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Abstract

In the SPring-8 storage ring, when the injection bump orbit is not closed perfectly at the beam injection, the
horizontal stored beam oscillation of the amplitude more than 0.5 mm (r.m.s.) is excited. Now, the averaged oscillation
amplitude has successfully been suppressed to the level of less than 0.15 mm (r.m.s.) by applying a counter kick to the
residual oscillation with a pulse width of 500 ns. To confirm the suppression effect, we observed the turn-by-turn
photon beam profile at the diagnostics beamline with the insertion device. The light axis oscillation was significantly
suppressed down to less than 4 urad from more than 30urad by applying a counter kick at 3rd turn after injection.
Without the kicker correction, it took about 80 turns to reduce the oscillation, which was determined by the damping
time with the bunch by bunch feedback system. In the SPring-8 user operation, in addition to the effect of providing
stable photon beam, we succeeded in not only shortening the effective damping time but also filling a single high

current bunch up to 5 mA to any bucket address.

1. FL®HIC

SPring-8 |Z451F %5 Top-Up i##s!IE 2004 4 4 A
BANRBMEINTZ, ZHE, E—ATZI v XU AD
T ORER, ¥ U=y 7 RN LD EHE 72
= AFMNEL DI EEREMT D TH D,
SPring-8 Tlx. MV 7 ~D bt — A AHITIT
16.5m ASFEMICELE (Figure 1) L7230 78R
4Bl FEE—LF2 AR E— AEICH
BHNCTHEEFHL TWDEN, O THE
MDIEMEIZEA U TV ngEE, EME— A ~DKERE
BNFERINDZ L LD,

Figure 1: Bump magnet arrangement.
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Figure 2: The field shapes of four bump magnets and
conceptual shapes of horizontal oscillation excited by
each field non-similarity.

ZORBIRECL Y KFEE— A A XTI AHR
PRUVRBEICHARTIE LT 1L % (14um) HEINT5
Ty HEHEEORENX, N TEEOND
ERVESOREEIZLDAL B AL JIRET
30prad LI EICET D, & 51T, SmA UL EDOKERKY
VNN TFE 1B BN TF A e F T
HNATY K7 4 ) 77— RIZBWT, EEIE
LD E— L RNLEMEDOFHEIZLY Top-Up #iA
TOZEEBEREOMRELZEEL < SETWVWD,

3. BEADUVA—FYIMHIE

FREBIEF A EBESE 51205, 4 BN TEMA
HRIE O Z @D 2 LERH D, L LR
5. 7OV ANEZEREY > 7 E AR 4.7us @ 2 JELL
WORRIZMIZ T, FFREIZ T 10ns LA FOREE T
R Z @D 5 Z L IR TH D=0, IRIEORKE
WERBIRE 2 AR OB E D 7 v X —F% 72T
H45 HIEORMN ARG Lz, BRBIEHNTHHT
HB7:51X, EBHEBe s o AFHIZTASF N H—
CRIL Y o —F vy s 2S5z, BOIESEY
EFEHNCIE T2 2 ENARETH D, o, v v
By = ENEESNTWD N, Rk E 7
FEETHT L E—H A7 2T IE KE
WENTF 2 — D 40.15 THHZ b 7 X —2 L
WO R Ee B CREBIREN 2435 Z LN AlEECTH
%, BYIRMEL LN, MBI X —F 7T
FRA EBE D f13 3L A1 800ns (ZC 30urad LA T
H 5,

DD, BT F—F v I OEFOEZDITITE
MOV ABROBBERLETH Y | EIRBHFE DK
REMIH A X — LD CTH S, SPring-8 HREY > 7
IXBEIZ 90%LL E DB CREEREN B — AT A ICEL
EINTED, v I —HAICHRRE T 5 PR
FEiX 03m LR TH D, Z OZEMARISM: ¢ mdk
FEEMEMEM Y A2 RETH7-0D121F. T b—
BIFRB BB L LT 1 B 2hRE2mO 5K B B
BERRKRTHOXFy I—FAREDOH 5T 0
A CHLRBECELIHBEEZFETHZ L, 2. XiEH
HEZ @D 5 DERO/NIEREEZ®ED D Z &, 3.
BIRO/NAULZLZH L% v 7 —ER%E X v — Tt
TRIA 7 L & SRR et ) 2 3284
L Ubo3sngFond,

4. ERF¥FYID—IRTL

mIEVERE & M 1A BB T LB RINIcEmE
X v W — AT L% Figure 3 (T3, NEEESIHNER
NIZIFA v H 72 AT 510, E7I v
F o N—% | X — DOWBERE 025m D2 K a1 L
TETFICEBAAALTES v H—a At 08m DU —
R KD ZRZENO a4 VICER LTI/ SLA RS
A TER 2 BERETDH, TOVATAFRFIZELY
wEIRAMIL 1.0pH F TEFEAHR TS, BT Iy
7 F = A —HENRE TR E RSO 720 5um &
® Ti-Mo Ta—7 4 7% LTW5, MR
ST, RS A RE T 72, BT A T EIEA~D
EEEINA &R ED, BB~ Y W — &Rk 5 ~ Y
H—=V AT A, RI7A4 7TEREHETDH1E=>
FaRELTWD,

llOSllmI

0.050m N
Coil 0.25m

Y-dir S.C.

CT probe

1
1 === ===~ Insulation and control unf};::\\\%;

‘Oscilloscoap4 Trigger l‘iming .\yslcm‘

XHdin S.C.

Maintenance tunnel

Figure 3: A schematic view of fast kicker system.
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Figure 5: Counter kick systems installed in SPring-8.
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Figure 6: Horizontal oscillation suppression. The
arrows in the figure indicate the counter kick timings
of primary and secondary kicker at 2" turn and 3™ turn
respectively.
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Figure 7: Vertical oscillation suppression.
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Figure 8: The horizontal oscillation suppression

observed by BBF monitor.
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Figure 10: An example of beam profile observed by
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Figure 11: Horizontal light axis oscillation acquired by
the TTPM. The two dashed lines indicate +4urad
level.
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oscillation structures as a function of TTPM gate
window timing.

7. FEWH

EHAIES v 1 — 3 AT AL E LT HOR
KORUETZT Tl < . AFRHIZHE S D KREWN
VFT 4 ) I BT S E— AR EEDOIIHICE
S EE A2 > T\ 5, SPBPM. BBF., TTPM (2
X o THEMN SN IREHNHI ORBERIT—-HE L TEB D,

PASJ2014-MOOM10

AR E S > T — D3RO BFIZ T 90% LA o> 4l
RLhoTWah, ¥7-. 74— K74 U —FKRxF—
DIZE D AHLE 3 ¥—BIZ L TR Z 910K
WAKHEE TERBELTWD, Zik, M= —
P—lZ&oT, AV v FBH Y, FFRUITE HITIK
T v AL SRR E) S B — A Y 1Tk L
THXTHICHEEFE IC R 2GR IR E R EHERT-T 2
Lz b,

TA4—RT7 T —=FAFXF—AIZL-T, ¥—F v
FACEIEBI RN, IEEAE . IR —ETH D
ZLEMHHRTH DM, K30 7 O 72 By iR
BEAS 20ns 7 BT AET T, IREVEIR L IR E
DEE L, KEEND LT LEY Z R gho
oo THUE. RNUTMESY A X T OEREIR &
B4 2 B K AH), FHENCEILILOTHDLIN, 4
%, 74— R7xTU— RRAF— AL D0 E0% =
OEMa—V —EIRYMICRB T DHEFF 2 BT 05
N5,

SE Xk

[1] H. Tanaka, et al., proc. of EPAC'04, Lucerne, Switzerland,
(2004), p222.

[2] M. Takao, et al., proc. of APAC'04, Gyeongju, Korea,
(2004), p49.

[3] T. Ohshima, et al., proc. of EPAC'04, Lucerne, Switzerland,
(2004), p414.

[4] C. Mitsuda, et al., proc. of IPAC'10, Kyoto, Japan, (2010),
p2252.

[5] C. Mitsuda, et al., proc. of IPAC'13, Shanghai, China, (2013),
p666.

[6] T. Nakamura et al., proc. of DIPAC 2005, Lyon, France,
(2005), p304.

[7] M. Masaki et al., proc. of IBIC 2012, Tsukuba, Japan, (2012),
p492.

-291 -



