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Table.1 Numerical results for lens parameters for different electron beam

voltages V, and V, before and after gap crossing

V,/kV V./kV b/f. d./b ~ b/f, —d,/b

100 200 0.0296 6.218 0.0442 4.550

300 0.0624 4,479 0.11883 3,050

400 0.0893 3.970 0.1980 2,600

200 300 0.0112 11.524 0.0142 8.250
400 0.0274 - 7.0 0.0434 5.050

500 0.0442 5.770 0.0791 3.940

300 400 0.0057 17.960 0.0071 12.050

500 0.0164 10.113 0.0227 7.200

600 0.0279 7.766 0.0436 5.350

500 600 0.0024 23,500 0.0027 20,750

700 0.0074 12.950 0.0087 11.400

800 0.0141 9.850 0.0198 8.150

% 2 RIS R

Table 2 Comparison of analytical and numericai results

V./kV Vo/kV Dt O/, A
1 A\ ) f

100 ’ 200 } 0.0362 : -0.0296 0.020
l 306 0.0658 © o 0.0624 " 0.054
' 400 0.0941 0.0893 0.054
200 300 : 0.0109 0.0112 —0.027
400 0.0288 0.0274 0.052
500 0.0463 0.0002 0.047
300 400 0.0056 0.0057 —0.017
500 " 0.0163 0.0164 —0.006
600 0.0280 0.0279 0.004
500 600 0.0023 0.0074 —0.041
700 0.0074 0.0074 —0.001
800 0.0138 0.0141 —0.021

- B/ F2)anat,— B/ f2) num,
A B/ f)num.
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RADIAL FOCUSING IN A LINEAR INDUCTION
ACCELERATOR GAP

CHEN YINBAO

(China Institute of Atomic Energy, P. O. Box 275, Beijing)
M. REISER

(Laboratory for Plasma Research, University of Maryland,
College Park, MD 20742)

ABSTRACT

The focusing properties of the electric field distribution in a linear inductiom
accelerator gap are identical to thos¢ of a bipotential electrostatic lens if the
particle gap-transit time is small compared with the time variation of the induced
electric field. Bipotential lenses are studied systematically only in the nonreletivis-
tic case. In this paper we present the resplts of a theoretica! study of the fecusing:
properties of a symmetrical two-cylinder lens with icdentiza! radil and negligible
separation for relativistic electron beams. Aualyiica! fcrinulas derived. by using
the thin-lens approximation are compared with the resuits of numerical integration
of the relativistic paraxial ray equation and found to be sufficiently accurate for
practical applications. ‘

Key words Linear induction accelerators, Radial focusing, Bipotential lens.



