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Abstract 
The design work for an upgrade project of the SPring-8, the SPring-8 II, is in progress.  Its ultimate goal is to 

provide a superior brilliance of photons by reducing emittance of electrons until a diffraction limit.  A sextuple-bend 
lattice (natural emittance of 70 pm.rad at 6 GeV) has been examined for the first candidate.  The dynamic aperture has 
been enlarged by studying beam dynamic phenomena caused by nonlinear dispersion, nonlinear chromaticity, nonlinear 
resonance, etc, and by optimizing linear and nonlinear optics.  The strategy for the enlargement of the dynamic 
aperture is discussed. 
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1:  Sextuple-bend  
Beam energy 6 GeV 
Natural emittance 67.5 pm.rad 
σE / E 0.096 % 
Betatron tune (Qx, Qy) (141.865, 36.650) 
Natural chromaticity 
(ξ0x, ξ0y) 

(-475, -191) 
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iteration
 

 

4.  

case-1 2
2 Case-2

case-1 off-momentum

1 1
PATRASH [5]

SPring-8 CETRA [9] (x, x', 
y, y', σ, δ) tracking σ

RF δ
RF 6.88 MV RF 508 

MHz
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Case-1 1  

Qx ~ int. 
3Qx ~ int. 
Qx 2 Qy ~ int. 

 
2  

(-475, -191)  (+1, +1) 
Case-2 1, 2 case-1  
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2 Qx ~ int. 2 Qy ~ int.
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2 (-1104, 480) ξ1y
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case-2  
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1 / 4
Case-2  

 

5.  
SPring-8 II
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10 keV
10 pm.rad

SPring-8 II 2019  

Off-axis x = 
2 mm  
SPring-8 II  

On / off-momentum
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on-
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δ = -1 % x = 4 mm
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RF 6.88 MV RF 508 MHz
 

σ = 5 μm 2 σ
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COD
 

 

 
[1] T. Watanabe, et al., “Current Status of SPring-8 Upgrade 

Plan”, to be published in Proc. of IPAC2011 (San Sebastian, 
Spain, Sep. 4 - 9, 2011), THPC032. 

[2] , 
 On-axis / Off-axis , 

8 , MOPS101. 
[3] , , , , , 

, 8 , MOPS043. 
[4] , , , , mm-wave 

iFEL SPring-8
, 8 , TUPS066. 

[5] Y. Shimosaki and K. Takayama, Phys. Rev. E 68, 036503 
(2003). 

[6] M. Takao, Phys. Rev. E 72, 046502 (2005).  
[7] H. Tanaka et al., Nucl. Instr. Meth. A 431 (1999), 396-408. 
[8] H. Wiedemann, “Particle Accelertor Physics, 3rd edition”, 

Springer-Verlag, Berlin Heidelberg New York (2007).  
[9] J.Schimizu, K. Soutome, M. Takao and H. Tanaka, 

“Development of a tracking and analysis code for beam 
dynamics in SPring-8”, Proc. of the 13th Symposium on 
Accelerator Science and Technology (Suita, Osaka, Oct. 29-
31, 2001), pp.80-82. 

 

Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan) 

- 198 - 




