Perpendicular Polarization ( E, )
Electric field is perpendicular to the propagation plane (here, xz-plane)

al

fi;, fi,, g2 unit vectors
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R=xx+vyy+z3
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again >\q

1 2 3 4

H, ,Hy, H, H;"?

| 1 f i : HJ.I — HJ_I HJ_L

ﬁJ_i =H,; Hli ) =>

ﬁj_r =H,, ﬁl‘r [ => HJ_T HJ_T HJ-T

H,=H, H

1t IRRLIRN. 6 HJ_t HJ_f HJ_t a6
new /<
~_\ 2

H
' .

H,, =H, (e1"F)-= ||le|(fjeH”),(e_VlnrlR)

H

e =H; (e7V2"R) = |Hu:|(ejeH”)(e_yznt'R)
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IMPORTANT

again

—

H  =H, (e7"%R)= |H |(e/fH1i)(e V1 R) 2
H,, =H,, (e_}flﬁrﬁ) = |Hu~|(BJ'QH”)(e_hﬁrﬁ)

Hio=H. (e7270F) = [H | (/) (e 7727

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

H o =[H,] (e 71R) = | H il (e/8manye iRy 2

H  =H, (e_]flﬁrﬁ) = |H¢r|(ejeH”)(e_hﬁrﬁ)

Hoo=Hyp (e77776R) = [H | (e/0sr) (e 7127 Ry

8

new

2

H ; =[Ho[e™(@tPomeRy <|IH,;|(e%n 1)

Y —_—
HJ_T' — lr(e_(gl'l'jﬁl)ﬁ?"'R) —

HJJ.’? — Hlt(e_(a2+jﬁ2)ﬁt'§) —

(e_(ﬂf1 +j51)ﬁi'§)

H;

H,

Y —_
(e/OH.ir) (e~ (“1ti PR RY

(e/0Ht) (e~ (@2 +iP2)neR)y
modified a9
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Again, 2
Observe the same routine marked for the incident wave also for reflected and transmitted waves

H,, :We_(al‘l'jﬁl)ﬁi'ﬁ) =[H, [(e/fH D)(e~(@1+iFDRR)Y

\ Y _)l \ Y :

H, = H(e—(ﬂﬁjﬁl)ﬁrﬂ) = |H,, (ej@mr)(e—(alﬂ'ﬁl)ﬁr'R)

H, =H, (e (@tiP)AcRY = |H |(e/fHit) (e~ (@2tiF)leRY
modified a9

New, using a5 in ‘modified a9’, ‘modified al10’ is obtained

HJ_i — |HJ.£ | (ej@HJ_i)(e—al(xsinﬁﬁz cos@i))(e—jﬁl(xsineﬁz cos0O; ))
HJ_r — |HJ_r | (ej'BHJ_.,-) (e—afl( xsinf,—z cosb; )) (e—jﬁl( xsinf,—z cosbO, ))

H, =|H,| (ej@HJ_t) (e~ (xsinf¢+z cosﬁt)) (e—jﬁz (xsinf¢+z cosby )
modified al0
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Again

HJ_i — |HJ_E | (ejﬁHu)(e—al(xsiHQﬁz cos@,;)) (e—j'ﬁl(xsin9i+z cosf; ))
le — |HJ_?” | (ejQHLr)(e—cxl(xsinﬁr—z cos6, ))(e—jﬁl(xsin&r—z cos6, ))

Hit — |Hit | (ejQHJ_t) (e_ﬂfz (xsinB¢+z cosﬁ‘t)) (e—j'ﬂz(xsin9t+z cosf; )
modified al0

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

e—O(xsin8i+z cosf;) — e—O(xsin&r—z cosfy) — e—O(xsin9t+z cosf) — 1 =>

HJ_,; — |HJJ:|(engJ_i)(1)(e_jﬁ1(XSin9i+z cos@i))z HJ_;; (e—jﬁl(xsinﬁﬁz cos@i))
HJ_T — |HJ_T|(ej9HJ_T)(1) (e—jﬁl(xsin&r—z cosH, )): le(e—jﬁl(xsin&r—z cosb, ))

HJ_t — |HJ_t | (ejGHJ_t)(l) (e—jﬁz (xsinB¢+z cosbH; ))zHJ_t (e—jﬁz (xsinBy+z cosb; ))
modified al0, lossless case
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Again,

HJ_i — |HJ_L.|(engii)(1)(e—fﬁ1(?CSin9i+Z cos@i))z Hu(e—jﬁl(xsinéiﬁz cos@i))
HJ_r — |HJ_?.|(engJ-”)(1)(e_jﬁl(xsmgr_z cosB, )): HJ_T(e—jﬁl(xsinQ-r—z cos6, ))

HJ_t — |HJ_t | (ejQHJ_t)(l) (e—jﬁz (xsinB:+z cosB ))zHJ_t (e—jﬁz (xsinB¢+z cosH; ))
modified al0, lossless case

H,=H,;H; ) H, ;==c0s0; X + sinfb; Z

HJ_r — HJ_T HJ_T' => H\J_r=COSBr X+ SillBr VA

Hi¢=H, H ) H, ,=-cosO, X +sinb, 2
ab a7

New,

—

H = H, (e JPr(xsinbi+zcosbi)y(_cose % + sind, 2)

—

H,, = H, (e JP(xsinbr=zc0s0r))(cosh % +sind, 2)

H,,=H, (e IP2rsinbr+zcosb)y(_cosh, & + sing, 2)
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New,

Ey=ny(HyxA) =n(Hy Hyx ) = (O Hy )(Hy < AY)
= (n H,; )(—cosB; X +sinf; Z) x (sinf; X +cosH;2)
= (mH,; )(—cos8;).(cosO;)(—Y) +(sinb;).(sinb;)y

= (mH ;) [C03295(+f)+sin295(—|—ﬁ)] — (anﬂ)(—I—l)}?
modified al4

—_—

E ;= (TIlHM. ) Fu‘ — (TIlHM Y(+Y)=E Eu’
mH, ;= E ;=1 H (e IPrlxsinfitzcosti)y
EJ_i — anli(e—jﬁl(xsinE)ﬁz cosB; ))y

EJ_i =E, (e P (xsinfy+z cosb; )) y modified al5
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New,

Eir =1y (Hy X Ap) = 0y (Hyy Hiy X Ry) = (0 H o Y(Hoy X )
= (nH,, )(cosB,. X + sinf,. Z) x (sinf, X —cosb,.2)
= (nH,, )(cosB,.).(—cosB,.)(—¥) +(sinb,.).(sinb,.)y

= (mH ) [cos?0.(+9)+sin“0.(+9)] = (0, H )(+1)Y
modified al6

eyl

(an )EJ_T' T (an )(_l_y) EJ_T EJ_T'
mH, = E , =nH, (e /P1lrsinbr=zcostr)y
EJ_T — anlr(e—jﬁl(xsinE)T—z CDSQT))y

EJ_T — Elr(e_jﬁl(xsmgr_zCDSST)) y modified al7
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