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Abstract

The synchrotron light source, HiSOR, at Hiroshima University's Synchrotron Radiation Research Center has been
operating stably for about 25 years since it began operation in 1996. The annual beam time opened for users reaches 1,500
hours, and synchrotron radiation in the vacuum ultraviolet and soft X-ray regions is supplied to domestic and foreign
researchers mainly in the materials and life sciences. The HiSOR accelerator consists of a 150 MeV injection microtron
and a 700 MeV compact electron synchrotron. Although the electron synchrotron is small with a circumference of 22 m,
it has two straight sections and two undulators, and can generate vacuum ultraviolet light of high brightness. In addition,
synchrotron radiation from normal conducting high field bending magnet of 2.7 T covers a wide wavelength range
centered on soft X-rays. In recent years, the deterioration of the accelerator hardware and the decline in competitiveness
in terms of light source performance have become conspicuous. We are designing a new electron storage ring with
moderately small size, much lower emittance and more straight sections for undulators. Also, we are examining utilization

of the present accelerators as the injector for the new ring.
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Figure 1: HiSOR accelerators and SR experimental hall.
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Figure 2: Typical operation pattern in a day.
300 e —
r =
D -
= |
=
M
u
2
ot
=
2
=
B
b
=%
o
4 5 6 7 8 9 1011 12 1 2 3
Month in FY2021
Figure 3: Operation statistics in FY2021.
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Figure 4: Operation time in the past 9 years.
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Table 1: Main Parameters of HISOR Accelerator

Circumference 21.95 m (Racetrack)
Bending radius 0.87 m

Beam energy (Inj.,Str.) (150, 700) MeV
Magnetic field(Inj.,Str.) 0.6,2.7) T

Injector (Microtron) 150MeV, 2Hz, 2mA, 2pusec
Betatron tune (H,V) (1.72, 1.84)

RF frequency 191.244 MHz
Harmonic number 14

RF voltage 200 kV

Stored current 300 mA

Natural emittance 400 nmrad

Beam life time ~10 hours@200 mA
Critical wavelength 1.42 nm

Undulators (length, period, max. B)

2.35m, 57mm, 0.41T

1.85m, 78mm, (H)0.86,
(V)0.59, (C)0.50 T

Linear undulator
APPLE-II undulator
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Figure 6: A design of new storage ring lattice.

4. FEOH

HiSOR 34D CTLE I A B &l T T8, B E%
DU - fiEAC AR SRR L ﬁm*’“éﬁi@%wlﬁ Wz, R
K TR OMET BRI L COBA IO T2
AN L7 > TETWA, AR —T N 73D CTEERY
THRBEDER W CTHLIND AT EMN 2L, B
O EATE AN EETHY | BEFEO g (2 B 20
ZHZETOEEALO ATREVET A HE QL G
B ELUCHIEDORBLZ2(5 L7208 A 50 m OF LK
U7 EE SO R EIREL CTE720, TDOFE
fﬁa&ﬁ%ﬂim\o PN ARV T}m YL CEIER T

HRCRIGHE A FZ B 57201 21T, BEfF O R
ROJE LR A E AT 52 &“C@ S DRI 7]
REEZTND, £2. BEOIEE RN L T D
EBBREIZBWT, RKEDPRA TS RIS RO B

HEEN BT BB LT 2 CREHR S A D DN
3%;@ (= NS O i it S 43 B oD 8l 1) 2 4B EE L AR D 72 3
SR HAGHE O ET A D TOE T,

HEE
HiSOR @ B ERERII S KIRDEEE L TWODIA

B RS YR 2722 o 2 — O FI 53 O 208 B 1
JEH L ET D,

SE X

[1] S.Matsuba et al., J. Phys. Conf. Ser. 1350, 012015 (2019).
[2] G. LeBlanc et al., Proc. EPAC’96, 345 (1996).
[3] S.P.Moller et al., Proc. iPAC2013, 64 (2013).

1154 -



