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Abstract

A part of a conductor surface has to be covered with insulated thin conductor foils in order for the skin loss to be
mitigated.  A resonant frequency of the insulator volume tends to fall close to the operating frequency and consume
extra energy.  This effect can be reduced with a thickness step of the insulating layers.  A precise measured data of this
effect on a coaxial cavity is presented together with calculated results using a simulation code for axi-symmetric
geometry.  A new analysis method using transmission line model would help to widen its application.
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Figure 1:  Bulk conductor and a conductor foil immersed
in RF field. The magnetic field has only a component
parallel to the surface of the bulk and the foil. (a) A bulk
conductor alone. (b) An insulated conductor foil layer on a
bulk conductor.  The solid lines shown in the conductors
shows the absolute value of the current density or the
magnetic field in the conductors.  The broken line shows
that in the bulk case (a) as a comparison.

-79-



Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

Fig.1b

�

Fig.2 ��

�=1 �=0.5

�=1.0
�=2.0
�=0.5
�=0.1

p/p0

ratio of the magnetic field

Figure 2: The power loss P of Fig. 1(b). The power loss
is normalized by P/P0. P0 is the power loss for Fig. 1(a).
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Figure 3:  Experiment on a coaxial cavity.
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Figure 4:  Measured and calculated Q values

Figure 5:  Geometry for the Q value estimation.
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Figure 6 Distributions of the magnetic field, rH.
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Figure 7 The distribution of the magnetic field, rH, when
the insulated conductor has a stepped structure.

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0 200 400 600 800 1000

�

�

z[mm]

Figure 8 The magnetic field ratio � as a function of Z.
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