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Find: % power reflected

6, =30
6, = 20.70°

(from Snells’ law)

AR of reflected wave
% power transmitted

AR of transmitted wave



First look at the TE, part:
TE TE
FTE — ZZ o Z]_
Z,"+27"

71E _ Oty _ Df
* k, k,cosé,

gr 2

= 284.8 [Q]

Z," =1,5eCH,
=435.0 [Q]

seco,

'™ =-0.2087



Now look at the TM, part:

™ ™
FTM — ZZ _Z]_
z," +2Z™
7 K., _ k,C0s6, zm
we, MEE,,
=l cos 6,
grz

=249.2 [Q]

r'™ =-0.1339

= 1], C0S 6
=326.3 [Q]



Note: If region 2 was lossy, then it is better not to solve for the
(complex) angle &. In this case, it is easier to use the separation
equation to obtain cos(é,):

Ky, = JKZ —k2, = k2 —kZ, = JkZ —kZsin? ¢,

Using the angle &, requires using complex angles:

k,, = /K2 —kZsin? g
Also

kK,, =K, cosé =k,./¢,., COSE,

rc2

2
COS O, = Jl—(ij sin’ 6 (complex)

Hence
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Example (cont.)

Incident wave: I'j




Example (cont.)

Reflected wave: \ D

View from origin
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E"=[XE, +§E,]e e




Example (cont.)

E'=[RE;+ PEy(-)Je ™"

E'=[XE, +GE,]Je" " ®

TE, part:
EXI’ _ FTE EXI
=> E =I""E,

SO

E, = (-0.2087)E,



Example (cont.)

E'=[KE;+ pEy(- e ™

Er :[X E1+gE2]e+jkzlze_jkyy /

>
| ©»
Vg

TM, part:
r_— M i
E, =" E,

=> —E,cos8 =I'""(-jE, cosd)

SO
Ez — onFTM

or

E, = j E,(~0.1339)



PaN A - _-k
E"=[XE,+GE,]e "= ™’
Hence

Er — EO [X(_02087) + g(—] 01339)] e"‘jkzlz e_ jkyy
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Example (cont.)

Axial Ratio of Reflected Wave

E' =— E,[X(0.2087) + §( ] 0.1339)] e " ¢ ™"

Note: The phase difference between the components is 90°.
The major axis will therefore lie along either x or q.
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P% =100

=100

P%

r

=% powerreflected

%
T
JA
1 c12 (2]
—[ E,| +|E,| |cOSE,
21, i
1 12 127
—[ E.| +|E,| |cos@
21, i

[|—o.2087|2 +|-0.1339 jﬂ

1+ |

_ _<y> (100)

P% =3.075
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We can also use the TEN:

Incident (TE or TM)

The incident wave has equal

powers in the TM and TE parts.

TE,TM T TE, TM
O F o o
inc g :
Pz |:> #1 #D P = < JZ> ontheline
(o O \0)
TE, TM TE, TM
ZOl ZOZ

. 2 . 2
inc,TE TE inc,TM ™
S R o

P.% =(100)

inc,TE inc,TM
P +P,

Pr% =(100) (%)(‘FTE ‘2 N ‘FTM ‘2)

— (100)

(Pzinc /2)‘1—~TE‘2 _I_(Pzinc /2)‘1—«TM
(P™/2)+(P"™/2)

‘2

P% =3.075
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Pt% = percent power transmitted

Pt% = <(?ét> (100)

()

Conservation of energy: <%t> = <c7é' > + <%r>

J

SO

)
)

P :100+1oo[

SN

=100-PR.”
=96.93

P% =96.93
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Transmitted wave:

Example (cont.)

View from origin

A~ A i — ik
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Example (cont.)

E'=[RE,+ PE(-])Je "
E'=[RE,+FE,Je Mg MY

=> E, =T'" E,
=(1+I")E,
= (0.7913)E,

SO

=(0.7913)E,
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Example (cont.)

E'=[XE,+ PE,(~j)]e "+ ~ q
E =[X 0 E o( 1] | / _p \_
E'=[RE,+FEJe e
TM, part: b |6
Et _TTM Ei N
y y

=> E,cos6, =T™ (-jE,)cosé.
—(L+T™) (- jE,) cos

Hence
E,=—jJE,0+T™)cosa secd,

SO

E, = jE,(0.8018)
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Hence

L
E'=[RE,+TE,Je *e

E' =E, [%(0.7913) + i (~ j0.8018)]e 2 g Y
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Example (cont.)

Axial Ratio of Transmitted Wave

E' = E,[X(0.7913) + f (— j0.8018)] e Mz2e ™M
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View from origin

AR' =

AR' =1.0133
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