Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online
PASJ2020 THPP40

SuperKEKB A 5t2s D EE S ERE S CLEFIEH R
REFERENCE RF PHASE CONTROL SYSTEM FOR SUPERKEKB INJECTOR LINAC

ZIHFEFS, ARIR, ANARER, SRR, AR, REFER, RS, FEiEBl, =IRE R, S
Takako Miura *, Toshihiro Matsumoto, Tetsuya Kobayashi, Dai Arakawa, Hiroaki Katagiri, Yoshiharu Yano,
Hiroshi Kaji, Masanori Satoh, Fusashi Miyahara, Hitoshi Sugimura
High Energy Accelerator Research Organization (KEK)

Abstract
The reference RF phase in the KEK electron/positron injector linac is specially controlled for the SuperKEKB. The
reference RF phase should be changed every 50 Hz of repetition rate depending on beam injection to HER or LER rings
while maintaining laser system for the photo-cathode RF gun synchronized with HER. A phase shifter with two 1/Q
modulators in series for master oscillator, therefore, was newly installed. The positron damping ring (DR) located in the
middle of the linac is operated with the main ring RF frequency of 509 MHz, which is different with the linac RF
frequency of 2856 MHz(S-band). To increase the synchronization probability for the bucket selection, an S-band phase
shifter was installed, and the linac reference rf phase for downstream of the DR is changed pulse-by-pulse by the bucket
selection system. Furthermore, the MO phase feedback system was also installed to follow the ring MO phase which has
frequency ratio of 49:55 with linac MO frequency. This paper describes the reference RF phase control system in the
SuperKEKB injector linac.
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Figure 1: Layout of the reference RF control and distribution system of SuperKEKB injector linac.
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Figure 2: MO phase FB module and the sampling clock.
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Figure 3: Result of MO phase feedback.
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Figure 4: RMO RF phase (red) measured at the linac and
the MR control room temperature (blue).
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Figure 5: MO phase shifter for the injection phase control.
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Figure 6: SECT35 S-band phase shifter for shortening the
synchronization time between DR and MR buckets.

5. F&®
SuperKEKB D722, T 1-/B5 8 1 Ao e 5
JEIRAZ BRI, B2 3D DN AREIE S AT LA

BASN, 12 BIE, B ERN49:55 DY 7 D~
AR —E B L AR~ AR —(E 5D EY 7T 5
728D MO (AR T 4—R/X 7 AT LADE A, 2 D HIE

HER @)\%ﬂmac:la,ﬁ;ﬁbf:v—4f~°/;<?A@lﬁJ,ﬂ;ﬁ%\

HERF S 7% E. HER & LER O A ARO IV 2 258
457200 MO BARZOE A, 3 S HILX, DR FitD
N850 RF (VAHZZ LT LER D&Y LD[EH
FEM 2445 L. LER ~0 50 Hz TOAHZFHEH 457
@ SECT35 I S N REARZRDE A THSH, MO (i
T4—K Nyl MO BAHZRIT, EEIGER THEH SN
TW5, SECT35 H S AU RBMERIT, N—Ku=TtL
TILEHMBBAGASIL TSN, 50 Hz TO LER AKHZ
DN, ATy LI a0 AT LD R&D ZRHIEL
=B THD, U‘j—ﬂ@%l/l"—ﬂ/%)ﬁmr]\ AN}/
BINSLKTBEDIT, TE{M‘%W \—HX%E}_S%/L«CI/ VD,

P

[1] T. Matsumoto et al., “Low-Level RF System for the
SuperKEKB Injector LINAC”, Proceedings of the IPAC18,
Vancouver, BC, Canada, 2018, WEPAKO017.

[2] N. Liu et al., “Phase drift compensation between injector
linac master oscillator and ring master oscillator for stable
beam injection at SuperKEKB”, Phys. Rev. Accel. Beams 22,
072002, 2019.

[3] H. Kaji, “BUCKET SELECTION FOR THE SuperKEKB
PHASE-3 OPERATION”, Proceedings of the 15th Annual

-572 -

Meeting of Particle Accelerator Society of Japan, Aug. 7-10,
2018, THP100.

T. Kobayashi et al., “LLRF control and master oscillator
system for damping ring at SuperKEKB”, Proceedings of the
IPAC18, Vancouver, BC, Canada, 2018, WEPALO0O1.

F. Miyahara et al., “KEK &1+ FE' aﬁ%ﬂ% RAAILT
AT L7, Proceedings of the 15th Annual Meeting of Particle
Accelerator Society of Japan, Nagaoka, Japan, Aug. 7-10,
2018, WEP082.

T. Miura et al., “SuperKEKB A5 =) J& 5 FEHE(E 5 H
BFEAE”, Proceedings of the 15th Annual Meeting of Particle
Accelerator Society of Japan, Nagaoka, Japan, Aug. 7-10,
2018, pp. 1136-1139.
http://www.mrf.fi/index.php/vme-products
http://esysinfo00.kek.jp/SiTCP/

H. Sugimura et al., “SuperKEKB (23317 % RF (i FHZ %
AW/ Tyt 7 3 a3, Proceedings of the 17th
Annual Meeting of Particle Accelerator Society of Japan,
Sep. 2-4, WEOT10.



	1. はじめに
	2. マスター信号間位相フィードバック
	3. 入射位相制御用MO移相器
	4. SECT35用Sバンド移相器
	5. まとめ

