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Introducción

Fibra óptica
• Fibra óptica de salto de ı́ndice.

Fuente: POZAR, David M. Microwave engineering. John wiley and sons, 2009.
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Fibra óptica

Fuente: Boria, V., Martı́n, C. B., Peñarrocha, V. M. R., Oltra, A. S. B., and Pacheco, P. S. (2002).
Lı́neas de transmisión. Universidad Politécnica de Valencia.
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Fuente: Boria, V., Martı́n, C. B., Peñarrocha, V. M. R., Oltra, A. S. B., and Pacheco, P. S. (2002).
Lı́neas de transmisión. Universidad Politécnica de Valencia.
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Ventajas

Fuente: Boria, V., Martı́n, C. B., Peñarrocha, V. M. R., Oltra, A. S. B., and Pacheco, P. S. (2002).
Lı́neas de transmisión. Universidad Politecnica de Valencia.
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ÓPTICA GEOMÉTRICA

Fuente: Boria, V., Martı́n, C. B., Peñarrocha, V. M. R., Oltra, A. S. B., and Pacheco, P. S. (2002).
Lı́neas de transmisión. Universidad Politécnica de Valencia.
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MODOS FIBRA

Fuente: Boria, V., Martı́n, C. B., Peñarrocha, V. M. R., Oltra, A. S. B., and Pacheco, P. S. (2002).
Lı́neas de transmisión. Universidad Politécnica de Valencia.
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ANÁLISIS DE LA FIBRA ÓPTICA

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.

Daniel Antonio Santillán Haro Lı́neas de transmisión (15/55) 15 / 55
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FUNCIONES DE BESSEL

1 Z (1)
n (kρ) = Jn(kρ), the Bessel function of first kind

2 Z (2)
n (kρ) = Nn(kρ), the Bessel function of second kind or Neumann

function

3 Z (3)
n (kρ) = H(1)

n (kρ), the Hankel function of first kind

4 Z (4)
n (kρ) = H(2)

n (kρ), the Hankel function of second kind

The Hankel functions can be easily computed from the Bessel functions of first
and second kind as follows:

H(1)
n (kρ) = Jn(kρ)+ iNn(kρ) (1)

H(2)
n (kρ) = Jn(kρ)− iNn(kρ). (2)
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Funciones de Bessel

−0.4

−0.2

0.0

0.2

0.4

0.6

0.8

1.0

0 2 4 6 8 10 12 14 16 18 20

kρ

J
n
(k
ρ)

 

 n=0
n=1
n=2
n=3

Daniel Antonio Santillán Haro Lı́neas de transmisión (20/55) 20 / 55



Funciones de Bessel

The Bessel functions for several orders can be easily computed with the
following recurrent relation:

Z (c)
n−1(kρ)+Z (c)

n+1(kρ) =
2n
kρ

Z (c)
n (kρ). (3)

In addition, the derivatives of the Bessel functions can be obtained with one of
the following recurrent expressions:

dZ (c)
n (kρ)

d(kρ)
=

1
2
(Z (c)

n−1(kρ)−Z (c)
n+1(kρ)) (4a)

= Z (c)
n−1(kρ)− n

kρ
Z (c)

n (kρ) (4b)

=−Z (c)
n+1(kρ)+

n
kρ

Z (c)
n (kρ). (4c)
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Funciones de Bessel
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Fibra óptica

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Fibra óptica
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Fibra óptica
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Fibra óptica
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Fibra óptica
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Fibra óptica
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Fibra óptica

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.

Daniel Antonio Santillán Haro Lı́neas de transmisión (35/55) 35 / 55



Fibra óptica

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.

Daniel Antonio Santillán Haro Lı́neas de transmisión (36/55) 36 / 55



Frecuencia normalizada V

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Método Aproximado

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Método Aproximado

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Método Aproximado

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Fibra de ı́ndice escalonado

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Fibra óptica

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Frecuencia de corte

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Tabla Bessel

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Modos Fibra

Fuente: VELA, Rodolfo Neri. Lı́neas de transmisión. McGraw-Hill, 1999.
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Problemas propuestos semana 16

Problema 1

•

•
• Explique los modos linealmente polarizados en la fibra óptica.
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