
CONTENTS 

SUBJECTS 

CHAPTER.! 
GENERAL IN'rROPUCTION. 

Introductory remarks ....... 
leo 2. A shol""t revie'l!J of ea.rlier "Jorks on \'J'ave 

propagation thrQugh bo'Dlded homogeneous 

p~asma and "ti.·Tb-ternperature plasma 

1., 3. Shox't critical survey of the results 

CHAPTER II 

2.1o 2. 

2.lo 3. 

of p-resent investiga-tion 

REFERENCES 

' cti»O 

a • o 

SECTION ONE: PROPAGATIOl~ OF gLECT-. . 

ROI<lAGNETIC WAVES IN PLA.Sri!A FILLED. · 

ELLIPTIC WAVEGUIDES. 

Introduction ... 0 ' 

Basic equations • •-o 

The solution and dispersion relation 

Power transmitted in the direction of 

\vave propagation ·• eo 

PAGE 

1 

3 

11 

20 

?9 

30 

33 

2.,1. 5. Circular wa~eguide (As a limiting case). 40 · 

2.1.6. Discussions .... 41. 



2.2~1. 

SECTION T\'iO: SPACE-CHARGE WAVES IN PLASMA 

FILLED ELLIPTIC WAVEGUIDES IN 

PRESENCE OF MAGNETIC FIEID~ 

Introduction • •• 

Basic equations • • • 

2.2.3o Space-charge waves in a plasma-filled 
'i. 

•' . ,_ 

(' . · .. elliptic cylinder in an in:fini te axial 
"f' r \~agnetic field. . ••• 

' 

42 

43 

2.2.4. ',·Circular waveguide (As a limiting case) 48 
;, .. · 
I ' 

~ f: ' 

2. 2~ 5, . /' · ·.9pace-oharge \'laves in cold finite plasma 

,;. · i~ a finite· ~agnetic field 
'I, •••• 

.·'';' i' 

j· 
2. 2. 6. I •·· ·Circular waveguide (As a limiting ;· case) 

r l I ; 

SECTION THREg ~ PROPAm1.T!ON OF ELEG1'RO ... 

/I ( .. 
/!• 1 

i')i ' .. ' 
2.-3.1. /i': :Introduction .. '''(', t 

2. 3. 2.. ·. )?~asic Equations 

·.· 

MAGNETIC ~¥AVES IN \·:AR.\J! 

PLASMA FILLED ELLIPTIC 

WAVEGUIDES. 

. ,. " 

·•o• 

Power transmi·tted in the direction of wave 

.. 0. o ... 

50 

57 

58 

.63 

.67 



~·: ;. :. 
'·'· 

. ·{. . 

\. 

Circular waveguide ( As a lim:L~ing case) .... 69 

Discussion ., .. 70 

.REFERENCES •i• • 71 

-CHAPTER IIIo 

'' I. 

•'3 .• 1 .. 1. 

3:.1. 3o 
I ,- ., 

3.1.6. 

3.2.1., 

SEC.TION ONE; PROPAGATION OF ELECTROr-'L\GNETIC 

\'/AVES IN A WARM PLASMA fiLLED 

CYLINDRICAL WAVEGUIDE IN PRESENCE 

OF AN EXr.rERNAL f~GNETIC ~~IELD •. 

Introduction .• G • 

Basic equations 
' \ . 

75 

7'7 

Solution of the basic_ equations in a cylindrical · 

' . 

t.,ravegttide filled with "trlarm. plasma. Dispersion 

relation ••• 

_Computed results •o• 

Derivation of t.."le dispersion rela·tion for an 
'• 

infinite magnetic field. .... 
Numerical results and discussion • Cl. 

SECTION T\vO~ PROPAGATION OF ELEGTROPlAGNETIC 

WAVES INSID.E A CYLINDRICAL VI AVE 

GUIDE PARTIALLY FILLED \fl:TH \'/ARr•l 

PLAStJiA IN 'J?HE PRESENCE OF JU;;{ 

EXTERNAL MAGNETIC FIELD. 

Introductlon • • • 

81 

87 

92 

93 

96 



~ . 

\ ' :;. 2. 2.' 

_/' 

' ;. ~ 3.2.4. 
I 

I 
L 

Basic equations aud boundary · e,ondi i;i(,l)ns ... 

'l'he solution and disp~rsion relatio~ ·- _. 0 

Numerical results and discussion 0 • • 

REF'ERENCES 

, ·~ ' ' •' 

'97 

99 

.108 

111 

;, CHAPTER IV 
_.'1, 

/ ' 

/;,..1.1~ 

i 4'•1o 2o 
.·.' 

'4.1 .. 3. 

4 .. 1.4.~ 
: .. '. ·.·. 

. · ;• ~-

4·• 2o 2e 

SECTION ONE~ PROJ?AGATIO:N OF ELECTRO!\iAGNETIC 

t'l.@VES IN A \"lARr•'f PLAS£4A FILI.,EJJ 

PARAJ..J .. EJ.. PLANE WA '\I"EGUIDE IN THE 
: ' 

PRESENCE OF AN EXTERNAL CONSTANT 

r•lAGNETIC FIELD. 

Introduction . . . 
Basic. equations .t .• C) 

Parallel plane '!Piaveguide filled t"Ji th v.rarm 

ple.sma ., .. 
Parallel plane. "'ave guide partially filled 1-.ri th 

warm pla$ma O'iO 

SECTION TWOt A STUDY OF A PI.Ast4A FILLED 
\r 

PARALLEL PLATE \vA VEGUIDE v!ITH 

ONE BOUNDARY CORH.UGATh'D. 

Introduction 
" 0 • 

1J.4 

115 

119 

126 

Geometry of .·the problem and boundary conditions 139 



4e_2e 3. 

4.2.4 .. 

4e 2o 5e. 

Basic equations and solution .... 
Dispersion relation ' ., . 
Hiscussion . . . 
. ,, . 

REFERENCES . . . 

\'/AVE PROPA(}ATIQN IN 'THE. PRESENCE OF A 

~SPATIALLY UNIFORiv! EXTERNAl. PERIODIC. 

f4AGNETIC FIELD IN TWO~TEMPE~ATURE Pk~SMA. 

Introduction •oo 

Basic equations 
··-~:: 

. Solution fu'?.d dispersim~: relations· 

Exci·cati on condi ti on·s ... • •• 1 

REFERENCES • 0 ~-

~ ! . \ ' : 

LIST OF PUBLICATIONS. •o• 

141 

144 

150 

151 

153 

154 

158 

164 

170 

. 171 

,, 

I -'· 

I 

i 
I. 

-I 


