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Abstract

Two-dimensional resistive-wall impedance of cylindrical chambers with a finite thickness decreases proportionally to
the frequency when the skin depth is greater than the chamber thickness. The phenomenon is typically interpreted that the
electro-magnetic fields leak out of the chamber over the frequency range. However, the relation among the resistive-wall
impedance, the space charge impedance, and the leakage fields from the chamber is not clear. This study provides a more

comprehensive picture of dealing with them simultaneously.
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Figure 1: Overall behavior of the longitudinal impedances

for v = 2 (left) and v = 10000 (right), where a = 65
mm, oy, = 10° S/m, and ¢ = u' = 1. The red solid
and blue dashed lines denote the real and imaginary parts
of impedances, respectively.
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Figure 2: Longitudinal impedances for v = 2 (upper) and
~ = 1000 (lower), including the space charge impedance,
where ¢ = 10 mm, o, = 10° S/m, @ = 65 mm, d = 165
mm, ¢ = 1 mm, and ¢ = p/ = 1. The blue dashed and
red solid lines (almost overlapped) denote the impedances
by Eq. (8), and (29), respectively. The black dashed lines
denote Eq. (5), for reference.
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Figure 3: Longitudinal impedance calculated by Eq. (33)
with Egs. (38) and (39), where v = 1000 ¢ = 10 mm,

09 = 10° S/m, a = 65 mm, t = 1 mm, and €’ = /' = 1.
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