Parallel Polarization (£/,/)
Electric field is parallel to the propagation plane (here, xz-plane)

n;=sin@; X +cos0O;z

n,=sinf..x -cos0..Z

n,=sinf X +cos6O,z 04

n; * R = xsinf;+zcos0;

fi,.+ R = xsin@,-zcos0,
fi, * R = xsinB,+zcos#,
p2,p4->p5

Y1 =a +jp; Y2 =y +jP;

n, = jop, | jolyilg N, = jous | jolralg
1 O']_"'ngl O'1+jw£1~1£0 2 O'2+jw£2 0'2+jw£1«2£0
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1 2 3 4

E,
| | |

E; i Ejji E/pi?

v

E//L =E;; Ey 1
Ejfr=E By ¢ =>
E,.=E, 6 E
/it =E) e B 6
E, ;= |E,|(e%) 4 3

E, = ‘Eﬁr‘(e‘mm‘”ﬂ)

E e = |E | (e%0%)

E,=cos0; X - sinb; Z
E,y=c0s6, X + sinb, Z

E,=cosf; X - sinf, Z

p/
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again

1 2 3 4

E;  Eyi Ey Ejp?

again

v, ! R N
Ejji=E; ik

Eypp =E;pEjp ¢ =>

E/je =E; Eype )

1

po6

new &

e\
E ;i =E;0E));
Eyjr =By By =>

E;je=E; By )

pPo6

E,i=E, (e_ylan) =

!

\ 4

‘E//z‘(ejem)(e yiniRY

J

|

_ —v A RN 12 — :
E)r=E)y (e71r) = |E)r|(e7F1m) (e “n"”R)

) 4

E//t — E//t (e—'Vznt'R) — “E//t‘(ejQE//t)'(e_'Vznt'R)

—

-

2
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IMPORTANT

again

E i=E (e Ry=|E, |(e/%)(e 1Ry 2
Er=E,y (e R) = |, .| (e/%0m) (e 1rF)

E . =E, (e Ry=|E,|(e/0F)(e 12T R) 08

V1 is used for Incident and Reflected Waves since they propagate in Medium 1

|4 2 is used for Transmitted Wave since it propagates in Medium 2
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Again,

Observe the same routine marked for the incident wave also for reflected and transmitted waves

(e~ V1TiR)

E, :E (e—'Vlﬁi'ﬁ) :HE -‘(ejQE//i)
//U /]t /]t
e
E//T‘ — E//T’ (e_'ylnr'R) — ‘E//T‘(ejQE//r)(e_'ylnr'R)

E,=E , (e?"R)= |E, |(ef0)(e7 120 Ry 08

new

2

E, =Q€—(a1+;ﬁl)ni. )=
v

E,r=E, (e” iRy =

T
E//i‘(ej E/t)

(e~ (B )ARY

v

E, . ‘ CALICES N

E,.=E, (e—<az+fﬁz)ﬁt-ﬁ) — ‘ EM‘(efeg,,t)(e—(amﬁz)ﬁt-ﬁ)

Modified p9
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Again,
Observe the same routine marked for the incident wave also for reflected and transmitted waves

E//i :(e (a'1+j}31)71 )
v

E,=E, (e—(a1+J51)nr-R) = |E,, (e/0E/m) (e~ (c1+if R RY

E//,; | (ef‘gE/fi)‘ge—(% +fﬁl)ﬁi-ﬁ)l 2

E,.=E,, (e—(amﬁz)ﬁt-ﬁ) =|E, . (efeg,,t)(e—(amﬁz)ﬁt-ﬁ)
Modified p9

New, using p5 in ‘modified p9’, ‘modified p10’ is obtained

E//i — |E//i | (ejQE//i)(e—al(xsinHﬁz {:OSHI-))(e—jﬁl(xsinHﬁz cosb; ))

E//r — |E//r | (ejQE//T)(e—al( xsinf,—z cosH; ))(e—jﬁl( xsinf,—z cosb, ))

E//t — |E//t | (ej(-)E//t)(e—az(xsinHﬁz cosﬁ?t))(e—jﬁz(xsinﬁﬁz cosB¢ ))
modified p10
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Again

E//i — |E//i | (ejHE//i)(e—al(xsinQﬁz cosﬂf))(e—jﬁl(xsinﬂﬁz cos6; ))

E//r — |E//T|(ejQE//‘,-)(e—al(xsinHr—z cosb, ))(e—jﬁl(xsinf)r—z cosb; ))

E//t — |E//t| (ej(;’E//t)(e—az(xsin_Hﬁz Cosﬂt))(e—jﬁz(xsinﬂﬁz cosf; ))
modified p10

New,
Using ‘modified 10/,
Assume (¥ 1= (X, =0 (lossless medium 1 and lossless medium 2) =>

e—O(xsin@ﬁz cosf;) — e—O(-xsin&r—z cosfy) — e—O(xsin8t+z cosf) — 1 =>

E//i — |E//i|(ejQE//i)(1)(e—jﬁl(xsin9i+z cos@i))= E//i(e—jﬁl(xsinﬁﬁz COSQE))

E//r — E//r|(EjQE//T)(1)(€_jﬁ1(xsmg?'_z COSQ?.))= E//r(e—jﬁl(xsiné'r—z cos@r))

E//t|(efﬁ'Ei/t)(1)(€—fﬁz(xsin9t+z cosH; ))=E//t (e—jﬁz (xsinf;+z cosH; ))
modified p10, lossless case

E =
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Again,

E//i — |E//i|(ej95//i)(1)(e—jﬁl(xsin95+z COSQi))z E//i(e—jﬁl(xsinﬁﬁz Cosﬁi))

E//r — |E//r|(ejBE//T)(1)(e—jﬁ1(xsin9?.—z COSQr))= E//T(e—jﬁl(xsinﬁr—z COSQ?.))

E//t — |E//t |(€j95//f)(1)(€_jﬁ2 (xsinB;+z cos@t))zE//t (e—jﬁz (xsinf;+z cos@t))
modified p10, lossless case
E,/=cosb; X - sinb; z E//i =E E//i
E,,=cos6, X + sinb, Z E//r — E//T E//r =
E,;t=cos0; X - sinf; Z E,n=FE, . F
07 /]t [/t =]/t 06
New,

ELE315 Electromagnetics Il

E//L — E/{zi(e_jﬁl(xsmerl_z cos0; ))(C{Z}SQI-_ X — Siﬂgi %)
E//T — E//r(e—jﬁl(xsiHQT—Z Cos0y ))(C{Z}SQF X + SiIlI_L)T f)

E//t — E//t(e_jﬁz(XSingt_'_Z Coset))(CUSQt 52' — SiIth %)

Lossless F //




New,

New,

n; X Ey

ﬁi X EfflEffl

E,

)=(

7
/i = ( n n

E ] L Fa A
— (%)( sinf; X +cos6;2) x
1

)= () < Eypo)

o

cosl: X — sinf; z
l l

_ (ﬂ [(sinB;).(—sind;)(—¥ ) +(cosB;).(cosh;) V]

UE|

= (24) [sin6;(+9)+ cos?6,
1

E; A
2 (+1)g
modified p14

(V)] =(

o= GO =G
E,; E/i
= H, =

(e’
M 5!

H,, =
/1 1,

i Ei g sing sz cosonyg
(e_jﬁl(xsmﬁﬁzcosﬂl))y

ﬁ,/,/i _ H,//i(e —jB1(xsinf;+z cosb; )) y =H,’,’i H,’/i
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Y(+V)=H,; H,)

,8'1 (xsinf;+z cos8; ))

modified p15




New,

New,

n XE//T

ﬁr X E//TE//T

ﬁ//r=(*'n1 ) = (

M

)—-(

E,,
/ =) (R X B )

= (22)(sinB, £ — cos6,2) x (cosb, X + sinb, 2)

M

_ (T}") [(sind,.).(sind,.)(—F ) +(—cos8..).(cosb, )]

= (°L) [sin?6,(=9)+ cos?6,(~F)] = (LE)(~1)7

M

modified p16

M

7 E/jry 5 E
H = (— ) H —
e = ( " )H, = ( .
E E
/[T _ H,, = /T
m M
Hypr =

) Y(=V)=H,, H ),

(e —JB,(xsin6y—z cosb, })
7 EUT —jB1(xsinB,—z cosB; ) 25
= ——(eTImEE "(=Y)

ﬁ//r — Hﬁr(e—jﬁl(xsinﬂr—z cosﬁr}) (_y) =H//r ﬁ//r
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