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Transmission Phenomenon of Inhomogeneous Electromagnetic
Wave into a Negative Permittivity Medium
(Part I TM Wave)

By
Shin-ichi IicucHi

Abstract: In the region of the plasma physics and the wave propagation, homogeneous
plane electromagnetic wave cannot propagate in the negative permittivity medium since it
has only the attenuating term, and the wave incident from the positive permittivity medium
is reflected totally from the interface between positive and negative permittivity mediums.

In this paper it is proved that the wave of large inhomogeneity has the propagating
term even in the negative permittivity medium, and that the transmitting coefficient of
the wave from the positive permittivity medium is so large as to become 100 % at the
matching condition.

Inhomogeneity means that the amplitude of the wave is inhomogeneous in the plane
transverse to the propagating direction.

Inhomogeneous wave cannot be realized in the infinite extent domain even if it satis-
fies the Maxwell's Equations, since it becomes infinite because of its dependence of Exp
(az).

Hence the applicable region of this theory must be considered.
Three applicable examples to be considered are as follows.

@ The inhomogeneous wave can be shut out from the place where it will become
infinite by dividing it by use of the reactance sheet as the homogeneous plane
wave can be divided by the sheet of metal plate.

® The inhomogeneous wave from the finite extent plane source can be considered to
“be approximately equal to the wave from the infinite extent plane one in the suf-
ficient smaller cubic region than the finite size of the source.

The theory can be applied in this small region.

® The wave from the finite extent source contains the inhomogeneous wave in the

form of continuous spectum.

This theoy can be applied to the inhomogeneous wavelet.
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8P AN 5E, 3EORIEQ, P, @ OB0B0R, RIE P OB TRILNBTER
WD TH 5.

2IFEPHD—2 LB, FNRELLOHTH L. LR S, —F i~
ZICRBlC B 2 —k T hiERL, & Ln b HBRRER, AX (3) 0AT, CORFK
2 B OTA-THEDSOTHS. 20X5BbITHE2HERA Lo, (10,11, 12)
TH5.

(B-12) OTFOLAKT, & OERICE > TEHBHWIT +L A, —L FAicm> i
10, chb>ORER + OERETITHL 0T, + ORREHCEBROFED LT
OREEDEAICI, £20 THs. oL, (B3) O0LoMRICL-T, | BIB2HRR
iCH 5.

4 3. gHFAOEEEHMOBRER
A3 (16) X0, ROBEXBELNS.
(124 Br%) = 0 per+(m2+ %) (C-1)
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§im=—fra, (C-2)

(A-1D) oB& ok dic, —jVEFEE Viita? Rzheh v v HEADE
HERTHS. (C-1) Xb, &2+8% nlt+a’ dLShh—FE2EDNEMFIRESE > T
LED. TNRBAHA 0 ICRERICEDZCENTES. T10bb, AGH 0 12, tanf=
Bribr 5, BICEDBCEMTES. LidioT, EIEEHICELT, ASBEOHBAEIR
22hBCLEND. Tizhb [#AFRKCEELHFAORSEE] (27212, [EFTH DAL
MEH] 2RALTHRN.) & T#T5R] & TH 3.

Ric, B2HEBEHOERE OB O>WTR~Z &, AX (16, 17) kb,

ko — k%= —wzﬂ(fzp'i-fl)

BELNIYN, ChiORABELNS.

&2 — = — @ pu(ezp+€1) +(E2—12) (C-3)
&= (C-4)
(C3, 4 Kb, &, m BEINE, & 7 B5EESE. Fh, (C-1, 2) X0, &, 7 BE ¢l g

Fhid, 8- ar bEL S.
Licd->T, BIEETOBEREO METHA] 8L TETHICEB 2 H A OB
ElBEE-Tohid, BLHENOBREOZNOOES 5.

{+52 4. Snell D]
sinf 3 (A-6) kD, sing i3 B4 075 2BEDDEHNG &,

Br @
sin0_VEHAE_VETE % 1 ER ORI
sing Br o B 2 WE b DAL EE

VE B VE LB
L73D, EFBREARMICET 2 Snell DBAIOTIEEEZ 5 3. 12770, COBADME
FOMMERER, F53 KHBLE LS, TEFFRCEELHAOREE] ICX »TF
ZrlicEELEGhIZE SN
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