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Current Status of HiSOR 





 
Status of the HiSOR storage ring 

 
1. Introduction 

The HiSOR is a synchrotron radiation (SR) source of Hiroshima Synchrotron Radiation 
Center, Hiroshima University, established in 1996. It is a compact racetrack-type storage ring 
having 21.95 m circumference, and its natural emittance of 400 nmrad is rather large 
compared with those of the other medium to large storage rings. The most outstanding 
advantage of the facility lies in good combination with state-of-the-art beamlines (BL’s) for 
high-resolution photoelectron spectroscopy in the photon energy ranges between VUV and 
soft X-ray. The principal parameters of HiSOR are shown in Table 1. 
 

Table 1: Main parameters of the HiSOR Storage ring. 
Circumference 21.95 m 
Type Racetrack 
Bending radius 0.87 m 
Beam energy at Injection 150 MeV 

at Storage 700 MeV 
Magnetic field at Injection 0.6 T 

at Storage 2.7 T 
Injector 150 MeV Racetrack Microtron 
Betatron tune (x, y) (1.72, 1.84) 
RF frequency 191.244 MHz 
Harmonic number 14 
RF voltage 200 kV 
Stored current (nominal) 350 mA 
Natural emittance 400 nmrad 
Beam life time ~10 hours@200 mA 
Critical wavelength 1.42 nm 
Photon intensity (5 keV) 1.2×1011 /sec/mr2/0.1%b.w./300mA 

 
The originally designed maximum stored current of HiSOR was 300 mA. However, after 

the improvement of the control system and the RF system in 2003, HiSOR has been in 
operation with 350 mA maximum stored current since. Fig. 1 shows an example of typical 
one-day operation. Beam injection for HiSOR is executed twice a day, at around 9:00 and 
14:30. 
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Fig. 1: Typical daily operation status. 

 
HiSOR has two 180-deg. Normal-conducting bending magnets which generate a strong 

magnetic field of 2.7 T. This storage ring is equipped with two insertion devices, a linear 
undulator and a quasi-periodic APPLE-II undulator which replaced to the previous helical 
undulator in summer 2012. Major parameters of these undulators are listed in Table 2. The 
photon energy spectra of the SR from HiSOR are shown in Fig. 2. 
 

Table 2: Main parameters of the undulators. 
Linear undulator (BL-1)  

Total length 2354.2 mm 
Periodic length u 57 mm 
Periodic number 41 
Pole gap 30-200 mm 
Maximum magnetic field 0.41 T 
Magnetic material Nd-Fe-B (NEOMAX-44H) 

Quasi-Periodic APPLE-II 
undulator (BL-9A,B)

 

Total length 1845 mm 
Periodic length u 78 mm 
Periodic number 23 
Pole gap 23-200 mm 
Maximum magnetic field 0.86 T (horizontal linear mode) 
 0.59 T (vertical linear mode) 
 0.50 T (helical mode) 
Magnetic material Nd-Fe-B (NEOMAX-46H) 
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Fig. 2: Photon energy spectra of the SR from HiSOR. 

 
2. Operation status in FY 2015 

Fig. 3 shows monthly operation time of HiSOR storage ring in FY 2015. HiSOR has a long 
term cease period to have routine inspections in summer every year. The total user time of 
FY2015 achieved 1338 hours. Fig. 4 shows bar graph of total operation days in each fiscal 
year. It shows that days for user operation in FY2015 was the highest for the last decade.  
Operation times of the storage ring and the Microtron from FY 2006 to FY 2015 are shown in 
Fig. 5.  

To solve the problem of the water leakage from the absorber completely (see ‘HiSOR 
Activity Report 2014’ in detail), a new absorber was constructed with an improved design. It 
was installed during the regular maintenance period at the summer shutdown. Because of 
recovering the degree of vacuum, commissioning operation of the storage ring was 
additionally needed in October and the first week in November. As the result, the operation 
time and user time was gradually recovered at the end of this fiscal year.  

－3－



250

200

150

100

50

0

O
pe

ra
tio

n 
Ti

m
e 

[h
ou

rs
]

04 05 06 07 08 09 10 11 12 01 02 03

Month in FY2015

 User Run (1338hr)
 Machine Study (771hr)
 Others (17hr)

 

Fig. 3: Monthly operation time in FY 2015. 
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Fig. 4: Operation days of HiSOR storage ring. 
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Fig. 5: Annual operation time of Storage ring and Microtron. 
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Beamlines 
 

A total of 13 beamlines has been constructed so far; three normal-incidence 
monochromators, seven grazing-incidence monochromators, two double crystal 
monochromators and apparatus for white beam irradiation (Fig. 1). Table 1 lists the beamlines 
at present together with the main subject, energy range and monochromators. 
 

Table 1: List of Beamlines 
 

22-300

1800-3200 

40-220 

200-1200 

20-380 

5-35 

16-300 

2000-5000 

 2-10 

60-1200 

400-1200 

4-40 

status 

in use 

in use 

closed

closed

in use 

in use 

in use 

in use 

in use 

in use 

in use

in use 

in use 

subject 

Polarization dependent 
 high-resolution ARPES 

Surface XAFS 

White beam irradiation 

ARPES and PEEM 

Gas-phase photochemistry 

ARPES 

Beam diagnosis 

High-resolution  
spin-resolved ARPES  

XAFS 

Surface photochemistry 

Soft-XMCD of nano-materials

VUV-CD of biomaterials 

VUV-CD of biomaterials 

Beam profile monitor 

GIM 

DCM 

GIM 

GIM 

GIM 

NIM 

GIM 

DCM 

NIM 

GIM 

GIM 

NIM 

source 

LU 

BM 

BM 

BM 

BM 

BM 

BM 

HU/LU 

HU/LU 

BM 

BM 

BM 

BM 

BM 

BM 

BL-1

BL-3

BL-4

BL-5

BL-6

BL-7

BL-8

BL-9A

BL-9B

BL-11

BL-12

BL-13

BL-14

BL-15

BL-16

energy range 
(eV) 

UV-VUV high-resolution  
ARPES 

monochro-
mator beamline 

 
 

 At present, nine beamlines BL1, BL3, BL6, B7, BL9A, BL9B, BL11, BL12, BL13 and 
BL14 are opened for users. Furthermore, three off-line systems, spin- and angle-resolved 
photoemission (SARPES) spectrometer, inverse-photoemission (IPES) spectrometer and 
low-temperature scanning tunneling microscope (LT-STM) system have also opened for users 
(Fig. 2). 
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Fig. 1: Schematic view of the experimental hall. 
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Fig. 2：  Experimental apparatus for Joint usage and Joint research. (a) BL-1, (b) BL-3, (c) 
BL-6, (d) BL-7, (e) BL-9A, (f) BL-9B, (g) BL-11, (h) BL-13, (i) BL-14, (j) BL-12, (k) Spin 
resolved photoemission (offline), (l) Resonant inverse photoemission (offline), (m) LT-STM 
(offline). 
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Research Activities 

– Accelerator Studies – 
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Research Activities 

– Instrumental Developments – 
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