linear, isotrop, homogen, zeitharmonisch, J =0
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Weéllenleter (langshomogen)
guerhomogen, verlustfrei

Ay )
z = Langskoordinate 4\
a,b = Querkoordinaten EM X r

TE-Wellen (H-Wellen): E =rot A" mit A" (a,b,z) = A" (a,b, 2)8&,
TM - Wellen (E- Wellen): H = rot A mit A%(a,b,z) = A%(a,b, 2)&,
A(a,b,z) = A (a,b)exp(- jk,2)&,

[@2+K?)a=0- [@2+K*-K?)A =0

2D Eigenwertproblem
(Df + kcz)A =0 Wellenleitermoden (Eigenvektoren) : A (a,b)
+RB Grenzwellenzahlen (Eigenwerte) : k.
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(@2 +Kk2)a=0

+RB
k>0
@, = cK,
k, = —iyke —K°
TE-Wellen TM-Wellen
H-Wellen E-Wellen
E =rot(A" (a,b)g, Je A = rot(A% (a,b)e, ) e
A= texE+ S Aab)er s, g2 75 xg - K a(a e s
o Wi z Fr %€, oE , €
K Kk
Z; :\/,u/ek— ZFE:Q/,u/g?z
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TEM-Wellen

= rot(A" (a,b)g,)e < = Z_H xg,

E
H = rot(AE(a, b)éz)e"'kzZ = Ziéz x E

2, = Jule



Feldwellenwiderstand

Wellenzahl
k 4 T T I |
- Ze Re
kJ K, =—j k2 =K ] ——
- f TM Wellen
al - e = :I.- i k
Re / ZF =_Z
L Im - -
0 . Illr
—_ e .-.-.. II
—Im :
_a | | g | |
-0 ] 2 3 1 0 1 2 3
w/w, —» w/t, ——»
4 T I T H 4 il ! !
| greccilive BEEE Ze | Zi = C;f
il Gruppengeschwindigkeit ML | TE Waellen |
| £ |
I.Vph/C {
N \ 2 2 I\ Re N
b ] .
|
1 . — 1 I m,
Ve !
4 L] II Il | 4 ! 'I:r II IE CU/CU I?-
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Phasengeschwindigkeit: v, = (k(c)/ )"

Gruppengeschwindigkeit: v, = (dk(c)/ dw)

20 40 60 80 1040 120 140

I I
—40 =20 0 20 40 60 30 100 120 140
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Dispersion: Hullkurve

|
Al Wi ]
z=0
0 | | | | | |
0 1 2 3 4 5 6 7 S

| /‘“’\ proil) _

Z=2. \
ﬂ"\/\/\¢/| \"\/\/ I5L I_ */' '\_—
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~ 07 /X TE- oder H-Moden

0A /dy Energiegeschwindigkeit
E= [ }cos(ax -k,2)
0

= k? .
77 & xE- wcﬂA(a, b)sin(at - k,z)e,

S -
Y

((oa/x ) + (on /ay)?)

w= (e + a?)

2

w=| 1+ (ZZJ](@A 1o +(0A oy P Joost at ~k.2) + %(%A]zsinz(wt “k.2)

W=, 1+(T<ZT]((0A/0X)2 +(0A/ "’y)z)%(k?sAT
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Greensche Formel

[(au,u,av = U, gradu,dA~ [gradU, gradU ,dv
ov V

U,=U,=A ; (a+k2)A =0

— k2 IAZdV = IA grad AdA - IgradA grad AdV
2D+RB
U,=U,=A ; (a+K2)A =0
2 [Adn= [(0A /x) + (oA fayf Jda

A

WOA = % 1+ (kﬂ j ((aA Jox) +(0A /ay)z)dA+ %[‘%2 J AZdA

wiA= 2| 14 k, +k2 aA Jox)’ +(9A, /oy ) JdA

vvdA:—J---dA - ISdA

Y/ =c+*
> energy W IV\CIA k
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