Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

MITIGATION OF POWER LOSS DUE TO SKIN EFFECT

Yoshihisa Iwashita'

Kyoyo University
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Abstract

The AC current flows only on the metal surface, which is known as skin effect.
This results higher transmission loss of cable and degradation of Q in cavities.

surface increases power loss.

The current concentration on the
Skin

effect on a metal foil that is thinner than a skin depth is investigated starting from general derivation of skin depth on a

bulk conductor.

The reduction of the power loss due to the skin effect with multi-layered conductors is reported and

discussed. A simple application on a dielectric cavity is presented.
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Fig. 1 Half of the space is filled by conductor.
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Fig. 2 Left: j as a function of x/4.
Markers are put in every unit.

Right: polar plot.
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Fig. 3 The thickness is thinner than the skin depth.
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Fig. 5: Two conductor layers are immersed in stepped

RF fields: 100%, 50%, and 0%.
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Fig. 6: Polar plots of pairs of complex currents in Fig. 5.
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Fig. 7: Left: Relative power losses as functions of thickness,

(normalized by the bulk case).
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Fig. 4 Polar plots of complex current densities. The
markers are at centers of every 1/5 layers in depth: x=0.16,
0.36, ... 0.96 (current densities are normalized by HO/d ).
Left: equal amplitudes on both side (E=1), Right: £=0.5
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Fig. 8: Transmission through a thin conductor foil.
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Fig. 9: Flat dielectric cylindrical cavity where the

dielectric constant €, is much larger than unity and the top
and the bottom surfaces are covered by conductors.
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Fig. 10: Dielectric cylindrical cavity with extra electrodes
that have washer shape. The thicknesses are
exaggerated: inside of the each conventional disc electrode,
one smaller washer shape electrode is located with a small
distance from the disc.
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Fig. 11: Q enhancement as a function of r,/ R.

Dielectric constant of the body material: 10000
Tan § of the dielectric material: 0
Thickness of the dielectric body: 400(200)um
(Symmetry is used to reduce the CPU time)

Radius of the dielectric body: 600pum
Conductance: 58MS/m
Base conductor thickness: 8um
Thinner conductor thickness: 1pm
Space between the conductors: lpm
Eigenfrequency: ~3HGz
SE R
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