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Abstract

For SuperKEKB, new low level RF (LLRF) control systems has ben developed by using recent digital technique, and
they worked successfully in the first beam commissioning (Phase-1) of SuperKEKB, which was accomplished in 2016
as reported in the previous annual meeting. SuperKEKB, which is an upgrade project of KEKB, consists of two storage
rings of 4-Gev positron and 7-Gev electron for asymmetry colliding. Damping ring (DR) was newly constructed for
positron beam injection, in order to make significantly emittance smaller for SuperKEKB. The beam commissioning of
DR will be conducted in 2017 for the Phase-2 commissioning. Phase-2 is scheduled in the last quarter of JEY2017.

DR has an RF station, and two cavities (or three cavities in future) are driven by a klystron. LLRF control system for
DR (DR-LLRF) was also developed and installed. RF frequency of DR operation is common with the main storage rings
(MR) of SuperKEKB, and the hardware of DR-LLRF is consistent with that of MR, except, the vector sum control of two
or three cavities is needed. The good performance of DR-LLRF was demonstrated in test operation, and RF conditioning
of the pair of two cavities was successfully completed in June 2017. This paper reports the detail of the performance
results of DR-LLRF, and also the other some relevant issues in LLRF controls for DR, including the master oscillator
system (synchronization with the injection linac), are introduced.
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Table 2: Cavity Parameters for DR
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Figure 1: RF system for DR.
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Figure 2: Block diagram for DR-cavity control.
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Figure 3: DR-cavity voltage (V.) stability at 4-kW cavity
input (¥, ~ 0.13 MV/cav) with vector-sum FB control. The
stability (pk-pk) of amplitude and phase is 0.1% and 0.05
deg., respectively.
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Figure 4: Klystron output signal (amplitude and phase)
without FB control (upper side) and with cavity (V. loop)
FB control (lower side).
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Figure 6: Chart of DR-MO phase (blue dashed line) with
respect to MR-MO phase. Phase of transferred (round-trip)
signal to DR for the RF reference is also plotted together
(red solid line). In this measurement, phase stabilizing
(VODL) control was not used.

4.4 RF BEHEESOMFE /AKX

DR ] RF 2HE(E 5 DALAH /A X% E LTk e % Fig.
712”9, 2L CCR 75 DR (DR-LLRF il ffls 2T 2)
~IAREENT-AE BT, DR OFIH=ETRIELT-, 20D
FEE RMS Vv X — (F78vk 1HzH 6 10MHz DFE4Y)
1% 260fs Tdh-7-, MR @ RF EHEE B (ki) LIEE
[FCCHEMEZ 28, 10Hz 47 By MNEDT/AZX0EE % T
WHDMNRHND, 2L DR EBIEICIIT DB 5T (B ()

- 1008 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

TEEL) IERLTWDERE DD, iz, JTDE SR
(Agilent E663B) DFfMELVEL e D ER AN 2005
ZEMG o TS, £ 61R1%E (E/O, O/E) 12KV /A X
a7 NETELRD (-140dBED TABARWY) , £/, 4+
HHEYE 10MHz Z1ED 51 pEMNER A7 Zyh
100Hz 75 10kHz D FRFHENIEL 72D (VA XNEE 2. %5) Z&
B TNS, WPENICEX, EH BidEo7-< B
<HIZEOHELS 2D,

Figure 7: Phase noise measurement result of RF reference
signal, which is received at the DR control room for DR-
LLRF. RMS jitter of integral from 1-Hz to 10-MHz offset
frequencies is about 260 fs.
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