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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 has a circumference of only 22 m, it
has two straight sections where two undulators are operational. They 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 spectral
range up to tender X-rays. In recent years, the aging of accelerators has progressed, and their reliability has declined. On
the other hand, compared to the latest synchrotron radiation sources, there is a significant decline in competitiveness in
terms of performance. 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 2: Typical operation pattern in a day.
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Figure 3: Operation statistics in FY2022.
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Figure 4: Operation time in the past 10 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, 2psec
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

3. fEkEE

HiSOR JNNELHL. MO TaL "I THHIE, F-,
TEIRHERFE B ORG S, A BRTEOR G IE . K
FORS A —DRLbN T T —TR#ICH
7202 E 12 E 2 il 9 D720 DE < DN K%
FFo T, — 5, v R RSSRER DI A EE ) 2RE%
FTHLNEIT, BEAFEE DL R - S E LD R HIER
Wy ZOTDREREFFEE LT E<H LY EIFRIEER %
BT 55 B CTRANMTOINTE T, RO %
T, JAER 50m, &= RLF—|L 500MeV THZE
YEHNBEIR O EEEE T Y 2 L — 2 YO R TR L LT
DFFRZ T 1 ThAH[1], BITED HiSOR TIEAR AIHE
by 7Ty TR E BRI D017 Vv f R — A
FEROFHERL S EN TS, L L, 208575 4e

- 1065 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 TFSP01

PRI DR S 5 LSRR DD IR TR L,
ABRORDUIFIITHIE TEDLD BEROBRETLHE
DT,

10

Figure 6: An example of the optics of new HiSOR-2.
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