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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. 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. 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).
L£CREOE) OEX D44 J_D‘j'i”wi 65.6% 7N Right: Minimum loss as a function of the number of layers.

NL7ZZODERTH D,
W (10) X&e7—5—
ML T, RERICK L @HEENEDS,

gz &0 .

IREOKERZFFD, 2N
JEBAL CTHMRTZ 3,

TEE

BIRES ZBWUNCT 2 &I K

BTEDTENDN STz, ZOWHEIL, HSEXTH,
INETOEMMELO L DHPHADATHRTH D |
Bl ZE, KR ESDEER ORFRERBI FI2R5K 5

AN o1
THEW,

BWERETIZERATERW DI,
—4. Fig. T EDNSONBHEDIC

PETT—AbH2 I ENDONDN,

DY P AR

S DR R ad D R I
DiFE@=R T 1dFig. 8 DL D mé R 12 e U JE

ﬁ&fﬁﬁﬂﬁﬂﬁ@%<T%Lﬁii+
R O WA D E ST 0T B S T R

DED,

D TIT T Lz,

50285 O BIASCH1]TH 278

EREES
=S
;@&OEA

%@9~»Fﬁ£ﬁﬁ%&ﬁ%5°

WCARL GG
PN Y,

—F4. EBEAR THRWESE X

Z DHIIL

MR D F BAR D EIRFPHIR N E NS HRD > Tz,

. —
10" [ o>
c [~ >~
9102 > ~
8 S ~~
£10° ~s ~
§10 T N
THz (A= -,
10 :1‘.9?-11 =3jm) ~~ . \\\
—10GHz S\
100 |00 SO0

10°

Fig. 8:

10°

a

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: lym
Space between the conductors: 1ym
Eigenfrequency: ~3HGz
SE R
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