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Abstract

The aim of SPring-8-1I Upgrade Project is to achieve low emittance and high beam current with less power, and it is scheduled
for completion in 2029. The beam current will be increased from 100 mA to 200 mA, and the beam energy is reduced from
8GeV to 6 GeV. The needed RF power will be reduced about one half of the current storage ring. We decided to reuse the
currently used bell-shaped cavities, and the number of the cavity will be halved. The reduction of the beam energy leads to the
weak damping force and the increase of the beam current makes the stored beam more prone to instability. The coupled-bunch
instability due to Higher-Order Modes (HOM) of the cavities, especially TM;; mode will become an issue. We evaluated the
threashold shunt impedance for the longitudinal TM;; mode. The results show that the obtained shunt impedance are almost
on the edge of instability. One effective way to avoid the instability is to lower the impedance by sticking out the two tuner.
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Table 1: The Designed Parameters for SPring-8-11 (New) [2]
and SPring-8 (Present) [4]

SPring-8-11 SPring-8

Parameter
(New) (Present)
Beam Energy E (GeV) 6 8
Stored Current 7 (mA) 200 100
Circumference (m) 1435.428 1435.949
RF Voltage (MV) up to 8 16
Momentum Compaction a 413x107>  1.60x 1074
Damping Time ,,7,,7, (ms) 13.5,15.8,21.9 42,88
RF Frequency (MHz) 508.764 508.580
Synchrotron Frequency (kHz) 0.7 22
Revolution Frequency (kHz) 208.852 208.776
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Figure 1: Schematic of the RF system for SPring-8-1II.
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Figure 2: (a) Cavity and waveguide coupling.(b) Cross-
sectional view of the bell-shaped cavity.
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Table 2: Lists of HOMs for the bell-shaped cavity. (a) longitudinal, and (b) transverse modes are listed.

(a) Longitudinal Modes

(b) Transverse Modes

Mode  fiom (MHz)  R/Q (2) Q Mode  fyuou (MHz)  R/Q (2/m) 0
TMo 10 509 155 46800 TE, |, 710 71 50300
TMo1; 905 64 46200  TM,,q 761 195 50500
TMoa0 1087 0.0 58600  TM,,, 1077 312 43100
TMos; 1394 6.3 51200 TE 1> 1207 128 66000
TMo)» 1445 14 41400 TE 2, 1208 2.6 94200
TMoz0 1628 88 48900  TM, 1304 32 50000
TMos3, 1863 03 48900  TM,, 1529 22 40500
TMo2s 1889 0.7 70700 TE 2> 1585 50 65500
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