Lect. 3: Reflection and Transmission
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Lect. 3: Reflection and Transmission

k, =n,k,cos06.,k, =nk,sino,

17"z

K, =nk,cos6 k., =nk,ing,
K, =n,k,cos0,,k, =n,k,sino,
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(Assuming perpendicular polarization)
Em _ yE e —JK « x —jk -z
E: = yE eln*g ke

E: = yEte_jktX'Xe_jk”'Z

0.0, E E, =277
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v" Review of Boundary Conditions: Constraints on E,H fields at a boundary.
Each Maxwell’'s Eq. provides one constraint on E or H.
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Ein = YE,e Xg 27

= E, = yErej'“X'Xe_jer'Z

0, E
n, 9/ Ei = yE e MuXg e

n, — : _ X
1 E}i/ei(lb\erEr y]—»z

Applying BC on E atx =0, k, =nk ysing,
E e—jkz'Z + E e_jkrz'z — E e_jktz'z krz :nlkOSiner
I r t -

k. =n,k ,SInd
=>k, =k_=k_|and \E.+E =FE, S
s.on SIn@. =n,;sin@,. =n,sin g,
=> 0 =6 and n;sind. =n,sind, (Snell's Law)
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Ein = yE e JoXg7le7
t Er — yErejer'Xe_jkrz-Z

E: = yEte_"‘<tX"(e_"‘<tz'Z

in = (—;sin 6. + z cOS Hl.)E/ e Tk
m

o (—;sin 0 —;COSHZ.)E% R R
1

(—;sin 6, + zcos b, )l% e Mt ke
2
Applying BC on H at x=0

Ei — Er — Et
(cos@i)A+( cos@i)%1 (cos«9t)%2
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Two simultaneous equations:

E+E =FE,

<=0 (cos@)/+( cose)/ (cosH)/

, E 2C0S 0. (n= nz)
tE ]y n,

) +[n —sin%@
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Parallel quarization .
- }» Hl — yHie_jkx'xe_jkz.Z

i E: ¥  z
N Qet)ﬁt ﬁr _ ;H e+jer'xe—jkrz'2
: : x=0 — _jk x - jk
nl | E Ht:yHte ]tx’xe JKyz "2
Ein - ei i er J

Ei= (;sin 6. — zcos 6. )-anie‘f"x"“e‘f"z’Z

6.,0,H H =7 F - (;sin 0. +zcos gr).anre+jeroxe—jkrz-z
E: = (gsin 0, — z COS Ht)-nthe‘fkfx"“e‘f"fz'Z
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Parallel quarization

s T —jk_x —jk_-
Hl:yHle ]xxe]ZZ
Tr T k. -x —jk,.. -
Hr :yHreJrj rxxe JKyz 2
- h— _.k. —.k-
H, =yHte thxe iz 2

Applying BC on H atx =0,
k. =nk ,sin@ He "7+ H,e /=" = He /'~
=>k. =k_=k_ and H,+H =H,
s.on sin@, =n;sin@. = n,sin g,
=>¢ =6 and n,;sinéd. =n,sind, (Snell's Law)

k_=mnk ,sSIn@.
k_=n,k ,SIng,
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Parallel quarization

Ei, = (x S|n 91’ — zCO0S gi),anie—jkx~xe—jkz.z

+Jjk,.-x _—jk,. -z

E, :(Qsin «91.+Zcos@l.)-771H,,e e

Et = (xS|n Ht — zZzCOS gt).nthe—jkm-xe—jktz.z

Applying BC on E atx =0,
—cos@,-n,H . +cos@ -nH, =-cosb -n,H,
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Two simultaneous equations:

H +H, =H,

i E:
0, Hi . _
n2 i X_(()) —C08 6, -mH; +cos6,-nH, =—Cos6, -1n,H,
X:

Hi ! N : |
" H: H |n°-sin®g, %—nzcosel.
r”__H T 2 cin2 :% 2
i |n°=sIin“@ [“+n"cosd,
H 2ncos 0.
l,” — 771 [ n }/ l (n:&)
Tt [n? —sin®6,]? +n* cosg "
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1t Quiz on next Tuesday

Exercise problems: Prob. 1, Prob. 11, Prob. 16
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