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Cylindrical wire proportional chambers (CWPC) are now ope
rating around beam pipe of the storage rings as well as around thin
targets in conventional accelerators experiments,

In view of the construction of CPWC with small radius a prob
lem arises about the field distribution into the gaps, since in princi-
ple we expect some field asymmetry due to the geometry. We have
obtained the elecirostatic field in a CWPC by a conformal transfor-
mation from the well know formulae valid for a plane MWPC,

Let us consider an infinite grid of cylindrical wires of diame
ter d with spacing s situated at the complex coordinate 2y = iyO+XK=
=iy, +K-s, K=0, tT1,... between two parallel plane electrodes, asg
shown in Fig, 1a, The electrodes are grounded while the wires are
maintained at a positive potential Vo, and acquire a charge q per unit

length. The complex potential is given bny(l) :

(x) Also at Istituto di Fisica dell'Universita di Torino,
(0) Also at Laboratorio di Cosmogeofisica del CNR, Torino.
(+) Present address: CERN, Geneva (Switzerland).



e

q 27y oz o (] s)(z z -1y /14Ls
= i - 21
Yiz) = Zoe 1T n 0,4[(31/5 z +1iy, /14L]

20y, Z
q . o 27L i 7T
‘ + - 12 l -1y ) l
Zre i s - 21n _ sin ” i o

—

e

where we have used the series expansion of the theta functions in the

variable p = e "4LS,
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FIG, 1 - Coordinate system for plane (a) and cylindrical (b) con-
figurations.

The physical potential V is the real part of ¥(z)
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The value of q is obtained by requiring that V=V, for y=y, “_*_‘f:j— and
x=Ks, K=0, T1...

The resulting capacitance per unit length is:

20‘680
C = 5 (eo= 8.85 pF/m)
L. Y5 7Td
I=(1-=5)- In(~)
s L2 S

To obtain the potential for a grid of n wires on a cylindrical

surface of radius r, between two cylinders, the inner one of radius



ry and the outer one of radius ry, we use the transformation(z)
e - - _
w = -iln(z/7) T = \/rlrz
L = In(yry/r)

Vo= In(T/r,)
s = 2@/n

which changes the distribution of Fig., la (now called the w plane) in

to the distribution of Fig., 1b. The wires are separated by an arc of

i

length 1 ano/n. The resulting complex potential is given by
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having used the series expansion of the theta functions in the variable:

p = (rl/rg)n'. The function

2,
1n (rlrz/roﬁ)

F(r ,r,,r,) =
0’7 1°72 ,

In (rz/ rl)
vanishes for r =7, which is the condition for a symmetric cylindri-
cal chamber,

Using polar coordinates (r, ¢) we obtain for V and C the fol

lowing expressions:
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The field intensity at any point (r, ¢) is given by E(r,®) =

”~ A P A N .
=u, Er(r,ﬁ) + uﬁEﬁ(r,ﬁ) (ur, g unit vectors) with
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From (1) and (2) we calculate, practically, the same capaci-
tance and field which can be obtained for a corresponding plane cham
ber with same wires spacing gap,and wire diameter,

The maximum percentual difference of the electric field aro-
und a wire at a fixed radial distance r is shown in Table I for a cham
ber with radius ry= 36.83 mm, 100 wires, 2L =10 mm, d = 20 um,
Results for an equivalent plane chamber are shown for comparisgor.,
The symmetric geometry (rO =T) gives the minimum field asymme -
try, but also for a chamber with equal gaps the asymmetry appears

small enough to do not affect a right ope»ra.tion‘(3).
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TABLE L
r{um) Plane chamber Cylindricél chamber
rytry . .
with r():—-7—— with ro=yrqry
10 0.02 % 0.44 % 0.20 %
50 0.41 % 1.01 % 0. 48 %
100 v 1.65 % 2.73 % 1.80 %

d =20 m, r =368 mm, 2L=10mm, n-= 100 .
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