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a Compact Synchrotron Radiation Source LUNA of IHI
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Takahito KOMATSU and Shinichi MANDALI
Ishikawajima-Harima Heavy Industries Co., Ltd.

Synchrotron radiation is expected to apply to many fields of science and industry and
we are expecially interested in availability of SR for X-ray lithography. This paper
presents the characteristics, the design. parameters, the features and current status of
LUNA.

Ishikawajima-Harima Heavy Industries Co., Ltd. (IHI) has developed a compact
synchrotron radiation source “LUNA" for lithography and has successfully stored beam
current at full energy. LUNA consists of a 45 MeV linear accelerator as an electron
injector and an 800 MeV synchrotron as a storage ring.

The construction of LUNA has been completed in April 1989 at IHI Tsuchiura facility
near Tsukuba. Synchrotron Radiation was first observed at December 1989. The design
goal, which is to store beam current of 50 mA with the beam lifetime of over 30 minutes,
has been successfuly achieved in March 1991. At present the stored beam current is 80
mA with the beam lifetime of over 5 hours.
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Fig.4 Spectrum of synchrotron radiation in LUNA
(Beam current 50mA)

~Table 1 Specification of Synchrotron
- designed result
Energy (injection) 45 MeV 45 MeV
(operation) 800 MeV 800 MeV
Stored current 50mA - 80 mA
Lifetime 30 min >5 hours
Vacuum pressure 10" Pa 1072 Pa
Critical wavelength 21.8A 21.8A
Peak wavelength 92A ’ 92A
Bending angle 90 deg. 90 deg.
Bending field 133T 1337
Tune ’ (’hor‘izo‘ntal‘) ' 1.75 1.75-2:00
 (vertical) 0.75 0.75-1.00
Circumference 235 m 235m
RF frequency 178.5 MHz 178.5 MHz
Harmonic Number 14 14
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Fig.5 Overview of LUNA
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Fig.6 LUNA BL-1 beamline layout
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Fig.7 Gas desorption rate of CVD-SiC mirror
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Fig.8 The beam profile at SR monitor
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Fig.9 Relation of beam profile and beam current.
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