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Abstract

Moving nonuniform plasma slabs, cau be divide dinto the following two types, (1) a
moving plasma slab which has nonuiform velocity on the moving velocity profile, and (2) a
slab which has a nonuniform plasma density on the plasma density profile. Also, it can do
it next two states of the plasma medium, (1) isotropic, (2) anisotropic. In this aper, the
reflection coefficient of a plane monochromatic electromagnetic wave incident on an idealized
laminar plane stratified plasma stream with a arbitary incident angle was determined. This
was accomplished by applying the principle of invariant imbedding to derive a differential
equation which is of the Riccati type. This was solved approximately for the case of a plasma
stream with the above described combinations with special consideration to a slab which has

a parabolic velocity and a plasma density profile of the form respectively.
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Fig. 2. The magnitude of the reflection Fig. 3. The magnitude of the reflection
coefficent R versus angle of coefficent R versus angle of
incidence ¢ (Plasma without incidence ¢ (Plasma without

magnetic field) magnetic field)
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Fig. 6. The phase of reflection coefficent Fig. 7. The phase of reflection coefficent
R versus angle of incidence # R versus angle of incidence 0
(Plasma without magnetic field) (Plasma with infinitely strong

magnetic field)
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coefficent R versus angle of coefficent R versus angle of
incidence ¢ (Plasma without incidence ¢ (Plasma without

magnetic field) magnetic field)



9 HEIY 5 ¥ Plasma Slab ¥& X 5 SFIHRRIL o KRBT D\ T 31

. 1—8: 1 z o o
Ry= (1 Basin 0,3 2k,d cos A, [ vi — 1 —exp{2tky(d— z)cos 6} +le d st {1 —exp(2iky(d — z)cos (h)}]
(42)
#iz, Plasma Slab o AGHENC foiF 2 G HREUL (42) KT 2=0 &< &in kb,
1-p52 , ;
Reeen =P 53 ) (43)

(1=PBzsin b, 2
= ZC, flkd) Cib@}]‘%?&blfﬁiﬂﬂﬁ:]*&’ﬂ-x_ BIHT,
Jlkyd)= Tod cos § dcos(f [{lﬁ-exp(lzkod cos 0;)} — i dco%ﬁ {1 —exp(2ikyd cos ﬂi)}} (44)

3.2.3 ¥ fE & ¥ Al

X8, 9w IR Plasma ©O¥if, X 10, 11 2R ARG Plasma DB o0T, A4
VT D SR B D B R A T,

Plasma 8505038 5 Bi2id 3.1 OIS 545035 5B O L RE R - Tl D,
BB AL 2 RS, FEREHCL MY LB THD, HELDbrbd L5
12, JERAL T 9 XK=o0s, DELASEC K T, REHERIIGETHUE O M8y Kk X < Fi
THEC L DI S o fo A D, Lo L, AGEA2IN 21060, 2 DR ik LAl

107
Lo?=10*
‘%\ =1.0
=
10

Ae=0.05 22025

107
X=10"
% =0.1
1071 107
4 2(»‘ T 607 807 o 2 40° 60° 80"
— —y
Fig, 10. The magnitude of the reflection Fig, 11. The magnitude of the reflection

coefficent R versus angle of
incidence # (Plasma with infi-
nitely strong magnetic field)

coefficent R wversus angle of
incidence ¢ (Plasma with infi~
nitely strong magnetic field)



32 LA - T — B 10

DFFE~ D<o F 9L Plasma ik Slab @

X85 B £ TR X > TR L Ll ko o

Brewster fa 5>, L L Slab o E X 5% O & %

2hE, BEATA—2LL > T BDE, HE S o d

T A= 2T X BT RT IR 5 7 Brewster O 2 i =10
DE A, v

el ket Plasma O 85413 3ERE L Plasma @ & ik
Hich, Slab OE X k- THEL A (RS,
i, Slab OEXNHBML 0 /NS BT
TORELIEFICBNTH D, L L, TOHMHA 200 W 60° 80",
2t b 2 AT AEBRIC Slab OB XD LT '

4 ey

2071

% Brewster Ao, ¥ 12 1 ASHHIC KT 507 —20

OB A RT, Plasma D8RI 5% 1 DI, »
FERE L b L OMERR KRg b Plasma $, HHRE DAL d/A .

LT UL D& Fo, B

4. & 7 » 5

~80

— PR LB 2eus Plasma Slab @iy C
vk, HEREE A A L OB A R OB A D Fig. 12. The phase of reflection coefficent

%ﬁ&%AMﬁLJT%R%ﬁﬁﬁﬁHiﬂmkww T e
o FRHCHEBR KA AL Plasma (2 s\ TLrsg Ly o T nitely strong magnetic field)

Bmw@rﬁ@’@io& X ORI clE & FEL

R, BoTLRARISMBETH D, CHIEKHEBERTO flkd) DT LTy, —fiC
%, tan A =0 ZWRETHAAETEL RS, 2T A LHEBREEC S fHE L OB ORI
LU, MEBR RO A=kod(cos? O;— X202, 45 J U8 A=kod(l—X2M2costy TH Y, T
I3 i % Wi DIEMEAL I X BB ARIL DI ICix e A=kyd cos Oy TH 5,

LA, N. H. Kritikos 0 J5ikc B g & L TR —7¢ Plasma Slab % 337r, Slab 0 E
EWRIT AR E I BIRC ds TN A 1T - 7oy AR THEL » 2T By, XE 1
BCL, BECHEARNTH D (1) KA BB 7o0 L BO—B 5 R Lic, SRk
BHREOTETH b,

R, BEEEE o2 CThe 0 £, K¥RHEM B W T T¥RSARSd, $/2
WEF T I F LR R S can e L e,

ﬁ@ﬂ%kiiﬁ44¢“ mﬁk %xokmﬁ ﬂAﬁ&t/ﬂ Mm%%ﬁwﬁh

- ojﬁgmou/luwﬁ‘gﬂlk‘f: L/ i?&o

2 £ X ®

1) Kritikos, H. N,, K, S. H. Lee, and C. H. Papas: “ Electromagnetic Reflectic Reflectivity of Non-
uniform Jet streams,” RADIO SCIENCE Vol. 2 (new serise), p. 991 (Sept, 1967).

2) Bellman, R. and R. Kalaba; “Invariant Imbedding and Wave Propagation in Stochastic Media,”
Electromagnetic Wave Propagation, ed. p. 243. Academic Press New York, N. Y. (1966).

3) Swift, C. T. and . S, Evans: “ Generalized Treatment of Plane Electromagnetic Wave Passing



11

4
5)
6)
7
8)
9

10)

SE4 5 AR — Plasma Slab 12 X 5 SEHEERE O B S5 DT 33

Through an Isotropic Inhomogeneous Slab at Arbitrary Angles of Incidence,” N.A.S.A. Langley
Tech. Rept. TRR-172 (1963).

C. Yeh,: “Reflection and Transmission of Electromagnetic Waves by a Moving Plasma Medium,”
J. Appl. phys. 37 Vol. 8 3079 ((1966).

C. Yeh,- “Reflection and Transmission of Electromagnetic Waves by a Moving Plasma Medium
I1. Parallel Polarizations” J. Appl. phys. 38. Vol. 7 2871 (1967).

YRS, RUEDE, SRAGEKE, FRRIEE— T 5 RS BVER X B SE DL O B ovC L
3 44, 4Kk, No. 373.

T — B, ERIE, BAEHE ¢ SR AN —VEIT & AP R O B oW 277 W 44,
puE4 K, No. 1193,
JRFETRIRAE, BeH—EB, 5
L‘VCy” {u*fﬁﬁi (B)x &ﬂ:é
Hvpgigd, B Wl
AP-72-4 (1972-04).
RN, SR8, SAENE: T ATEE Y 7 X<~ A7 T LB &
%, AP-72-16 (1972-06).

MBS AR b o GEEITARKLDSH S 7 5 R~ A5 7 DGR
54-B p. 280 (17 45-05).
TS B X AR o0 U & 38,7 fF

fg TV T - (BRI,

sz, 7T - G



