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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.

CCM (FRILL CM1R2a @ 7 BDZERIZOWT, 23
T — A= —TCRIE LT NEESG e — AT X —)»
OROINEEG O A T -7, CM1/2a FiEdD~<
N m774’/b%:§'~75§§?|ﬂ~é?0)i*ﬂ/ﬁ?‘~
BN IS CE DR E N 72728 7 B TONNET
FNX—ZFEHEIZL T, 1 BOOEREHEHS Y54
DTV F —=ENBNNT —A—HF — P — AT R F —
%Rk 7= (Table 2) ,

ZORER, FHECELNIIEELIL 5 BOZEHT
5%LL FOREEC—ELZN, 5l &HE T — An:z‘\/l/
F—%RODHD ., H 10%DRENHTLELD TH -
7o BIEREEZ EL Tétta&%ﬁx IOWTIE, 5% O
LD,

Table 2: Comparison of each cavity’s accelerating field
estimated from beam energy and power meter.

# of cavity Beam energy Power meter
[MV/m] [MV/m]

Cavi#l 36.61+3.6 35.2

Cav#2 343%3.6 34.4

Cav#3 33.0%£3.6 32.1

Cavi#g 37.8+3.6 34.5

Cav#10 31.3%3.6 31.5

Cav#ll 33536 29.5

Cav#l12 29.0+3.6 28.9

5. FEH. FHREE

STF-2 NN#R COE — LM EERZ AT T, ) 8

FOESLT VL LLRF 1ﬁ1+@%{r%u@, 2
JER RN T RVFIT 4 — R 3 74 C OEIR AT
b=, CCM & CM12a TliE, £ 25 THOE — LT3
VX =T A LR ELTINEES O A1 T 577,

AE O — AEEE T, B UV AEA K 6 s
ThoT 2O e — AA M LD RAEI I T 72
MoTZMN, Atk DO IERR 2 [A) T T 2D TV D, iz,
Bl &fiE ILC D& B ORI AT, STE-2 Jn
Za D 2 A SR DEE A A fgE T UL,

HEF
STF-2 NNiEER D & JE I R OREFL0MEHR I ZEEL T LA
T 2Tk, 228D TGS L F a‘iﬁ‘o
AARFIHIG, HHEANK, E#2MEK, CLE BAT
RNV ANT 7 7ay— R st) | R K (B8 S
P—b 2R EAD)

SE X

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

[2] Y. Yamamoto et 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, FRLRO09.

[7]1 S. Michizono et al, “Vector-sum control of
superconducting rf cavities at STF”, Proceedings of PAC09,
Vancouver, BC, Canada, WE5SPFP0S83.

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



