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1. Introduction
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Let me start from two conclusions:

1). At the present designed bunch current, the SuperB and 
SuperKEKB DRs operate above CSR instability threshold. CSR is 
not a concern.

2). To achieve high bunch population up to 5x1010, CSR might set 
challenges.



1. Introduction - Layout
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1. Introduction - Machine parameters

5



6

1. Introduction - Machine parameters (cont d)
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2. Simple instability analysis
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2. Simple instability analysis (cont d)



9

2. Simple instability analysis (cont d)



10

3. Calculation of CSR impedance

R Θc
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3. Calculation of CSR impedance (cont d)

w/h=34/24 mm, Lbend=0.74/0.29 m, R=2.7/-3 m (reverse bends)

Ldrift=0.9 m, Ncell=32 
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3. Calculation of CSR impedance (cont d)

(Perfect conducting wall)

Real part Imaginary part

w/h=34/34 mm, Lbend=0.74/0.29 m, R=2.7/-3 m (reverse bends)

Ldrift=0.9 m, Ncell=1/6/16
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3. Calculation of CSR impedance (cont d)

By CSRZ

ISR!
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4. Numerical simulations

Max. goalMin. goal Design

Vlasov solver (geometric 
wakes included) [Ikeda (2011)]:
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4. Numerical simulations (cont d)

Weak modulation Strong modulation

N = 5× 1010
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5. Summary

1). CSR is not a concern in the present design (Minimum bunch 
current injected to the DR) of SuperB and SuperKEKB DR.

2). The theory with steady-state impedance model is very good for 
checking CSR instability in the design stage.

3). Transient effect, toroidal chamber shielding and multi-bend 
interference may play roles in CSR instability in SuperB and 
SuperKEKB DR (small bending radius and short drifts). For a 
pessimistic estimate, they might reduce the instability threshold 
by a factor of 2. Even so there are enough margins.

4). To achieve high bunch population up to 5x1010, CSR might set 
challenges.


