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Abstract

A feasibility of a very low-emittance storage ring has been studied for the upgrade project, SPring-8 Il. Its ultimate
goal is to provide a superior brilliance for 0.5 ~ 100 keV photons. A 6-bend achromat lattice with the natural emittance
of 70 pm.rad at 6 GeV has been examined as the first candidate. The nonlinear optics has been optimized to enlarge the
dynamic aperture by correcting amplitude dependent tunes and by correcting nonlinear resonances based on an isolated
resonance Hamiltonian. In addition, a 5-bend achromat lattice has been studied as the second candidate in order to
enhance the feasibility of the SPring-8 11, where the natural emittance is 141 pm.rad @ 6 GeV (80 pm.rad at 4.5 GeV).
The latest designs for the coming upgrade of SPring-8 are presented in this paper.

SPring-8 R#AEHE (SPring-811) @ T 5 ¢ ARk EER

1. SPring-8 11 [CDWNT

SPring-8 HfE YV v V7 OKBMET v 77 L— Rt
Td %, SPring-8 RMIEIHE (SPring-8 I1) DR A3
D HIATWS[L], SPring-8 11 Tl Hd e Fy ks
OFRBEHE xR KORE LTEY, Z07di
10 keV S0 EPIEBATH 5 10 pm.rad % BIE(Z,
FFaIGNTI v E L RAEREHESE S,

BITEIX SPring-8 Il O — i LT, ==v bt
dlcv 6 BORMERAGEZHAT S 6-bend 77 ¢
ADEF R EITo TV D [2], 6-bend 7T 4 A

DEBERNRT A= ERK 17T, TFaT1x
Iy H AL 70 pmrad T, HILF T T4 T
T —7p ECREITRA E TR S D Z L Z2MET LT
W5 1],

Fio, = v U AMRBITIEARITZE N, FEERIT 3t
THERMBEDIEBIC LY 74—V U T 4 3EL
b EEZ D, 5-bend 77 4 A (141 pmrad @
6 GeV (4.5 GeV Ti% 80 pm.rad) ) (B BT
Bt L7=, Z4b SPring-8 Il 77 1 AREFDORH
DORRFHERIZOWTHET D,

% 1: Main parameters of SPring-8 and SPring-8 II.

SPring-8 SPring-8 Il SPring-8 Il
3.49 nm.rad optics 6-bend lattice 5-bend lattice
(lattice design as of | (lattice  design as  of
Sep.21,2011). Jul.31,2012).
Beam energy 8.0 GeV 6.0 GeV 45 GeV 6.0 GeV
Natural emittance (0 current) 3488 pm.rad 67.5 pm.rad 79.3pm.rad | 141 pm.rad
oe / E (0 current) 0.109 % 0.096 % 0.072 % 0.096 %
Tune (Qy, Q) (40.14, 19.35) (141.865, 36.65) (123.14, 33.35)
Natural chromaticity (-88, -42) (-475, -191) (-460, -147)
Momentum compaction oy 1.68e-4 1.55e-5 2.36e-5
Max. Q: BYL /Bp 0.54 m* 1.49m? 0.64 m*
Max. Sx: BPL / Bp 6.3m> 110 m* 59 m*
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