GOF EN LOS MEDI OS

¢, Por qué se estremece la carretera con el calor?

T también te has preguntado: ¢ Por qué se estremece la carretera con ™ «&.or?
Encuentra la respuesta en el cuarto capitulo de nuestra serie web: 'Pregunta y Veras'

El profesorAlejandro Mira Agudelo, participd en la elaboracién de un video de divulgacion
editado por la Universidad de Antioquia, dentro de la serie "pregunta y veras", con la cual la
Vicerrectoria de Investigacion quiere acercar al publico general a la ciensentarelo la
explicacion de temas o fendmenos cotidianos en un lenguaje sencillo. En este caso particular
se presentd la explicacion a ¢ por qué se estremece la carretera con el calor? la cual esta ligada
a fendbmenos opticos como el de refraccion, que otmnde estan dentro el ambito de estudio

del GOF.

 iPOR QUE SE ESTREMECE
LA CARRETERA EN EL CALOR?

https://www.youtube.com/watch?v= 3shuVELTiY



https://www.youtube.com/watch?v=_3shuVELTiY

Celebracion dia Internacional de la luz

El capitulo estudiantil de oOptica del Instituto de Fisica de la Universidad de Antioquia
organizo un stand con demostraciones Opticas, videos y comida con motivo de la Celebracion
Internacional del dia de la luz. El evento que duré de 9AM a 4PM contteoasistencia
promedio de 2@ersonagor hora.
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En la pagina d&acebooldel capitulo puedes encontrar mas fotos
https://m.facebook.com/story.php?story fbid=396995714099793&id=100013681033337



https://m.facebook.com/story.php?story_fbid=396995714099793&id=100013681033337

ARTI CULOS I NTERNACI ONALI

Imaging with an extended depth of field by means of the peacock eye
optical element
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! Grupo de Optica vy Fotonica, Instituto de Fisica, Universidad de Antioquia, A.A. 1226, Medellin, Colombia,
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Enmarcados en la linea de Optica Visual, miembros del GOF lograron la publicacién de dos
articulos (el segundo al final de esta seccion) aevita "Photonics Letters of Poland”.
Ambos articulos siguen visibilizando la magnifica colaboracion con colegas polacos en los
temas de sistemas Opticos para la correccidn de la presbicia.
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The paper presents imaging properties of the peacockmigl element. Its abilities for
imaging with an extended depth of fietdillustrated experimentally in monochromatic, as
well as polychromatitight. According to the obtained results the element makes it possible
to maintain the acceptable resolutiaontrast and brightness of outpioiages for a wide
range of defocusing.

DOI: https://doi.org/10.4302/plp.v9i4.774
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Optimized random phase only holograms

ALEJANDRO VELEZ ZEA,"** O JoHN FReDY BARRERA Ramirez,® @ anp RoserTo ToRrrOBA™

Los autores de este trabajo fuerorrislico Alejandro Vélez estudiante dedorado de la
Universidad Nacional de la Plata (UNLP), Dr. John Fredy Barrera Ramirez que es profesor
del Instituto de Fisica de la UdeA y coordinador del Grupo de Optica, Foténica (GOF) y el
Dr. Roberto Torroba del Centro de Investigaciones OpticasegmoTitular de la UNLP e
Investigador Superior del CONICET.
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We propose a simple and efficient technique capable of genefadunger phase only
holograms with a reconstructiajuality similar to the results obtained with the Gerchberg
Saxton (GS) algorithm. Our proposal is to use the traditioGab algorithm to optimize a
random phase pattefor the resolution, pixel size, and target size of the gergtital
system without any specific amplitude data. Tpisduces an optimized random phase
(ORAP), which isused for fast generation of phase only holograms of arbigraplitude
targets. This ORAP needs to be generatdyg once for a given optical system, avoiding the
need forcostly iterative algorithms for each new target. We shomerical ad experimental
results confirming the validitgf the proposal.

DOI: https://doi.org/10.1364/0L.43.000731
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Cross-talk free selective reconstruction of individual objects from ® CrossMark
multiplexed optical field data

Alejandro Velez Zea®*, John Fredy Barrera® Roberto Torroba®¢

Los autores de este trabajo fuerorrisico Alejandro Vélez estudiante de Doctorado de la
Universidad Nacional de la Plata (UNLP), Dr. John Fredy Barrera Ramirez que es profesor
del Instituto de Fisica de la UdeA y coordinador del Grupo de Optica, Foténica (GOF) y el
Dr. Roberto Torroba del Centro de Investigaciones Opticas, Profesor Titutaitdé P e
Investigador Superior del CONICET.

No padding

MSE=857.24 MSE=318.35 MSE=41.57
PSNR=18.79dB PSNR=23.10dB PSNR=31.94dB

50% padding

MSE=570.55 MSE=156.90 MSE=43.93
PSNR=20.56dB PSNR=26.17dB PSNR=31.7dB

In this paper, we present a data multiplexing method for simultaneous storage in a single
package composed by several optical fields of tridimensional (3D) objects, and their
individual crosdgalk free retri@al. Optical field data are extracted from offaxis Fourier
holograms, and then sampled by multiplying them with random binary masks. The resulting
sampled optical fields can be used to reconstruct the original objects. With the adequate
choice of samplingand padding, we can achieve a volume reduction in the multiplexed
package over the addition of all individual optical fields. Moreover, the package can be
multiplied by a binary mask to select a specific optical field, and after the reconstruction
procedue, the corresponding 3D object is recovered without any cross talk. We demonstrate
the effectiveness of our proposal for data compression with a comparison with discrete cosine
transform filtering. Experimental results confirm the validity of our proposal.

DOI: http://dx.doi.org/10.1016/j.optlaseng.2017.07.014
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Fractional optical cryptographic protocol for data containers in a noise-free @Cﬁm“‘_
multiuser environment

Alexis Jaramillo™*, John Fredy Barrera®, Alejandro Vélez Zea®", Roberto Torroba®

Los autores de este trabajo fuerorFadico Alexis Jaramilleestudiante de Maestria de la
Universidad de Antioquia, &r. John Fredy Barrera Ramirez que es profesor del Instituto
de Fisica de la UdeA y coordinador del Grupo de Optica, Fotonica (G®Rical Alejandro
Vélez estudiante de Doctorado deUaiversidad Nacional de la Plata (UNLP) y el Dr.
Roberto Torroba deCentro de Investigaciones Opticas, Profesor Titular de la UNLP e
Investigador Superior del CONICET.
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Optical encryption systems have great potential for flexible and-geglormance data
protection.However, most approaches present two main issueselpathe presence of
speckle noise, and the degree of security they offer. Here we introduce an experimental
implementation of an optical encrypting protocol that tackles these issues by taking
advantage of recent developments in the field. These devetdapnmclude the introduction

of information containers for noise free information retrieval, the use of multiplexing to allow
for a multiple user environment and an architecture based on the Joint fractional Fourier
transform that allows increased degressfreedom and simplifies the experimental
requirements. Thus, data handling via QR code containers involving multiple users processed
in a fractional joint transform correlator produce coded information wateased security

In this way, we can guartee that only the user with the correct combination of encryption
key and security parameters can achieve noisarffeenation after deciphering.

DOI: https://doi.org/10.1016/j.optlaseng.2017.10.008
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Analytical description of optical vortices generated by discretized vortex-producing lenses
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In this article, a general analytical treatment (any topological chaagg number of
discretization levels) for the diffraction of a Gaussian beam through a discretized vortex
producing lens is prestad. In the proposal, the field is expressed as a sum of Kummer beams
with different amplitudes and topological charges, which are focalized at different planes on
the propagation axis. Likewise, it is demonstrated that characteristics of diffractechlght

be modified by tuning the parameters of the setup. Vortex lines are analyzed to understand
the internal mechanism of measurable topological charges that appear in specific planes,
apparently violating topological charge conservation. Conservatioe tdpiological charge

is verified and theoretical predictions are supported by experiments.

DOI: https://doi.org/10.1103/PhysRevA.97.063813
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Experimental evaluation of light sword lens performance with a
variable pupil size
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This paper presents an experimental study designts$t the performance of a light sword

lens (LSL) with different pupil sizes. To do so, Snellen optotype images obtained by a
monofocal lens either with or without an LSL, were compared. Images were obtained for
three different pupil sizes at severabgirvergences. The correlation coefficient and threugh
focus curves were obtained and compared. The experimental results show differences in the
contrast and the depth of focus with different pupil sizes using a monofocal lens without an
LSL. In contrastwhen using a monofocal lens in combination with an LSL, the quality of

images is similar for all pupils and target vergences used, with slight differences only in halos
and contrast.
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ESTUDI ANTES DEIRAIRUWADOO S

Algunos integrantes del Grupo de Opticaogdhica(GOF) participaron en la Ceremonia de
Grados de la Facultad de Ciencias Exactas y Naturales que se llevo & pabem® de
febreo de 2018 Sorayda TrejosGonzalezcon su trabajo de investigacion titulado
"Procesamiento de multiples datos y compresién de informacion por medio de técnicas
Opticas anélogedigitales”, dirigido por el Dr. John Fredy Barrera y el Dr. Roberto Torroba,
recibidel titulo de Doctora eniicay lamaxima distincion académié&umma @m laudeé.
Edwar Alfonso Castafieda con su trabajo de investigacion tituld®l e me nt o s
difractivos con profundidad de foco extendido aplicados a sistemas automaticos de
formaci - n ddrigido pd glén &sdiogo Henao Henarecibio el titulo de
Magister enFisica. Finalmente, kestudiante Julian HenaBscobarcon su trabajo de
pregrado tituladdilmplementacién de las técnicas-6can y Rfscan para la determinacion de
parametros épticos no lineales en materiales semiconductocisgido porel Dr. Juan Humberto
Serna Restrepo y el DEdgar Alberto Ruedarecibid el titulo de Fisicoy la distincidh de
AMencspaciEal 0

jPara todos ellos felicitaciones!

De izquierda a derecha: Dr. Edgar Rueda,
Dra. Sorayda Trejos;isico Julian Henao y el Dr. John Fredy Barrera Ramirez.
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Pasantia del profesor Alejandro Mira

El profesor DrAlejandro Mira Agudelo realizé una estadia de investigacion entre el 5 y el

29 de diciembre de 2017 en la Universidad de Murcia (MiirEigpafa). Con esta pasantia

se continlan los esfuerzos para mantener el trabajo y colaboracion con el Instituto
Universtario de Investigacion en Optica y Nanofisica (IUiOyN), dirigido por el Profesor
Pablo Artal, quienes son reconocidos mundialmente por sus trabajos en el area de la Optica

Visual.



