Lect. 4: Dielectric Interface
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Lect. 4: Dielectric Interface

(Assume E;, has only y-component: Perpendicular Polarization)
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Lect. 4: Dielectric Interface

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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Lect. 4: Dielectric Interface

Ein = yE e e i:?
n, Er = yE enXg ke?
N, E: = yE e *uxgiku?
k. =nk ,sIn6,
Applying BC on E at x =0, k_=nk ,sin6.
El.e_ij'Z + Ere‘jkrz'z - Ete—fkrz'z k_=n,k ,Sing,
=>k =k_=k_ and E +FE =FE,
. nySin@, =n,sin@, = n,sin g, > Continuity of key

=>0, =6, and n,sin0, =n,sing, (Snell's Law)
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Lect. 4: Dielectric Interface

Ein = yE e Mg le7
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H, = ( xsin @, + zcosé? )E/ e Mhux g ki
Applying BC on H at x=0
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Lect. 4: Dielectric Interface

Two simultaneous equations:

E+E =FE,
=0 (cosé?)/+( cos&)/ (cos@)/
E cosd —| n —sin?4, | %
r:],l_ }/
E cos @, +| n* —sin? @ |2

2C0s 0, n,
}/ (n_ )
cos 6, +[n —sin 0] n

6.,6,E  E areall solved!
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Lect. 4: Dielectric Interface
XI H: = ;H.e_ij'xe_ij'Z
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_n1 A ; A E, k. =nk ,sin@
EinNe, 1T k_=nk,sing.

i | H: k_=n,k ,sSing

r= (x sin@. + zcos Hr)-anre”"m'xe‘f"m'Z

[ = (Esin 0, — z cos Ht)-nthe‘f"fx'xe‘f"fz'Z
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Lect. 4: Dielectric Interface

Parallel quarization . Hi= yH e /Fie /s
i - H. = ;Hreﬂkm-xe—jkrz-z
i H, = ;Hte_jk”“'xe_jk”'z
n, |
_w E,
EN\.~ 0, | 0, J Applying BC on H at x =0,
Hn 1 H, >k =k_=k_ and H,+H =H,
k. =nk ,sin@ son Sin@, =n;sin@, =n,sing,
k_=nk, sin 0. =>60. =6 and n, sind =n,sind, (Snell's Law)

k_=n,k ,sIng
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Lect. 4: Dielectric Interface

Parallel Polarization

Ein = (xS“’] 01, — zCO0S el_).anie—jkx'xe—jkz.z
Er = (;Sln 01’ + ;COS gi).anre+jer-xe—jkrz-z

4

E: = (x sin 8, — z cos gt).nthe—jk,x-xe—jkﬂ

| H: Applying BC on E atx =0,

—co0sd6,-nH,+cosb,-nH, =-coso, -n,H,
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Lect. 4: Dielectric Interface

Two simultaneous equations:

H+H =H,
—cosd, -nH, +cosb -nH =-coso, -n,H,

12 —sinzel._}/2 —n’cosé
[ 12 —sinzei_% +n?cos6,
H 2ncos o,
t”:772 r_ e y i (n:ﬁ)
i, [nz—sinzﬁl] * +n°cos o, L
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Perpendicular i

Lect. 4: Dielectric Interface
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For 6 =0,
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Lect. 4: Dielectric Interface

Homework

A plane wave whose electric field is given as E = (X + 7y — 2) exp(-jkx —jk,z) is incident on a
dielectric interface as shown below.

n, = n,=2 x

(a) Show that the incident angle g is 45 degrees. (Hint: Use Maxwell’s Equations)

(b) Determine the expression for the reflected E-field.

(Hint: Decompose the electric field into the perpendicular component and the parallel
component)
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