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Profesores
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Asunto: Socializacién de la comision académica para el evento XVI
Encuentro Nacional de Optica y VII Conferencia Andina y del Caribe en
Optica y sus Aplicaciones.

Cordial saludo.

Por medio del presente documento hago la socializacion de mi participacion en el
XVI Encuentro Nacional de Optica y VIl Conferencia Andina y del Caribe en
Optica y sus Aplicaciones (XVI ENO VII CANCOA 2019), el cuél se llevé a cabo
del 26 al 30 de noviembre del presente afo en la ciudad de Monteria efectuandose
en la Universidad de Cérdoba. En dicho evento presenté, en modalidad pdster, el
trabajo titulado “Study of Switching of Ultrashort Pulses in Nonlinear
Photonic Band Gap Materials’, el cual se presenté el dia jueves 28 de
noviembre. En dicho trabajo se analizd la respuesta de un cristal foténico ante la
incidencia de un pulso electromagnético con el fin de probar la existencia de
brechas fotdénicas de energia, encontrdndose que existe una periodisidad de las
mismas cada cierto intervalo de frecuencia, a la vez que una fuerte dependencia
con la diferencia entre los indices de refraccién. En el evento fuerén presentados
trabajos relacionados con los siguientes tépicos:

Desarrollo de equipos de instrumentacién en éptica.

Estudios tedricos y experimentales en foténica y nanofoténica.
Implementacién de técnicas enfocadas a la didactica de la dptica.
Aplicaciones de la optica y la fotonica a diversas areas, se destaco su
aplicacion en la medicina.

La apertura del evento se llevé a cabo el dia 26 de noviembre y desde esa fecha
hasta el 30 de noviembre, se realizaron las diferentes actividades programadas en
el cronograma del evento y llevadas a cabo por profesores investigadores en el area
y estudiantes de pregrado y posgrado en ciencias, ingenieria y areas de la salud. El
evento fue aprovechado para generar relaciones de colaboraciéon con pares
académicos nacionales e internacionales.

Por la atencién al presente, anticipo agradecimientos.

Luis Andrés Santacruz Almeida
Docente Programa de Fisica.
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Ahstraat

We reviewed the theoretical study by Scalora about the propaga-
tion of ultra-short electromagnetic pulses through one-dimensional
Photonic Crystals, getting the transmission function of crystals. We
found that the expression presented in Scalora’s article corresponds
to reflection function but not o transmission function. Also, we ex-
panded the range of frequencies to know-how is the periodicity of
the photonic band gaps. We saw that periodicity of the photonic
band gap is holding for a wide range of frequencies and we calcu-
lated this periodicity for determined values of the refractive index.
Likewise, we analyzed the affectation of refractive index change in
at least one of the component materials of crystal.

Introduction

When a multilayer stack of dielectric material is made in such a way
that it has altemating layers of different refraction index, i.e., the sys-
tem has two materials with index n) and no. and also it has thickness
Afdry and AJ4dng respectively, then the dielectric stack became a re-
flective dielectric coating, such structure is depicted in figure 1.
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Scalora et. al. calculated the dispersion relation of an ultrashort pulse
through a photonic crystal', getting
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They found, with the transmission function T, that a larger index
difference widens the gap, while a smaller difference narrows it, and
so. they concluded that a change of index at least in one of the ma-
terials can produce a dynamical change on the gap, which is make in
practice with a non-linear material.

Ohjetives and Methods

In this work, we did an analysis of this system to get the transmis-
sion function and expand the range of frequencies to know-how is the
periodicity of the photonic band gaps and its properties.

Mathematical Section

According to Scalor’s paper., the ransmission function for the system
described in figure 1 is!

Tiw)=1— {1 — |cos[k(a+ b} (2)
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which was plotted taking into account equation 1, to obtain the pho-
tonic band gaps and the frequency intervals at which they appear.

Results

The graphs of the equations 2 is shown in figure 2-a.
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Figure 2: Gaphics of mamsms son futon o (2} equaion 2 and b} eguasion 3

The graphic 2-{a) is not the result showed per Scalora in his article, but
the equation

Tiw)=0{1— |eoskia+b)]|}. (3)
it does correspond to the expected, whose graph is shown in the fig-
ure 2-(h). Therefore, the graph shown by Scalora in his article does
not correspond 1o the transmission function, so, it must be the reflec-
tion function. Also, a greater range of frequencies was analyzed and
found that more band gaps exist with a non-dependent periodicity of
the refractive index, as shown in figure 3.
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Figure 3: Graphac of Sassmmson fencion wa graer range of fregandes o diffaes vakes of refmc ive mdex.

Conclusions

e Equation 2 is the reflection function of the photonic crystal.
e Equation 3 is the correct transmision function of the photonic erystal.

o There are more photonic band gaps if we considered a greater range
of frequency.
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