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Fig. 2 Schematic view of the beam injection system of the SPring-8 storage ring.
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Fig. 3 Calculated bump leakage variation as a function of the ratio of two sextupole strengths within the bump orbit.
Here, the strengths of the bump magnets are adjusted to close the bump orbit at its peak amplitude in considera-
tion of sextupole nonlinearity. The pulse width of 3 usec was used in the calculation.
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Fig. 4 Similarity improvement of four bump-field waveforms be-
fore and after the improvement. Figures 4 (a) and 4 (b) show
the magnified rising parts of the pulses before and after the
improvement, respectively. Figures 4(c) and 4(d) show the
magnified falling parts of the pulses before and after the im-
provement, respectively.

TEMAPNV TRICHFELEWEETH, 4 5OMEH
ERELICHPE T e, ANV THEEREAL S, &
B —LAZREIS® ST LIk %, &I, 4 5D0EWA
DERE e EGDOR- L e OIRD, BIRPORILE
DEWADA V=XV AR r —T VA EDTLE
EBRF LIS S KO AFT - 7oe ARV TEBEA DR
LRI TR RE7 v v 7 IV /R A — AMLIEEZ X
(SPBPM) # M\, BEEVY — LDOREIRIEZ T+ 5
ET, BNV T RBBAOWTE i i L 7o, 58, &
WA —F L TV AIZ b 63, YA VOB
THBEICAVDPEL S T BRI N/, 2N
AR, NV TEBAD D — 7 BB R B
F#it (BEx01mm) ##Wz 5 A7V LV AROWHK Tl
BROSFEL, WHEVOREM Y, FICHEEORKRE T

L TWBZ EBgroT, Z22T, MEROFELRIZ
LEOBREERLICEEN S A~y b Y — MR OM
BEBEE LAV TEBEALE 4 BHFL, BREY
P, Iy 7 aAf I)VERCICES IO W
TR A F L /2o CORR, Fig. 4133851, #A
LRI N, 4 BOBEBA DOBEEBIY O FHUE 254 B
WFEINI, T, WAL ONE PTL, 4 /50E
WA DI Z A 2 v 7 OFEE LT /e % AV TT - 72,
ZITh, MAERUERAMZICIE, SPBPM THIEL 7/
ERU—LOERE T — 2 PHAVHNT,

@ AHNVTEBAOMESEFHED @ AHKOER
U — ADBERINC, ANV TEYEAADRBIEY & O
WHBIR R BN/, BERE LT, KFERHADOAS S Tl
ERNOEEHNNOBEZOEEHE 2 DN/, TN,
ABN TR D — LT W % [EldRh & L CEE T
mHEL CHEL C L ThlERI S5, SPBPM Citlllsh
TERE—LAOEBERE T — X AT, EOAHNVT
HBGADRBIEGEZE T, WEMESD > &L FEAICHT
ELPET 4 v T4 VITILEDRDIZ, o EbELWVE
Pl SN/ 2 BOAHHNVTERAICKH L, BELRIE
I 5 Sl NME = A L 7R R, ASBOEE L — AR
IS TR L, E/EE—L20BERE D/ T
BIY & ORISR HEBA R 6N in < 7o 7o,

2.2.2 AHOERE — LIREIDHIES

Lo, EEEOMIERRA AW TERE — AR
LT Al EaEL TR, MEEPKEL, TR
DOBIRICREER D - oo 2.2.1. THRNTE 72 kD ICER
v — AOREY ERPNFI TR A2 UK L T T W R IRED & (K
L, DESFHIERSOMRI Z5D/ckER, MIERRKG &%
DOBRBBOFE AT T EBBEMN L7070, £, AHKE
DERBY — AOBREBIRE % SPBPM CTREANICHAIL, XK
F, BMEREEZNZNAERR HIETE HAMEMEDE
Ca{To7ce KIT, TONMEIZY T Iy 7F £/ /3—LK
S, MEEIREY L O SR A IE B A AR E L o, fHIER
/8% —id, SPBPM THEON/IRE)T — X & &G
Bl 7o, EEWEEREEE CHR L MEER NN — %
IR T v T CTHE L, E— AASHCEIIL TR, FEE
INZEFN1BOWMEBERAICHEE T 5ER/RY — ARE 7
4 —F 7 xT—FIEY AT LTHHEL /-,

2.3 AFHE—LBXROERI

A —LBKRIE, X"—xtoviRE 7B EBRY
REIDRE S L7, FEWICHEMZIFARCEL 5, T
W% )T U= g VK TRDICEERS 5 2D IS
{ SPring-8 ERE YV V7 OEME ) v 7 B % 7ok
B I 2 V—Y g VORE, U—Lsn2REIELE
RERIY, AHE—ADOKELKFY —LIRE S ERY

HETSE March 2005 Vol.18 No.2 @ 61



TOENTEART 4 VT 1 THDHTENGDoT-28),

2.3.1 AHE—LDKEIIvV I ADER

SPring-8 D7 — 22—y vrBa BV, BEFaAR
Mz Hlcda VR PICEET SN, T3 v XV A13230
nmerad (B V7 OF406%5) K&V, TOH, A
Y —LADOKETA XL, AFHETle P1L.7TmmBEDK
X3 e B, TOE—LY A XX, AHYE—LDOELIRE
RiE4dmm (CNFARHANVTHREOZ SOFES, 5
EABY —LEHLE TOERE, AHY—LY A X TRE
%) 1THAN, EETEEVWKESITHS, BIL, AfLE—
LDKFSA X/ NS FTHT EPTEND, AFE—A
DOKFVC— LIRS ZIHT L ENTEL, TDD, ¥
vorurbrayhrbERY VT ANOY — AREERIC, KFE
N—% B VARBOMAAMEANIOE R L 2 5DV — A
BRI Z) v P bR EIN LT A—F Y AT A RiE
L7722, TNERWS &, AU —ADK P FZERE % 4
AVICYIOR A LR TE S, E—LADOFLIZEVEZH
FTYOHE-> TV &, ZNIHENT Y A =XV AT A%
T 5 AHY — LOBMMEHBAD T 5, Hlz2iE, KL
HZERO 28T 1lo OPLEFHRL, T—IVATOER LN
72E, vvrzaravERE SN —AD44% 5
DVA—X VAT L@@, U/ I ANEEINL, Abt
V—ADILTI v R VAR IOEE, EHWITH LIS
{725h, THIC, AHETHLELL2D lo T TAHE—LA
YT A LRI S S T LM TE, AFE—ADRK
IREMRIE 72 Tl  HORBOIRE S 2 mm £, 15
BT BT EMRATRERIC TR - 72,

2.3.2 E&HEOIOART 14T 1 DIER

LY VIR EESFIEREA RN S HEE S, *
O NTEEF v v TPV — ASK UIEEE R TR &7
A V=R A kG 25, SO0, BAKEREGED
BN, BERF v v I &k D REEM A < ik S
N5 E DI 572, 20044 DK} 8T, 2 —Y — RO
7T VT4 (&, &) X, TORBEERES VXY
BERIC L 0MHS 5720, (&=+8,&=+8) L AEkfE
THEE SN TV, FHARBFEOREREF v v 7AR/IF v v
TETHO, 1Y —#HETHWALAETDOT7 1 U7
A=V TREILEENPTZH LD, FPGA%Z H Wi
Bunch-by-Bunch 7 + — F/Nw 7 ¥ 25 A (BBF) 73Bd
FE N30, BBF OEAIC LY, 12— —HEiEZko 70
T4 VT4l (&=+8,8=+8) D (&=+2,&=+
2) E1/4F TR 5 T EPATREIC 7n 5 72,

Y A=W TAHE—LADKFELI v XV A%K
WL, ASE—LRBZME 5 &, WTICBBF 7
4= RNy 7B ER7a=T 4 VT 4 @i A G Y
52 ET, AE—LB ADEE AN bNz, K7 Bax T
4T a4 (E=+2,8=+2) OEMET, aY A—RRAY

62 © &Y March 2005 Vol.18 No.2

: N : ————
; Chromaticity: (§y, §,) = (+2, +2)
95 B
o ° 1
g 85_— ¥ ] |
. ¥ Gap Fully Opened
& g0 M g ﬂp lly Op n
=z I
H | -
E 75 :
70 | ¥ i
65 | ¥ Gap Fully Closed
60 ' A ¢
0 1 2 3 4 5 6

Slit Half Width by Unit of 1o of Beam Size

Fig. 5 Dependence of injection efficiency on a half width of a pair
of horizontal slits. The unit of the horizontal axis is 1¢ of a
horizontal beam size at the slit.
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Fig. 4 Transmission image of test-pattern obtained with scanning
x-ray microscope. Above: measured Oct. 02 before the im-
provement, below: Jun. 04 after the improvement.
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Abstract Since May 2004, top-up operation has been started at SPring-8. This operation is nearly ideal
compared with the conventional operation of a synchrotron radiation (SR) source. Here, ideal operation for SR
users is defined as the operation where brilliant and stable SR is supplied with fixed intensity and a required
time-structure. It is just what all SR users desire. In the SPring-8 storage ring, 10~3 is routinely obtained for
constancy of the stored current by the top-up operation. The current constancy and high stability of electron
and photon beams assure constant intensity of the probe on an experimental sample. This means that normali-
zation of the probe intensity is unnecessary. A stored beam oscillation at the beam injection, which was
predicted to be a most serious problem, has successfully being suppressed to the low level that never perturbs
any imaging experiments. Furthermore, impurity of a single bunch is constantly kept in a level of 10~2 for one-
week operation. High injection efficiency, which is critical to prevent the radiation damage of permanent mag-
nets of insertion devices (IDs) and to reduce the dose of leakage radiation, is also routinely obtained by cutting
the tails of the injection beam in a horizontal phase space. Under the condition where the gaps of various in-
vacuum IDs are closed down to the minimum, the injection efficiency is still kept in ~90%. In this paper, we
describe how the elaborated top-up operation was attained at SPring-8, what is the next step towards the per-
fect operation of a SR source, how effective this top-up operation is for precise experiments, and also a pos-
sibility of new experimental frontiers by the operation as well as the present status of the top-up operation at
SPring-8.
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