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Boundary Condition Example F o &
£, R E,
GivenE, =2x-3y+5zV/mata e,
charge-free dielectric interface, A
find D, and the angles 6, and 0,. - 5,1a = &
Solution: The normal is +z, so the .

z components are the normal
components. Since the interface is the x-y plane, both x and y
components are tangential components. Thus:

Applying £, = E,. gives:
E1: =2ﬁ—3§7+52 ppyl g 1t 2t gV

E,= =E,X+E,y+E, 17 Ey.=2, E,=-3

x: y:

D, =¢,¢, E, =4gX—6&,y +10¢,2 Applying D, = D,, gives:
D2 = :DZxﬁ+D2_y57+Dzzi
D, =10g,
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The remaining components are found from D, =¢E, = ¢¢,E,

D, X+ D, § +105,2 =55, (2% -3y + E, Z)

=10g,X —15¢,y +5¢,E, 2
=D, =10, D, =-15¢, E, =2
Hence: D, =10gX —15¢,y +10¢,2
We now consider the angles made with the interface (the x-y plane):

E,+2 =[E,|cos(90" - 6 )

5=(2)" +(=3)" +(5) cos(90" - 4)
5=1/38sin 0, = 6, =arcsin (0.811) = 54.2°
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Similarly: E,z =|E,|cos(90" —6,)

2=(2) +(-3) +(2) sing, = 6, =arcsin(0.485)=29.0°

E
Alternatively:  Since tan9=||E—“| , we have
t
tanHI — — Dlz/
\/EZ +E2 \/EZ +E2
tan 02 _ _ DZz/gong

\/Ez +E2 \/E§X+E22y
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Since £\, =E, and E, =E, ,and D_ =D,

tan 6, _én

Therefore:
tand, ¢

rl

NB. This equation is related to the field directions, NOT the
propagation directions....

i.e. This is NOT Snell’s law!!
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