf\ LA
TOF 2K, 22 TEHRL EFEd,
AT, EHEANK, B2BMEK, CLE BAT
KRRV ARNT 7 7ay — A h) | FINE K (B RS
P—e AR At

S5 3

[1] ILC Technical Design Report (2013).
https://www.linearcollider.org/ILC/Publications/Techni
cal-Design-Report

[2] Y. Yamamoto ef al., in these proceedings.

[3] M. Ryoshi et al, “LLRF BOARD IN MICRO-TCA
PLATFORM?”, Proceedings of the 7th Annual Meeting of
Particle Accelerator Society of Japan, WEPS109.

[4] M. Ryoshi et al., “MTCA.4 FPGA (ZYNQ) BOARD”,
Proceedings of the 11th Annual Meeting of PASJ, SUP103.

[5] S.B. Wibowo et al., “Digital low level rf control system with
four different intermediate frequencies for the International
Linear Collider”, Phys. Rev. Accel. Beams 21, 082004
(2018).

[6] M. Omet et al., “Development and Application of a
Frequency Scan-based and a Beam-based Caliblation
Method for the LLRF Systems at KEK STF”, Proceedings of
the 9th Annual Meeting of PASJ, FRLR09.

[7] S. Michizono et al., “Vector-sum control of superconducting
rf cavities at STF”, Proceedings of PAC09, Vancouver, BC,
Canada, WESPFP083.

[8] K. Tsutsumi et al., in these proceedings.

-297 -



