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Example #1

Let there be an interface between two semi-infinite media in the x-y plane. The dielectric
constant of the first medium is 2.0 and the dielectric constant of the second medium is 4.4.

1. Given that the electric flux density in medium 1 is 51 = 2.1a, + 0.7a, + 1.5a, C/m?,
calculate the electric flux density in medium 2, 52.

2. Calculate the angle 51 makes with the interface.

3. Using the law of refraction, calculate the angle 52 makes with the interface.
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Example #1 — Problem Setup
Start by visualizing the problem and setting up the coordinates.
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Example #1 — Problem Setup

Start by visualizing the problem and setting up the coordinates.

Plot 51. 7
D, =214 +0.74 +1.54. C/m’ é
y=2.1a,+0.7a, +1.5a,
&
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Example #1 — Part 1
Separate 51 into tangential and normal components.
S ~ N A 2 gj
D, =2.1a,+0.74,+1.54. C/m
. y ) D
Tangential Normal
D, =2.14a,+0.7a, C/m* D, =154, C/m’
&
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Example #1 —Part 1

Apply boundary condition for normal component.

[jl,n = l_jZ,n
.54, C/m*= ljz,n 6
\\\\\I“l,/
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Example #1 — Part 1
Apply boundary condition for tangential component.
b, b,
€ & a
— E —
[%;::_Alzt
81
~ 4.4 n n )
D,, =%(2.1ax +0.74, C/m’)
D, =4.624 +1.544, C/m’
i EMPossible slides

9/16/2022

8



Example #1 —Part 1

Gather both components to get overall 52.

L%::l%¢'kl%m
D, =(4.624, +1.544, C/m’)+(1.54. C/m’) 6
D, =4.624,+1.544,+1.54, C/m’
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Example #1 — Part 2
Calculate the angle 6, of ﬁl.
Recall the property of dot products.
AoB:‘AHB‘COS@AB 5;7
Calculate 6, by letting
A=D,
a:@
0.5 =06
The dot product becomes
D, ea. Z‘DIH&JCOS@
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Example #1 — Part 2

Continued...

Solve the dot product equation for 6,.

DIO(ZZZ‘DIHQJCOSHI

D, =‘[)1‘cos6?l

i

6, =cos”

I

1.5

J21) +(0.7) +(1.5)

6, =cos”
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Example #1 — Part 2

Calculate the angle 6, of ﬁz.

The law of refraction is
tang, tand, i = e —

& &,

Solving this for &, gives

afe :
0, =tan"' (—2 tan HIJ X

&

0, = tan™' (ﬁtan 55.90)
2.0

0,=72.9°
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