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Abstract

May 2013 we lowered the emittance of the SPring-8 storage ring from 3.5 nm-rad to 2.4 nm-rad to enhance the brilliance
and the flux density. At the optics change the momentum acceptance shrunk from 3.2 % to 2.4 %, which resulted in
decreasing beam lifetime, and also the dynamic aperture got smaller, which caused the decrease of the injection efficiency.
Then, by carefully tuning the sextupole magnets, we recovered these apertures almost up to those of the previous optics.
There are many insertion devices at the SPring-8 storage ring, some of those have severe impact on the beam dynamics,
e.g. the injection efficiency, or the emittance coupling ratio. Recently we start to the correction gainst the impacts for the

stable operation of the storage ring.
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Figure 1: Operation statistics of past 10 fiscal years.
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Table 1: Parameters of the SPring-8 Storage Ring

~ April 2013 May 2013 ~

Energy 8 GeV

Betatron Tune (H/V) 40.14/19.35 41.14/19.35
Chromaticity (H/V) 2/2

Natural Emittance 3.5 nm-rad 2.4 nm-rad
Coupling Ratio 02%-04 %
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Figure 2: The betatron functions of the LSS-D modified
optics.
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Figure 3: Injection efficiency in the second (left) and the
third (right) cycles of 2013.
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Figure 4: Measured horizontal (left) and vertical (right)
amplitude dependent tune shifts.
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Figure 5: Touschek lifetime.
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Figure 6: Linear and nonlinear dispersions of 2.4 nm-rad
(left) and 3.5 nm-rad optics (right). From top to bottom the
first, the second, the third and the fourth dispersion.
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Figure 7: Linear and nonlinear dispersions of 2.4 nm-rad
optics after dispersion correction.
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Figure 8: Tune shift of ID19 gap closing.
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Figure 9: Injection efficiency vs. ID19 gap and current of
quadrupole magnet power supply.
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Figure 10: Injection efficiency vs. IDO7 gap and current of
skew octpole magnet power supply.
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Figure 11: Vertical beam size vs. ID10 gap and correction
current of skew quadrupole magnet power supply.
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Table 2: Operation Statistics 2013fy

Total operation time 4329:59

Machine tuning and study 897:59

User time 3408:29

Downtime 20:02

Refill for filling change 3:29
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Figure 12: Details of causes of downtime for past 10 fiscal
years.
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Figure 13: Growth of COD due to failure of steering mag-
net power supply.
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Figure 14: Duration rate of top-up operation of last 9 fiscal
years..
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Figure 15: Details of causes of top-up interruption in 2013
fiscal year.
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