
f = 60 GHz
εr = 2 μr = 1

σ ≈ 2ωε0 [S/m] ε0
μ0

ε0 ≈ 1

4π · 9 · 109
F

m
μ0 = 4π · 10−7 H

m

μ ε ε

γ

α β

η

λ

z = 0
+z T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 125T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 25T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 5T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 75T

�E1(x, y, z, t) z = 0 t

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 125T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 25T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 5T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 75T

�E2(x, y, z, t) z = 0 t



−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 125T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 25T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 5T

−2 −1 0 1 2
−2

−1

0

1

2

x

y

t = 0, 75T

�E3(x, y, z, t) z = 0 t

�E(z)
�H(z)

+z

�E(z, t) = 3
√
2 (109πt− 200πz +

π/4)�i+ 6 (109πt− 200πz)�j [V /m]

f = 3 GHz
σ = 0 [S/m] εr = 9

μr = 1

γ α β
k

η
η0

vf c

P
la
n
u
l
z
=

con
st.

P
la
n
u
l
z
=

0

x

y

z

�E

�H

Lungimea de undă
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