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Abstract

HiSOR was constructed in the 1990 ‘s and has been operating for nearly 30 years as a low-energy synchrotron light
source specializing in the vacuum ultraviolet and soft X-ray regions. A future plan including a complete renewal of the
storage ring is being considered. In order to realize a high-brightness, low-energy light source on an appropriate scale for
a university facility, not only the accelerator itself but also the rationalization of the building, including radiation
protection, is an important issue to consider. We have started a simulation work on radiation generation from a small
electron storage ring. A part of the ring was modeled simply as a straight section filled with residual gas followed by a
bending section where an ion core magnet was installed. Electrons collide with the residual gas molecules hit the beam
pipe wall and electromagnetic showers are generated. Some preliminary results are presented.
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Figure 2: HiISOR-II lattice design. Beam energy 600 MeV,
circumference 44 m and bending angle 30 degrees.
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Gas-scattering Cross-section (E=750MeV, gas=CO)

10* -

1000 | Rutherford
t cattering
[}
EW
& 100 | T
© Y=5% N
h N
10 Y/r=10%
f Bremsstrahlung
1
0 1 10
0 [mrad]
c

Figure 3: Cross sections for Rutherford scattering and
bremsstrahlung for electron energy of 750 MeV and
residual gas species, CO. Bremsstrahlung is for energy
loss higher than y./y and Rutherford scattering for
scattering angle larger than 6.
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Figure 4: Calculation model and electron trajectories. The
incident electron energy is 750 MeV, and the number of
electrons is 500. Both the inside and outside of the pipe are
vacuum.
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Figure 5-1: Electron trajectory. Top: entire calculation
area. Bottom: enlarged bending section. Electrons interact
with CO molecules in the straight section.
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Figure 5-2: Gamma ray trajectory. Top: entire calculation
area, bottom: enlarged bending section. Gamma rays from
the straight section are generated by bremsstrahlung with
CO. Gamma rays from the magnet section are generated
by beam loss.
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Figure 6-1a: Electron trajectory. Incident electron energy
450 MeV, number of electrons 50.
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Figure 6-1b: Gamma-ray trajectory. Incident electron
energy 450 MeV, number of electrons 50.
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Figure 6-2a: Electron trajectory. Incident electron energy
638 MeV, number of electrons 50.
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Figure 6-2b: Gamma ray trajectory. Incident electron
energy 638 MeV, number of electrons 50.
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