The Coupled-Bunch Instabilities Simulation CodeCISR- Transverse Motion -

TAKESHI NAKAMURASPring-8, Kamigori, Ako-gun, Hyogo 678-12, Japan

1 Introduction

The s i mul a ti on code C IS R for coupl e d-bunchinstabilities caused by the resonator type impedance wasdeveloped. The treatment of transverse motion in CISRis described in this report and the longitudinal motion isdescribed in ref. [1].

2 Evolution of Wake Voltage

The t ra nsve rs e m ot ion des c ri bed her e i s adde d t ot he l ongi tudi na l m ot ion des c ri bed i n re f. [1]. The definition of parameters are the same as ref.[1]. The bunch t i me s pac i ng i s

T b = T 0 / M whe re

T 0 i s t he re vol uti on fr eque ncy and

M i s t he num ber ofbunches. The suffix i, j shows that it is the parameter oft he j -t h par t ic l e i n i -t h bunch. F or exa m ple , t he cha rge of the j-th particle in i-th bunch is qi, j. Its arrival time att he i m pedanc e s ourc e i n n-t h revol ut i on i s tni , j , and i t senergy shift d=DE/E0 in n-th revolution is dni, j The t ra nsve rs e i m pedanc e of a re s onat or have t heform[2],

Z ⊥ = ω ⊥

ω

R ⊥

1 + i Q ⊥ ω ⊥

ω - ω

ω ⊥

V^⊥ t = xq R^⊥

Q^⊥ ω^⊥ ω^⊥ ω^⊥ e^{-αt} sin ω^⊥ t = Re V^⊥ e^{i λ ⊥ t} e

V^⊥ = – i xq R^⊥

Q^⊥ ω^⊥ ω^⊥ ω^⊥ λ^⊥ = i α^⊥ + ω^⊥

α^⊥ = ω^⊥ 2Q^⊥ ω^⊥ = ω^{⊥ 2} – α^{⊥ 2}

V^⊥_i^n t = Re V^⊥_i^n e^{i λ ⊥ t}

V^⊥_{i + 1}^n t^' = Re V^⊥_i^n e^{i λ ⊥ t ' + Tb}

+ Re V^⊥_{i + 1, j}^' e^{i λ ⊥ t ' – ti + 1, jn}

Σ_{j = 1}^{Np i + 1}

= Re V^⊥_{i + 1}^n e^{i λ ⊥ t '}

V^⊥_{i + 1}^n = V^⊥_i^n e^{i λ ⊥ Tb} + V^⊥_{i + 1, j}^' e^{– i λ ⊥ ti + 1, jn}

Σ_{j=1}^{Np i + 1}

V^⊥_{i, j}^' = – i x_{i, j} q_{i, j} R^⊥ Q^⊥ ω^⊥ ω^⊥ ω^⊥ ea

dη dθ = – ν^0 + Δν

2η + ν_0^2 β^32 FE dη dθ = η θ = 1ν_0 ds′β^s r e

η η = U^{– 1} xx′ = 1 β 0 ν α β ν β x x′

x x′ = U η η = β 0 – α β 1 ν β η η eae ee

V^⊥_{i + 1}^n = V^⊥_i^n e^{i λ ⊥ Tb} + V^⊥_{i + 1, j}^' e^{– i λ ⊥ ti + 1, jn}

Σ_{j=1}^{Np i + 1}

V^⊥_{i, j}^' = – i x_{i, j} q_{i, j} R^⊥ Q^⊥ ω^⊥ ω^⊥ ω^⊥ η η^{i, j, k+} = η η^{i, j, k–} + 0 ν β_12 FLE^{i, j, k} k

FL = Re eV_⊥^i_n e_{i λ ⊥ Tb + ti+1, jn}

e η η^{i, j, k+ 1} = cosνθ^{k+ 1, k} 1ν sinνθ^{k+ 1, k}

–ν sinνθ^{k+ 1, k} cosνθ^{k+ 1, k} η η^{i, j, k}

r x′← 1 -

eV^a

E^0 x′

ea η η^{i, j, k+ 1} = U^k_{– 1} M^k U^k η η^{i, j, k}

M = 1 0

– kcos ω^0t 1

eae e ea ar ee]e