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Synchrotron Radiation Facility and its Application
—for SPring-8 and New SUBARU

Mititaka Terasawa and Takayasu Mochizuki

Synopsis:

Key words:

Two projects to construct an advanced synchrotron radiation facility, have been underway in Harima Science
Garden City, Hyogo. The projects are for SPring-8 and New SUBARU. SPring-8 is a high brilliance light source
consisted of 8 GeV electron/positron storage ring and injectors (1 GeV linear accelerator and 8 GeV synchrotron).
The energy and ring circumference (1436 m) are the largest in the world. The facility started operation for public
use on 1st October, 1997 and many research programs, such as protein crystallography, high pressure and high
temperature structural properties, high energy inelastic scattering, high energy XAFS and so on, are progressing
actively. New SUBARU is the storage ring facility intended to develop the research work on new light sources and
try to break the limits determined by damping and excitation in the ring and to promote industrial activities such as
micro machining of x-ray lithography and LIGA as well as fundamental soft x-ray studies like photo-chemical
reaction, photo-electronic spectroscopy, soft x-ray microscopy and so forth. The facility is a satellite of SPring-8
which utilizes the same 1 GeV linear accelerator injector alternatively, and it will be completed by the end of March,
1998.

Harima Science Garden City is expected to become a Center of Excellence in the world on research and
development in synchrotron radiation science and technology.

synchrotron radiation; storage ring; insertion device; undulator; wiggler; free electron laser; high brilliance;
polarization; hard x-ray; soft x-ray; diffraction; inelastic scattering.
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Fig.1. Spectral brilliance of synchrotron radiation. BM and UND
are the radiation from bending magnet and undulator,
respectively. As a reference are shown the spectra of the
sun and a typical x-ray tube.
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Fig.2. Overview of the synchrotron radiation facility SPring—8.
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Fig.3. Overview of SPring—8, New SUBARU and related facilities.
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Table1. Speciflcations of SPring-8.

Electron Linac Storage Ring
energy 1 Gev energy 8 Gev
repetition rate 60 Hz circumference 1436 m
e /et conversion 250 MeV stored current 100 mA
RF 508 MHz
emittance 5.6 nmrad
RyDliton No. of straight sections
injection energy 1 Gev ls(t)sli]ndggrgé;jm) 42
maximum energy 8 Gev g
repetition rate 1 Hz Beamline
circumference 396 m total 61
emittance 230 nmrad | % :
current 10 mA ID beamline 38
BM beamline 23
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Fig.4. Radiation spectra of the standard type in-vacuum planar
undulator for SPring—8. The brilliance and photon energy
for 1st, 3rd and 5th (n=1, 3 and 5, respectively) harmonics
can be changed by magnetic gap.
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Fig.5. The arrangement plan of beam lines for SPring-8.
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Fig.6. The arrangement plan of New SUBARU facility.
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Fig.8. Overview of the optical klystron for New SUBARU.
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Fig.12. The microstructure of micro connector manufactured by
the LIGA technology.'®
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Fig.16. Spectral brilliance of the synchrotron radiation in New SUBARU.
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Table 2. Proposed research and development programs and photon beam line schedule of New SUBARU.
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