Low Emittance Optics of the Super SOR Light Source

Hiroyuki Takakil’A), Kentaro HaradaB), Hiroshi SakaiA), Norio Nakamura™)
A)ISSP, University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-shi, Chiba, 277-8581
B KEK-PF, 1-1 Oho, Tsukuba, Ibaraki, 305-0801

Abstract

We had made a case study of the low emittance optics in order to improve a brilliance of the Super SOR light
source without any modification of the magnet lattice. The low emittance optics is made by leaking the dispersion
function at the center of long straight sections. The emittance of new optics is reduced from 8 nmrad to around 3 nmrad,
and the brilliance is increased by a factor of 2-3. The momentum acceptance and the dynamic aperture show an equal

performance with the basic optics.
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New Optics Mode
Energy [GeV] 1.8
Circumference [m] 280.55
Emittance [nm rad] 3.09 7.80
Energy Spread 6.68X10* 6.68X10*
Momentum 0.95X10° 1.00X 10°
Compaction Factor
Betatron Tune
Horizontal 14.30 15.20
Vertical 6.25 5.86
Damping Time
Horizontal [msec] 19.32 19.32
Vertical [msec] 19.4 19.4
Longitudinal [msec] 9.72 9.72
RF Voltage [MV] 1.4
RF Frequency [MHz] 500.1
Harmonic Number 468
Synchrotron Tune 0.00741 0.00759
Bunch Length [mm)] 3.84 3.94
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