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« Introduction to dynamics problem

- Adaptive focusing

- Generalized BNS damping and stability analysis
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Introduction

- Initial study
A.W. Chao, B. Richter and C.Y. Yao, Nucl. Instr. and Meth. A, 178
(1980)

- Extensive analysis and full BBU theory for smooth focusing
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Cumulative beam breakup in linear accelerators with arbitrary beam current profile
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Cumulative beam breakup in linear accelerators with random displacement
of cavities and focusing elements

J.R. Delayen™

PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 8, 024402 (2005)

Cumulative beam breakup in linear accelerators with time-dependent parameters

T R. Delaven™



Introduction

[ Longitudinal wakefield potential ]
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Beam breakup instability (BBU)
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Balakin, Novohatsky, Smirnov method (BNS)*

z-vt frame
Wake field effectively produce tune / | \Bunch head
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Can we apply existing theory directly
to analyze CWA?



The model
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The model
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Adaptive focusing
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« How we keep constant phase advance?
* How to tweak magnetic system to match the energy of the first particle?

« We know that to mitigate the wakefield we need energy spread.



Adaptive lens length L
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Adaptive energy chirp

. Uniform deceleration . Adaptive chirp
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Adaptive energy chirp
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we introduce new variables
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Adaptive focusing summary

- Adaptive chip : EZ (S )
E.(0)

- Adaptive lens length variation
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Wakefield cancelation
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Wakefield cancelation
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Vladimir I. Arnol’d, Ordinary Differential Equations,
Springer-Verlag, Berlin (1992)
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Wakefield cancelation
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Wakefield cancelation

General idea of BNS damping
for determining f(s)
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Wakefield cancelation. Stability.
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Stability condition
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Stability condition
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Stability condition
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Summary
p
» Adaptive chip £.(5) =1-f (S)
_ £.(0)
» Adaptive lens length variation
[ L=L1-az }
 Restrictions on chirp 4
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Perspectives

- Nonlinear focusing. Use octupoles to relax conditions on energy
chirp.

« Account for nonlinear (in displacement) wakefield.
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Numeric example
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Numeric example
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