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Abstract

A longitudinal bunch-by-bunch feedback system (LBBF) has been developed at SPring-8. At the SPring-8 storage
ring on the test operation of 6 GeV, the longitudinal coupled bunch instability was successfully suppressed using the
developed feedback system, when the instability-induced synchrotron oscillation has small amplitude less than 1 ps. To
evaluate the performance of the feedback system, the longitudinal damping rates with the LBBF were measured while
changing the feedback signal gain. Furthermore, the instability growth rates were also measured at some RF

acceleration voltage.
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Figure 1: Longitudinal bunch-by-bunch feedback system at the SPring-8 storage ring.
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Figure 2: (a) Gain and (b) kick phase responses of the 50-
tap FIR filter with input data rate every 4-turns.

3. MEAR T4 — RNy O ER
3.1 KRB

SPring-8 #fH U v 7 CRERIZHEH MFEE N F A
LEMEFRESE, TN EMHT 2884 50 L7,
ABROBRITIL, B — AT R/LX¥ —% SPring-8-11 T/A
ELTWD 6GeV & L7z, BLRD SPring-8 #FfHY >
7 TCIE, 6GeV BT DHEF AfE A/ v T R EM
OEFEEFRBME . RE MEHEL 10 MV O & X |
) 80mA Tholo, ERALEMD Y — AL, RF
Z2IAIC R &N D EIRE— RHOM) OHNO TMO11
E—F (~ 900 MHz) Th D, LEEILE 9mA &
U TR L 7=MES A AR L EMED B — AREI AT |
L DH % Figure 31279, ZD& &, RFEEZLF<
THERREWEDPIMH SN TLESTZDOT, REE

PEAFEAE LT 105MV BLTFICRE L TEM Lz, =
DOFITIX, RE BE 9252MV O L X (@8l Sz
v v ke CREBOIRED 8.7ps, 10.156MV D & &
IZI1X 0.11ps THHo7=, T b 2i# Y OIRRET LBBF
Zon WW—7%F) I2L7=E 2 A, 0.11ps D/NMREIE
OIRFETITIEB O ' — 7 BN L TR EME DS FH
SINDZ LR TE (Figure 3 H#8) . LrL
NG, 8.7ps OKRIEMEIZ® L CTiL, LBBF % on (Z
LTHIf CEedole, 77206, REEMNK
RigICE CTHlE LT LE-7H4A. BBF LHE[EHKO
TIUENT A E EFTH DAC Wi fafoLTL
Fo720, ERELTxF v I ANRMEZT. AT
DI CTE VIR E 72 B Z Mooz, Z AR
WEFHTDITIE,. v I —BEEE KBTI 57
T DOHEBRROX v JE S DRIENR L ST 5
EX o 7 NEHEBRT DL LRPVETHD, ZNHO0
WRIIASHOME LT 5N, —F T, RF EBEEZR
LEMENFEAE L2 105MV LU EF T EIFIREET,
F® LBBF % on (L CEIFIE, £DO#% RF EEA
9.252MV & HWMEENLL T £ TR THRLEMEDN
FAELRNWZ EDERINL TV,

-20

[—LBBF on @RF10.156 MV
I T ~8.7ps
40 | —LBBF off @RF9.252 MV s |

n*f n

rey

Magnitude (dBm)
8

-100 [

f-f -1873%f (kHz)
RF rev

Figure 3: Observed frequency spectra of beam oscillations
excited due to longitudinal coupled bunch instability. Red
and green lines show the spectra without LBBF on the RF
voltages of 10.156 MV and 9.252 MV, respectively. Blue
line shows the spectrum on the RF voltage of 10.156 MV
when the instability was suppressed using the LBBF.
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Figure 4: Longitudinal beam oscillation damping
observed after switching LBBF on at time = 0.
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Figure 5: Digital gain dependence of the longitudinal
damping rates. For the gain larger than 32, the damping
rates deviate from a linear line due to saturation of the
DAC output.
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Figure 6: Longitudinal instability growth observed at
some RF voltages.
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