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The SORTEC 1-GeV synchrotron radiation (SR) facility was started to provide SR
mainly for the study of SR lithography from April 1990.

In order to satisfy the requirement of higher SR intensity for practical use, the ring has
been upgraded to 500 mA beginning April 1992. Since then, the lifetime has been
improved and achieved over 25h at the stored current of 500 mA.

Recently, the lifetime of 35h at the S00 mA, which is longer than the lifetime at daily
operation by nearly 50%, was recorded by an RF knockout of the beam.

In this paper, an outline of the present progress of SORTEC 1-GeV SR source is
presented chiefly about the performance of the upgraded ring to 500 mA and main
operational statistics since providing SR for the study of SR lithography. Adding them,
early progress of the facility is simply showed for the reference.

(C) 1994 The Japanese Society for Synchrotron Radiation Research
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Fig.1 Layout of SR ring and upgraded parts.

Table 1 Specification of main upgraded parts compaired with original parts.
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Fié.S Overview of storage ring (SR ring)(After upgrade to 500 mA at 1

GeV)

Fig. 4 RF accelerating system.
(After upgrade to 500 mA at 1GeV)
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Table 2 Main parameters of upgraded SR ring.

‘kM‘éin Parameters of SR Ring afte'r* Upgrade
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Table 3 Main parameters of RF accelerating system.

Item 0 Beeie hiee
- ; e ,,;:,:Up‘grad‘ef Upgrade
Beam Parameter ‘ -

Beam Energy : fa . o GeV 1 -
‘Beam Current . mA. o200 500
Radiation Loss/electron  keV/turn 2. <
Rad;atton Power . kW 631 {59
RF Cavity - ...
~ Freqency : MHz 118j 18
Acceleratung Vo|tage kv 905 °"”¢— J
Type - , i Reentrant Typey
~Dimension ‘ . . .
Inner Length of Coll mm ”~‘ﬁL”T 400*"""f+;V
lnner. Cavnty Dlameter '~1,'gmm,7’_,,W;800 e
Diameter of Central Electrode mm B
. Bore Diameter ‘ o ‘o ,~,1101:~ e
QoM : g : S f : : :
) Measured , o 0100 <
' Shunt lmpedance R, M ”‘~,7553315uf‘;fﬂ
Estlmated from Synchrotron Freqency, o 135 -
Power Coupler - ... o
Type : ' : Loop-coupling Type
Coupling Coefficient B -
RF Power Source ' o - “
RF power o o a8
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Fig.9 Beam lifetime as a function of clearing voltage at different beam modes.
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Table 4 Specification from SR lithography require-
ment.

Peak wavelength 0 5~Flkm‘ k

Radiation power =
at lam 400mW/’n'm’/mr’ad2 .
0.7~1,3m 240nW/mrad?

Boam size
ox 20y, S Tam

Available angle o
(Horizontal) = 3, Gmrad
(25mm wlde at 7m)

Beam lifetime g 4h (a half-1ifs)
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Table 5 Main parameters of SR facility.

f Designed Achieved
Storage Ring (as ot March 1992)
Energy S GeV | !
~ Dipole Field T 12 12
,Crltlcal Wavelength nm 1.65 b
X-Ray F’ower kW 6.37 6.37
Beam Current e mA 200 200
2 ,Beam L.n‘etlme - ’:'h >4 >70
Natural Emtttance : kmm-mrad 051 —
Clrcumference m 457 —
i Synchrotron (lnjector) - : k
anect:on Energy ; MeV 40 40
~ Maximum Energy & Gav | i I
Beam Current j mA 30 50
 Circumference ‘m 432 -
Linac (Pretinjector)
Energy MeV 40 40
Beam Current* = mA ->30 60~80
 Energy Spread . . % . <415 +0.67
. Emittance = - ~rmmemrad <38 07

*Useful beam current which satisfies
values of energy spread and beam emittance
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