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0 1exp( ) ,iE yE j zb= -

1) Etan should be continuous at z=0

rE

11

11

,
,
hb
me

iE
22

22

,
,
hb
me

tE

: reflection coef.
: transmission coef .t

G

x

zy

1
1

exp( )r
r

EH x j zb
h

=

0
1

1

exp( )i
EH x j zb
h

= - -

2exp( ) ,t tE yE j zb= -

1exp( ) ,r rE yE j zb=

2
2

exp( )t
t

EH x j zb
h

= - -

0 r tE E E+ =

0 0Define , and r tE E E Et= G =

1 tÞ +G =

B.C.’s



Si Photonics (2022/2) W.-Y. Choi

Lecture 4: Reflection and Transmission at Dielectric Interface

2) Htan should be continuous at z=0 
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Incident and Transmitted waves

Reflected and Transmitted waves
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Total waves
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Total E-field for z<0
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Incident and Transmitted Waves
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Reflected and Transmitted Waves
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Total and Transmitted Waves
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ü Parallel Polarization
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Perpendicular vs Parallel

n1 = 1, n2 = 2  20iq = o

0.354, 0.646t^ ^G = - = 0.312, 0.656tG = - =P P

1 2sin sini tn nq q= 9.85tq = o



Si Photonics (2022/2) W.-Y. Choi

Lecture 4: Reflection and Transmission at Dielectric Interface

: from 0  to 90iq
o o

Perpendicular Parallel

(Reflected and Transmitted Waves Only)
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No reflection for parallel polarization on dielectric interface at certain incident angle

è Brewster angle
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Small reflection around Brewster angle
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No reflection for parallel polarization on dielectric interface at certain incident angle

è Brewster angle
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- Incident sunlight is unpolarized: random E-field direction

- At the Brewster angle, only perpendicular polarization reflected

- Polarizer can block reflected light with perpendicular polarization 

(Both perpendicular and parallel polarization)

- Light from inside the container can have both polarizations

- We can see inside the container
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Filter located at the Brewster angle
can almost block the reflected light from 
the window

è We can see through the window
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Polarizaed Sunglasses
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Homework (Due 9/20 Tuesday 11am)

x

z

inE rE
q

0 06 ,e m

0 0,e m

(a) Determine Ez.
(b) If the reflected E-field has only y component, what is the incident angle?
(c) Determine the expression for the transmitted E-field for the incident angle 
determined in (b). 

An EM wave whose E-field given as
E = ( x sinΘ + y + z Ez) exp( jkxx) exp(-jkzz)
is obliquely incident on the dielectric interface as shown below. 
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- No class next week

- Make up classes during the self-study period (12/8 and 12/13)


