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Abstract

The Superconducting RF Test Facility (STF) accelerator at KEK was operated to generate X-ray with high brightness
via inverse Compton scattering for the Quantum Beam project. Two different RF systems were constructed for STF
accelerator and operated to feed its power to one RF-gun cavity and two superconducting cavities. During the
experimental period, the various developments of RF system were conducted for International Linear Collider (ILC).

In this report, the status of RF system for the Quantum Beam project and the result of radiation dose to Low-level RF
system mounted in accelerator tunnel are described. Also, the RF system for STF-2 accelerator is mentioned.
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Figure 3: Low-level RF system and its feedback algorithm installed for the Quantum Beam experiment.
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Figure 4: LLRF system for Capture Cryomodule
configured inside STF Accelerator tunnel.
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Figure 5: Signal of amplitude and phase at RF-gun under
feedback operation; Forward signal (blue), backward
signal (green), estimated cavity signal (red). [6]

L8R & IR, &4 O FB RO L

ﬁu\ PI #l##1% v % RF & 788 CIIIRIEZ EE A
.NA 0.094 %, (FHZEREA ¢ =0.056 deg. DGR
Foh7- (Figure5[6]) . £7=. PHIENC LS 25D
ﬁh% M®~7bwﬁ ZxF L CIX, FFtable D K&
SRPRIE X D A b A TV, RIS EEE A A/A
=0.008 %. (AHZLEE A ¢ = 0.008 deg. & 72> 72[2],

3. IF-mix HifiZHW\=-RF E=42—
ILC OHRREFEHHE (TDR,[8]) TIX 1 HBDEHE

IE T 39 B OBRELHFAIC ST — 2 G, & Ton2E
TNIHIRNE « fEAHD R T X —HF AR—TFIZ2 b X HiZ

FB #2175, T aFB T 57D, TDR TiI#
MAEDO 7Y R R FPGA R— N TH MR~
S —Y LEFHE, TOEKREE LY b7V FPGA
T OMERLE 72> T 5, BIfE, ZhICHIT 72 FPGA
RN— FRREEZED TV H[9],

- 1104 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

ZIVETIZ STF Tik, mEHFRICESRSNDT Y
2 VAR — RO ADCE A S L, = A MRS %
545850 & LT, IF-mix HFOREE#ED TE /=
[10], ZAUFEE ORI SDOEFE ENICRR D
JEI A~ B A A, &R L C ADC ~AJ], FPGA
NTOTF P H N EFBIC LY 255 ~E1xT 5
LOTHDH, EE—LFERTIEL, 2O IF-mix £l
Z M7= FPGA R— RIZX %D RF =X —% 4L
77

15000
——RFgun Pb ——CCM Kly Pin
———RFgun Pf il ——GGM Kly Pf
10000 l_cm
5 El v
< < 4000
ol | 1
S
o 500 1000 1500 2000 (] 500 1000 1500 2000
C) Time [1sec] d) Timo [ sec]
10°
2
|*03vm P [——Dpc#1 e
15 ——Cavitt PF | ——nbc#1 ps
——Caviti Pb
5 > aooo) | N
<! \\/ < M |
os i i)
o 500 1000 1500 2000 (] 500 1000 1500 2000
Time [2sec] Time [2sec]
€).10 il
2
|—c.m Pt [—Dcu1 pe
15 ——Cavi2 Pt I
——Cavi2 Pb
5, 5 N\
< < W fh l
4000
05 A . I
2000
N
o 500 1000 1500 2000 ] 500 1000 1500 2000
Time [12sec] Time [2sec]

Figure 6: Signal of amplitude by use of IF-mix technique:
a) RF-gun forward signal (green) and backward signal,
b) 800 kW MA klystron input signal (blue), output signal
(green) and reflected signal (red), c) Cavity #1 forward
signal (green), reflected signal (red) and pick up signal
(blue), d) DC #1 forward signal (blue) and backward
signal (green), e) Cavity #2 forward signal (green),
reflected signal (red) and pick up signal (blue), f) DC #2
forward signal (blue) and backward signal (green).
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Figure 7: Configuration of radiation dose film badges.
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Figure 8: The monthly exposed dose of each film badges and the monthly accumulated charge at each ICT during

the experimental period.
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Figure 9: Monthly accumulated charge at ICT2 and
exposed dose of each film badges.
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Figure 10: Local power distribution system designed for
CCM, CM-1 and CM-2a.
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