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Abstract 5/17-6/15 Period of beam self-clearing on vacuum components
(lifetime 14~15 hrs at ~18 mA)
Two-year operationexperiences othe SPring-8storage 6/16-18  Periodical inspection of storage ring by the STA

ring are presented. The commissioning of the storage ring7/3 License by the STA for storage ring operation
was successfully completed, with trechievement of 713 Start of test experiments at two beamlines
performance far beyond the target specifications. Gésen 10/10 Start of user service mode

lifetime is about 60 hours at 100mA in the mutinch 1998

mode. The 7 nitad of the emittanceneasuredfor the 4/21 License by the STA for an increase
horizontal plane is close to the theoretical value. From the of stored current up to 100 mA
beginning of the operation, vertical emittancextremely 5/13 Stored current up to 100 mA

small, aboutlOpmirad and the coupling is abou®.2%. 9/16-18  Change of the operation point
Furthermore, theproceduredor decreasingthe coupling to reduce a vertical emittance

have been tested. Purity in the few’I@nge isroutinely
achieved in the singland severalbunch operation ofiser 1 the Science and Technology Agency
service mode. We achieved a gamit stability atsource
points, about 5and 1 micron in an r.m.s.value 2 OPERATION
respectively for horizontaandvertical planes. Thdeam 2.1 Injection efficiency
performance of the SPring-8 storage ring is presented. We tried to findthe bestparameterset of septum and
bump magnet strengths to make injectiefficiency as
1 INTRODUCTION high as possible. The auxiliary DC bump was made in the

Beam commissioning of the storage ring watarted injection part ifnecessary toeduce acoherent amplitude.
since March 13th and the first stage of it was successfullt present, the efficiency of 80-90% has been achieved.
completed by accumulating the electron beams of about
20 mA one month later. Thiguick tuning was mainly 2.2 QOperation time
due tothe high completion ohardware.Especially, the The storage ring ioperated onthree weeksbasis (1
precision of magnet alignment was so high that ngycle), with 38x8 hour shifts for userservice mode,
steering magnet wassed tostore the first beam in the another 8 hour shifts for machine studieandabout 48
ring [1]. The major milestones up to nawelisted Table  hours for machine tuning and for beamline tuning.
1. In 1998, a total operation time of the storage ring is

4190 hours, and 2624 hours (62.6%) has tsdikered to
Table 1 : Progress of the SPring-8 Storage Ring  the usersduring the year 1998. Thedown time is 110

hours, 2.6% of the total operation time. Timeost

Date Milestones significant incident in 1998 was an user time interruption
of 15 hours when thbreakdown ofthe power supply of
1997 the sextupole magnetsppenedDuring the last stage of
3/13 Start of SSBT tuning 1998, user time was often disturbed when an action of the
3/13 Start of storage ring beam commissioning interlock system of the magneind photon-absorber
3/14 Completion of first turn occurred due to a drop of flow rate of the cooling water.
3/25 Capture of electron beams in RF buckets Typical operation is shown in Fig. fyhen thebeam
3/26 First observation of photon beams delivered 232 hours without a beam loss.
from a bending magnet
4/17 Stored current of 19.6 mA 2.3 Fi||ing modes
(lifetime ~3 hrs with ID gap fully opened)
5/14 Start of beamline commissioning (BL02B1 and A 62.3% of the total user timevere delivered in the
BL47IN) multi-bunch mode as shown in Fig. 2. In the first half of
5/16 Operation with ID minimum gap of 8 mm
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mA/bunch are stored, and purities in the low ténge are
routinely achieved in the user time operation. The
2 maximum current petbunch is about 12mA imachine

studies.
15 \[\ [\ h A \J\ J\ {\ 3 PERFORMANCE OF THE

STORAGE RING

25

232 hours without beamloss

Current [mA]

10

21-bunch mode

The over-all performance are listed in Table 2.

0 Table 2 : Performance of the SPring-8 Storage Ring
6/22/98 6/23/98 6/24/98 6/25/98 6/26/98 6/27/98 6/28/98 6/29/98 6/30/98 7/1/98  7/2/98
0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00

. Designed Achieved
Date/Time
. . Unit cell type Chasman-Green
1998, a full filling mode was used for the user time
Energy 8GeV 8GeV

operation.After the summer shutdowperiod of 1998, a
2/3-filling mode began to be user the user time
operation, where two third of the 2436available RF Number of cell

buckets are filled continuously with electron.In the (normal / straight) 44/ 4 -
SPring-8 storage ring, the beam lifetime in the uniformgyrent

filing mode is significantly longer than that in tipartial

Circumference 1435.948m

- ; s single bunch 5mA 12mA
filing mode. This origin may be that thelectronbeam .
. . . - . . multi bunch 100mA 100mA
size is growth by the instabilitgue to anion-trapping
Number of bucket 2436
effect.
Revolution time 4.7Qs -
Tunes ¥x / vy) 51.22/16.16 51.16/16.31
Figure 1: Beam delivery 232 hours without chromaticities -115.86 / -40.03 3.21/3.93
beamloss. (natural) (operation)
Energy SpreadAE/E) 0.0011 0.0012
O Full filling Emittance 6.99 nm.rad ~7nm.rad
6?2hff;>r)s 0 2/3-filling Coupling 10% ~0.1%
214 hours ' W 21-bunch .
(8.2%) W 3 bunch train*21 Lifetime
W _12-bunch + 28 bunc 100mA (full filing) ~ 24hr ~60hr
1mA (single bunch) 6 hours
Bunch length (FWHM)  28.58% ~40p¥
761 hours ) ] ) ) ) )
7(123|-7h](_>0%5 (29.0%) Residual dispersion at non-dispersive section
. 0
horizontal (rms) 0 1.4cm
vertical (rms) 0 0.4cm
COD

875 hours
(33.3%)

horizontal (rms)
vertical (rms)

50m ~ 0.1mm
50m ~ 0.1mm

%1 The design value is estimated at the Vrf=17MV.

] . ) . $2 The achieved value is measured at Vrf=11.6MV.
Figure 2: Filling modes for user time during 1998.

Nevertheless, the severalinch modes is increasing.3'1 Optics
For examplethere were many time (724 hours) in 21- The lattice structure of the SPring-8 storage ring is of
bunch mode (21 equally spaced bunches) betwisgnand double-bendachromat type, and there are 48 straight
early in July 1998.Another several buncimodesare the sections where the dispersion vanishes.
21-bunch trailfmode (21 equally spaced 3- of7-bunches At the normal operation of the storage ring, ‘thgbrid"
trains), 10-bunch + partially filleanulti-bunch, and so optics was used. In théhybrid" optics, thehorizontal
on. Since wecan select an arbitrary RF bucket amongetatron functiof8y takes a large value (about 20and a
2436 ones aetachinjection, the filling pattern in the small value (about 1m) alternately in the straight sections.
storage ring can be controlledasily [2]. 1 or 0.5 The storage ring is routinelyoperated near the
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coupling resonance(=51.25,v,=16.32) with a coupling and16th for vertical) ofthe COD with and without the
ratio of about 0.4%before September 1998After the correction of the global orbit distortion [3].

summer shutdowrperiod of 1998, the procedures for
decreasingthe coupling, i.e. tuning themode tune
separation to change the operatipnint, have been
successfully performed. New operation pointig=61.15,
v,=16.31). At this operation point, the coupling ratio is ; e ]
estimated to baround0.06%. When comparedwith the R e
0.4%, this reduction ofthe coupling ration gives an B
equivalent gain of a factor of 0.4 in vertical beam size.

[mm] o

Amplitude
=]
o

Jun/20/98  Jun/21/98 Jun/22/98 Jun/23/98 Jun/24/98 Jun/25/98 Jun/26/98

After the winter shutdown of 1999, iorder tocure a ool loeml
short beam lifetimedue to the Touschekeffect in the EE ‘ v s
several bunch mode, at the user time the storagehawg TElg 4
beenoperatedwith the enlargedcoupling ratio 0f0.2%, < 0.08 410 lin 16th Y
which resulted in ~1.5 times increase ofthe beam ]

lifetime. Dec/4/98 Dec/5/98 Dec/6/98 Dec/7/98 Dec/8/98 Dec/9/98 Dec/10/98

The "high-beta like” optics in whicBy andBy take a Figure 4: Amplitude changes of tune-harmonics

same valuefly - 25m, and [3_y : 3'7”.]) in all _the S”ai%hF (51th for horizontal and 16th for vertical) of the
sectionshave been tested in machine studies. The "high- COD for 6 days. The upper (A) and lower (B)

beta like” optics has a high symmetayd optimization
for insertiondevice in all the straight sectioncompared
with the "hybrid" optics. Betatoron tunes axg43.16 and

graphs show respectively the changes without and
with the periodic correction of global orbit

v,=21.31. Two kinds of optics are shown in Fig. 3. correction
3.3 VACUUM CONDITIONING AND BEAM
LIFETIME [4]
40 2 The averageressure readings tfie storage ring are

T "hybrid" optics
3] Mo op

20 ]
10]
0-
407

<1x10® Pa withoutelectronbeam, theorder of 10 Pa
with a beamcurrent of 70mA. Since then anntegrated
beamdose of190Ah hasbeenachieved up tonow, and
correspondingly, the dynamic pressure rise per stoeadh
current AP/I) decreased bywo orders ofmagnitude. An
integrated beam dose ®90Ah and abeam lifetime of 60
hours at 100 mA of the beam currevere achieved in the
multi-bunch mode after two years’ operation. The lifetime
: in the several bunches mode is limited by Touscfédct.
Path Length ["n?] Touschek lifetime is about 6 hours at the siniglench
operation (1mA/bunch) of the nominal machjperameter
—IID-.—DHDI]D“— of the SPring-8 storage ring [5]. As the total lifetimg (
in the 2/3-filling mode is 65 hours at the beawotrent of
70mA, gas scattering lifetime is estimatgg140 hours.

Figure 3: Optics of the SPring-8 storage ring. 4 REFERENCES
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