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Central Research Laboratory, Mitsubishi Electric Corporation

A superconducting compact SR ring was constructed and is now under beam
commissioning.

Design parameters of this compact SR ring are as follows. Beam energy is 800 MeV,
current is 220mA, critical wave length is 0.65 nm, radiation power is 50 mW/mrad’/nm,
circumference is 9.2 m.

Superconducting bending magnets, which have many merits, was constructed and
tested. They are operated in persistent current mode. The magnetic fields of the
superconducting bending magnets are very stable and the decay ratio is less than 2 X 107"
/h. Iron magnetic shields are installed in superconducting bending magnets. Helium
consumption of the bending magnets is very small.

The superconducting compact SR ring is going to be used for the study of SR
lithography of ULSI and ultra fine analysis of material.
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Fig.1 The compact synchrotron radiation facility.

2. BEE/NESRY VY

HWEE/NEISR Y 7 OMELAR &K THENT
50,

HBEE/NUSRY Y/ BEUOE-LARETH S
vvruborisAry 7 ORHRERLICR
o T, Yurobu o LicSRY v
JOEEZR2ITRY, kISR 7 D%
S A= HRF LD HDTH S, SRIEDAN
7 MIVEBE3IZRT,

2.1 BE
Z DIBEE/MISR Y v TG TIE S B3,

EEFAOEEE UTHEET LI/MESRY ¥/ TH

D, ROFFEEZBEL TS,

s E— LI RIF—IF800MeV TH 3, SRILD
E—JWEE 274 V7 A bo—LThHD, &
DO/NSR Y v 713 SREREEIROWFLP XAFS
i & BIRHEITS & OBIFICET 5.

- COBEE/IMISRY VIR V-2 M5 v JIET
b, PEAEIZI2mTHY, V- bFv 7
i b/ha v,

- MBEEV/NUSR Y VU AT 5 2B DOBEEE
W DAY - LOEBEEE/NS (R LT
by, EHONY Y LBIBEIAETH 5,

BEEEMAKABRE VI AR TEERIN

Fig.2 The superconducting compact SR ring.
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Table 1

Beam energy

Beam current

Lifetime

Critical wave length
Radiation power at 1.nm
Circumference
Bending field

Field index n

Bending radius
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Design parameters of the superconducting compact SR ring.

800 MeV
220 mA

= 4hr

0.65 nm

500 mW /nm / mrad®
9.2m

4.5 T

0.16

0.593m
4.7m?

56 keV /turn
130 MHz

120 keV

4

1.38
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1.2 7 mm mrad
0.1
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0.7 mm
0.9 mm
69.3 mm

1.7ms
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Fig. 3 Spectrum of synchrotron
compact SR ring.
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Fig.5 Schematic of the superconducting bending
magnet coils.
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Fig.6 A superconducting bending magnet.
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Table 2  Design parameters of the superconducting bending magnet.

Bending field

Bending angle

Bending radius

Homogenius field area
horizontal
verticla

Stored Energy

Inductance

Magnetic shield

Beam chamber
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Table 3 Parameters of the synchrotron.

Beafn energy
Injection energy
Repetition
Ciréﬁfnference ‘
Bending field
Béndihg ra‘diUS '

Streng'thk o'fkkquadrupole

Radiation loss
Acceileratio‘h frequency
RE voltage ’
Hétm‘onic number.

Tune

N aﬁﬁral emittance
Coupling facto’r:' |
Energy dispersion
Momentum compaction

‘Beam size

Bunch length

Damping time

Table 4

Beam energy
Bearﬁ ¢ﬁrrent '
Pulse width
Repetition
Energy spread
Emittance
Tube length

Acceleration frequency

1 GeV (max)
20 MeV ’
2Hz
346m
15T
222m
K 239m?
Ky 212m*
40 keV / turn
130 MHz
100 kV
15
Vx 223
vy 121
0405 7 mmmrad
- Ko 0.1
- 0.053%
0.146
O 1.7 mm
 Ogmin 09mm
Oymax ‘ 0.6;mm,,
Oymin ~ 03mm
05 76.9 mm
1, 9.1 ms

Parameters of the linac.

20 MeV
- 100mA
25 Uus
2 Hz (max)
+05%
1.3 7 mm mrad
1.6 m
2856 GHz
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Fig.7
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