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Abstract

In the injector LINAC, various components were upgraded for SuperKEKB. The phase of LINAC master oscillator
(MO) signal should be shifted smoothly depending on the injection mode for each ring (HER/LER) at the repetition rate
of 50 Hz. However, the laser system for the photocathode RF gun cannot accept such a fast phase change. In order to
satisfy the requirement from laser system and injection phase adjustment, new LINAC-MO phase shifter was developed
and installed. This paper reports about the LINAC-MO phase shifter.
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Figure 1: Layout of RF reference signal distribution system.
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Table 1: Specification of Phase Shifter

Phase Range -450.00 deg ~ + 450.00 deg
Resolution 0.01 deg

Speed 1 deg/ms ~ 1000 deg/ms
Linearity <0.1 deg

Mode High: LER / Low: HER
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Figure 2: Block diagram of MO phase shifter.

Figure 3: Photo of MO phase shifter.
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Figure 4: Single sideband phase noise of MO phase
shifter input/output signals.
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Figure 5: Confirmation of phase shift speed.
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Figure 6: Diagram of sampling clock generation.
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Figure 7: Phase data of PS2 output signal.

5. F&

SuperKEKB D72b D AFZROT 7 7L —RITHED,
1 SR FE (S 5 DA B SR D A S, #iTo7e MO
EERABHENEASNT, V7 DOANKAFEICE
bbb, TE—RNEICAREROILHER ZOMAHEE
EITDHUNENHHN, L —H = AT Lh~EDHLYEE =
E RO ERN RSN | L — P — (] ~%D(E
72171 HER JHONFIIZEE L, 292D 1Q EV =
L—2%& A, L—3— & LINAC S Fa 88 L ChE
Lo 22T U ~DTORENANDZE > THHE
BIMES ARSI, IR IS EN A TN 72 iR Gt EL
oo BHIBRICEAMAE VAXDOEIIZIZTEAE L,
SuperKEKB > Phase2[8]DHIM DiEH Tk, 77 At
7R R EICENMEL T, WIS VTR « LA D =4 —
RULETHY, F RN FTREL /2> TWD,

—J5 . LINAC-MO & MR-MO D RIDOFRHEFEDS B
72T deg FEEZLTHZENERSNTEY ., AS
RTCHHMNAE=F — AT LDE A EBIELTZ[9],
A% E CRONTARIFI O T E, ZOBFEERD
BRENAZE LT HZETHIIET A EZMFTL TWD,



SE X

(1]

(2]
(3]

K. Furukawa et al., “Ejuvenation of 7-GeV SuperKEKB
Injector LINAC”, Proceedings of the IPAC18, Vancouver,
BC, Canada, Apr. 29 — May 4, 2018, MOPMF073.

R. Zhang et al., “SuperKEKB phase II T RF 5
Yb/Nd /A7 VR —3—3 25 17, in these proceedings.
T. Matsumoto et al., “Low-Level RF System for the
SuperKEKB Injector LINAC”, Proceedings of the IPAC18,
Vancouver, BC, Canada, Apr. 29 — May 4, 2018,
WEPAKO17.

F. Miyahara et al., “KEK &1 - E - AF2RF A7
A7 L7, in these proceedings.

T. Kobayashi et al., “SuperKEKB % > > 7V 7128155
LLRF | ffl3 A7 &>, Proceedings of the 14th Annual
Meeting of Particle Accelerator Society of Japan, Sapporo,
Japan, Aug. 1-3, 2017, WEP063.

T. Matsumoto et al., “EE 7V 7 kT E H =
RF 15%5¢ LO {8 5O FEIKRFHIE”, Proceedings of the 14th
Annual Meeting of Particle Accelerator Society of Japan,
Sapporo, Japan, Aug. 1-3, 2017, TUP063.

Z. Geng et al,“Evaluation of Fast ADCs for Direct Sampling
RF Field Detection for the European XFEL and ILC",
Proceedings of the LINACO8, Victoria, BC, Canada, 2008,
THP102.

Y. Seimiya et al., “KEK & T [5&E T AL &3O B, in
these proceedings.

N. Liu et al, “# AL 7 Y7V 7 ke v
SuperKEKB AR gaEU 7 ONLAHZEE =4 —", in these
proceedings.



