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ABSTRACT

For the simulation of beam-beam interaction one needs to
evaluate the electric field of a two-dimensional Gaussian
charge distribution, preferably by means of a fast computer
program. This paper shows how this can be done by using
the complex error function, This commection with the
complex error function has previously been established,

for one co—ordinate plane only, by B.W. Montaguel).

*Visitor from Laboratori Nazionali di Frascati

Geneva, March 1980



e

iy e




1. Derivation

Let us consider the charge density function
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An expression for the associated potential ¢{x,y) which satisfies the equation
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can be written

To establish the connection between this problem and the complex error function

it is necessary to change the integration variable. I1f we suppose that
9% > Gy, set
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we, obtain, after some algebra,
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if Ex and Ey are the components of the electric field, it follows from (1)

and (2) that
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where the path of integration is defined by
. b
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Making use of the definition of the complex error function w(z), name1y3)
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where the path of integrationm is arbitrary, we obtain from (4) and (5):

[—(a+ib)2+[ar + 1 %Jz]

E - iE = -i Q w(a+id) - e

X y 2£0V21ric§--ozy)=

. by
w(a-r + 1 ;J

(3)

(4)

(5)

, (6)



and hence:
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A computer programé) for the evaluation of w(z) is available in the CERN
program library. Using this program, the evaluation of Ex and Ey from the
expressions (7) and (8) is usually considerably faster than the use of numerical

quadrature in expression (3).
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