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/ — Self-consistent distribution of a high brightness beam in a continuous focusing channel

and application to halo-free beam transport

Yuri K. Batygin
The Institute of Physical and Chemical Research (RIKEN), Hirosawa 2-1, Wako-shi, Saitama 351-01, Japan
(Received 2 October 1997)

N ~ -~
[ ] /r / S }? \ lo 0) I ~ \\/ & / The self-consistent particle distribution of a high brightness beam in a uniform channel with arbitrary
117\ =~ focusing potential is derived. It is shown that the self-potential of a space-charge dominated beam always tends
to the same distribution as an external focusing potential with opposite sign regardless of the applied focusing

field. Subsequent approximation formulas to the space charge potential of the beam have been derived. which
demonstrates the effect of shielding of the external field. The developed approach is checked via known

& £ solution as a Gaussian beam distribution matched with a nonlinear focusing channel. The performed study
MUItl"hOIQS for beam Emlttance Of EXtra Cted beam provides a theoretical basis for choosing parameters of the space charge gziomiumed beamp transport witil
eXt ra Ctl on (1 4m md) X 37) suppressed emittance growth. Numerical results demonstrating prevention of halo formation for a bright.
045 e e . mm nonuniform beam. with a phase space density value of 1.5 A/(w cmmrad) are given.
b) [S1063-651X(98)12205-5]
01} | 1503
Numerical Results demonstrating prevention of halo
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Boasdls formation for a bright, nonuniform beam, with a phase space
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