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Abstract

Transverse and longitudinal Bunch-by-Bunch Feedback (BBF) has been designed to suppress beam instabilities at the
SPring-8-1I storage ring and to ensure stable operation at a stored current of 200 mA. Based on a quantitative evaluation
of the beam coupling impedances, the growth rates of transverse and longitudinal coupled bunch instabilities were
estimated and the performances required for the BBF system to counteract these instabilities were determined. We report
on the design of the BBF kickers and signal pickups to meet these requirements, while also leveraging knowledge gained

from the beam tests at the existing SPring-8 storage ring.
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Figure 1: Configuration of transverse BBF system.
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Figure 2: (a) Example of the vertical grow-damp
measurement, (b) Evaluated damping rates depending
on the DAC gain.
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Figure 3: Electric fields of the vertical (left) and
horizontal (right) differential modes.
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Figure 4: 4 cm-long shorted strip-line pickup.
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Figure 5: Simulated beam signal, assuming bunch charge
of 2.4 nC and bunch length of 14 ps (1c).
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Figure 6: Configuration of the beam diagnostic and
feedback instruments at the straight section in 4 cell.
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Figure 7: Complex counter kick using two kickers.

4. WMAMBENFIAIREMN

HEST RO /3 F AL ENE(LCBI)IE, RF %2
IO FmEKE—F (HOM) (2> THIE R ISH, 20N,
FF1Z 900 MHz {132/ ET 5D TMO11 E—R A3 22K
Thb, BIIED SPring-8 TliX, LCBI ORfEAY 100 mA
PL B THDT-0OES7 7 BBF IZAETH D73, SPring-8-11

- 60 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

TI% 200 mA TRZEVEDOBEZAEZ 5 A REVEN B D,
LCBI OflR#1/1, 513, HOM AL B =X AR —2
THERDARILD, B — DE RS D AP e — BT
HIED =205 5

1 aclbfreufHOMRsh HOM

E = (4E0)fs (6)

T#IND, SPring-8-11 DGA | EHEIHEN T-a, =
4124 x 1075, TMO11 E—R DO — 7 J&F1E 5 fyom ~
900 MHz, V‘/ﬁum‘/ﬂ@b% # 45 f, = 703.4 Hz,
TMO11 E—RDT Y MUE—H ARy oy < 1 MQ
THHOT, R(ONPOEERERETDE, 1/1,, <
1/11 (ms™H) &7l RN 31 /Ty 013, TR
Krfflty = 13.5 msDBSHBERIZ LD RED B L,

=——= ™

Tgerr TLg Ts

kﬁfé@f\ 1/Tg,eff
fiE /710 BBF CMBLZRRE /Ty gyl 2 FEFEED
BWEFF-EHLEL T 130 ms! HHIUT 3 THD,

5. #tAF BBF OKET

5.1 FestEak
€77 171 BBF(LBBF)DR#aA&RLIT, Fig. 1 (TR L7244
J516) BBF EHEARMIIIRICID R E R CTH D03, 4 cm A

Ny T FA4 87T w7 TiE, B —ALE AL TIERL,

E— AN AR L, 5.2 TR ~BHET Mm%y b
—Z= AW T, B U AN B L =L —%
v %52 %, W ER X, Fig. 8 [ORT 8912, B —
DEF DB ARI NI B N TE— 2 Ex2 525
2 GHz £7%, 7a b= REIEIZT, 4 WL YT
T OFUEFHS 2 GHz FRil, (AT 7 FORR HZATU,
15 B AL FE[E] B (RFSoC)IC LV E — A AR IR B & 4T H

FTZRNX =XV IEFTEAER., XU —T 7 THEEL .

HETT 18176 A1 — 2 B 3%,

61078

5108

41078 2 GHz

l
|
col NN\

FIVAAVERY IR
0 \

0 2 4 6 8 10 12 14
f(GHz)

Portl signal spectrum (a.u.)

Figure 8: Frequency spectrum of a beam signal from the
4-cm stripline pickup.
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Figure 9: X-Z and Y-Z cross sectional views of one cell
of the LBBF kicker.
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Figure 10: High power input pulse of 90 W per port.
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Figure 11: Electric field in a longitudinal kicker cell on
the input power feed of 180 W.
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Figure 12: Measured longitudinal damping rate
depending on the DAC digital gain, using the existing
longitudinal kicker with the similar structure and the
current SPring-8 storage ring.

6. F&H

SPring-8-11 Tid, &4 200 mA CTOZLE EELA
FHT D20, B — LARLEPEIIHIAEE (BBF) (344070
ThD, BT W. M7 B ORE G F RNEERED R
FrEAVE —F AT MOEROICHE L, 2hbH0
R TEMEANE T D720 12057 BBF OMfEE fRLEEH
o772, Bl SPring-8 THffi L 7=t — LF B CRLIZ A
RBiE/NL, LEVEREZ L CE M7 ), MiEST o
BBF ¥y 1—RKWMEFE YT v 7 aiki Uiz, Zibid
SRIER, BUEIZADTE CThD, Fio., [RIEE S (71
YRR RFSoC, N7 T N5 OFEMEER DI
[FIRFEET T THED TUNVD,

P

[1] H. Tanaka er al, “Green upgrading of SPring-8 to produce
stable, ultrabrilliant hard X-ray beams”, ]. Synchrotron Rad.
(2024), 31, Part 6, p.1420-1437.

[2] K. Fukami et al, “SPring-8-11 &gV ViAo AT L7,
Proceedings of PAS]2025, FRO605, Tokyo, Japan, August
6-8, 2025, this meeting.

[3] K. Tamura et al, “SPring-8-11 FHZ2L AT AFXFHDOBLIR”,
Proceedings of PAS]2024, THP075, Yamagata, Japan, July
31-August 3, 2024.

[4] T. Tomai et al, “SPring-8-TT (Z [\ F 7= MR ZE TR B k& —R
& O R 2 E MO M7, Proceedings of PASJ2025,
WEOQO?703, Tokyo, Japan, August 6-8, 2025, this meeting.

[5] R. Nagaoka er al, “Collective effects in a diffraction-
limited storage ring”, J. Synchrotron Rad. (2014), 21, Part
5, p.937-960.

[6] M. Masaki et al., “Development of a highly efficient energy
kicker for longitudinal bunch-by-bunch feedback”,
Proceedings of IBIC2013, TUPCI18, Oxford, UK, September
16-19, 2013.

-62 -



