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Abstract

We have been studying the upgrade plans for the NewSUBARU storage ring. The “NewSUBARU-2.0” ring with

the lower-emittance electron beam generates the higher-brightness radiation than the current ring.

current status of the design study is reported.
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Figure 1: General layout of the NewSUBARU
storage ring and the usage of its straight sections.
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Figure 2: Geometrical plot of magnets per cell in
NewSUBARU. The cell is composed from two 34
degrees bends and one -8 degrees inversely bending
magnet.

£ B, (m)

8
s (m)
Dispersion [model]
—

e 7y [m]

Lo 1 L Lo ]
0 4 8 12 16
s [m]

Figure 3: Horizontal and vertical beta functions and
horizontal dispersion function of NewSUBARU
ring.
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Figure 4: Geometrical plot of Triple Bend Achromatic
cell.
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Figure 5: Lattice functions of TBA. Horizontal and
vertical beta functions (upper) and horizontal
dispersion (lower).

WAzt H LT, Zhicdy IEITE%EXAE@A%I%YWEf
EEHIT, IxX DETENTHOTEIvH L ADWREILH
5C&%, WAREBAT ONE LIRS OFH ORI,
1.0GeV H%W) Hk T3y A 5.5nm-rad TH-o7-,

QBA DO} @fﬁm P st A B VUAR EE A 0D AT 211y
ﬁa%l%l 6 12, 7T A AR 7 ;/T?" — I
y&/?%fi A i/ MBS ST AT, 'Vl

it O A [0) BB e A OD A [ ) JB5 2 1 s LA SR D 7B ME®#
DREFEICT D0, 2O —ATIERAENRBESNTEY,
BB ORIAAES EE DD, KAHI Iy Z A
NHEIMLTCLE-Tz, L7235 T, 4 B ORI ERA OF
MAEZRCIZL TV, _O)H#O)W/J\i:y&/x
2.2nm-rad THo7-, 272 LEBILEDREW-0HOIZIX6% R,
THMDINR A B A & UL A 721 Toveh 85
JETHY, N EOBRGA, T2 —, HAGEESD
BLiE O — AT A O A B LR T UL H720 0
T, BRI FHIIIN RO N2 29285128 2
LN, FES RIS B OETH D,

—-2.0 1.4 48 8.2 o 116 15.0
— — — —2 —
3.4 T PR o1 S T
4

L r 150 15° \‘ y
o L / L L I L L I . L 1 L L
-2.0 1.4 4.8 8.2 1.8 15.0
Meters

Meters

Figure 6: Geometrical plot of Quadruple Bend
Achromat cell.
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Figure 7: Lattice functions of QBA. Horizontal and
vertical beta functions (upper) and horizontal
dispersion (lower).
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Figure 8: Brightness of synchrotron radiation from
bends and wigglers. Dotted lines are bending radiation
of NewSUBARU at 1.0 and 1.5 GeV. The stored
beam energy of NewSUBARU-2.0 is 1.0 GeV.
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Table 1: Typical Wiggler Parameters

Wiggler #1 #2 #3
Type SC PM SC
Bw [T] 4.0 1.5 3.6
Aw [mm] 350 200 64
Nw 2 10 31
L [m] 0.7 2.0 1.98
ew/ €0 1.19 091 0.64
ow / Go 1.21 1.01 1.31
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Figure 9: Brightness of LU radiation in NewSUBARU (left) and NewSUBARU-2.0 (right).
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Figure 11: Harmonic bunching factor of PEHG
process in the case of NewSUBARU-2.0. If the seed
laser wavelength is 270 nm, the 20" harmonics
corresponds to 13.5 nm that is needed for the EUV
lithography.
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Figure 10: Layout of the Phase-Merging Enhanced Harmonic Generation (PEHG) scheme.
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Figure 12: Proposed layouts of NewSUBARU-2.0.
“LU2” and “MU” denote “2™ Long Undulator” and
“Middle long Undulator”, respectively.

Table 2: Typical Parameters of NewSUBARU and
NewSUBARU-2.0 Rings

NewSUBARU NewSUBARU-2.0

Circumference [m] 118 ~118

Beam Energy [GeV] 0.5~1.5 0.5~1.5
Beam Current [mA] 500 (Max.) <500
300 (Top-up) <300
Insertion devices LU LU
Compton LU2/PEHG
SU MPW/SU
Compton
Emittance [nm-rad] 37 5.5 (TBA)
2.2 (QBA)
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