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Abstract

SPring-8 is a third generation light source facility, which consists of 1 GeV linac, 8 GeV booster synchrotron, and 8 GeV
storage ring. Here we report the present operation status of the SPring-8 accelerators, as well as the recent progress of the
performance improvements, i.e. the introduction of the low emittance optics to the user time, the new hybrid filling mode
with a high current single bunch, the fast switching of beam injection to the SPring-8 storage ring and the NewSUBARU,

and so on.
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Table 1: Operation statistics 2012fy

Total operation time 5078:48
Machine tuning and study 883:57
User time 4155:38
Downtime 39:13
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Figure 1: Availability of last 8 fiscal years.
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E-mail: takao@spring8.or.jp.
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Figure 2: Breakdown of causes of downtime of last 8 fiscal
years.
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Figure 3: Duration rate of top-up operation of last 8 fiscal
years.
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Figure 4: Breakdown of causes of top-up interruption in
2012 fiscal year.
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Figure 5: Injection efficiency at RF 3 station operation.

ooboo3000boobooooooooboooo
ooooo42MviOO0000002010000 RFOO
gobooooboogobo48MVOUOOOOOooDOOOO
ooboooobooooboobooooboooobosn
ooooooobooboooboooobooon 45sMmy
oopoooOoo1oomAOIDOOOOOOOOOOODO
oooobooboooog

2. 0O00OOOODOOO

21 0OOO0OO0ODOO0OOOOOOoDbOoooOO

SPring-8 0 0000000000000 000D0O0
0000000000o0oooooooooooo ™
000000000 lnmrad0000000000O0O
0000000000000 00D00000o0ooo
00000000000O00o0ooDoooooooon
0000000000000 D0OOODODoooooo
oo bPlooooo0ooo00000000oooooog
000020130 50000000000000000
000000000o0o000oooooooooooo
0000000000000 00DDOOOO0ODOoOg

0000000000ooooooooooooon
0000000000 Table20 00000000 Fig. 6
00000000000 24nmrad0 0000000
00 34mmrad 0000000000 0000000

-303 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

X/ mm

(a) 2.4 nm.rad optics

(b) 3.4 nm.rad optics

Figure 7: Beam profiles.
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Table 2: Design lattice paramaters

Optics
Low emittance Past
Natural emittance 2.4 nm.rad 3.4 nm.rad
Energy spread 0.0011 0.0011
Betatron tune (H/V) 41.14/19.35 40.14/19.35
Momentum compaction 1.55 x 1074 1.64 x 1074
Natural chromaticity (H/V) -117/-47 -91/-42
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Table 3: Measured beam paramaters

Optics
2.4 nm.rad 3.4 nm.rad
Horizontal beam size 100.0 pm 119.8 pm
Vertical beam size 19.8 pm 20.7 pm
Horizontal emittance  2.24 nm.rad ~ 3.27 nm.rad
Vertical emittance 12.8 pm.rad  15.6 pm.rad
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Figure 8: Flux density.
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Figure 9: Injection efficiency and ID19 gap in user time.
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Figure 6: Lattice functions.
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Figure 10: Touschek lifetime at 1 mA per bunch.
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Table 4: Bunch filling modes at user time

Mode Filling pattern Single bunch current
A 203 bunches 0.5mA
B 4 bunch train x 84 0.3 mA
C 11 bunch train x 29 0.3 mA
D 1/7-filling + 5 bunches 3.0 mA
E 2/29-filling + 26 bunches 1.4 mA
F 1/14-filling + 12 bunches 1.6 mA
G 4/58-filling + 53 bunches 1.0 mA
H 11/29-filling + single bunch 5.0 mA
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Figure 11: Bunch filling pattern and bunch current of H-
mode.
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Figure 12: Single bunch current of H-mode.

0o0b000000o0o00o0o00000 Fe 130000
oboboooboobobooboooboobgoo
gobooooooooooboboooooooooooo
o000 213100 2232000000200 10000
oobooooobooooboboooobooooono
oooobooooboobooooobooboooogn

23 ODOO0OOOOOOoOoO

SPring-8§ 0000000000000 DOOOO0ODOO
NewSUBARU(NS) DO OO OOODOODOOONSO
ooooobooo0o0obOoooooooooooooon
O0bo0o0oo0ooboobo0oobOoOgDOSPring-8
oooobooooooboooon

-305 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

5004 E

Single Bunch
0 T T T T T T T T T T T
6/20 6/21 6/22 6/23
2013 Date

Figure 13: Injected bucket number.
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