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About the Speaker 

J. Eduardo Lugo received his PhD degree in physics from Morelos State University, 

Cuernavaca, Mor., Mexico. His research involved experimental and theoretical studies of 

porous silicon nanostructures. He was a professor in the Department of Physics at Morelos 

State University, where his research focused on porous silicon multilayers and molecular 

dynamics simulations; and he was professor at the Center for Energy Research of the National 

Autonomous University of Mexico (UNAM), where his work entailed research on the electro-

optical properties of nanostructures and multilayer filters. He was a postdoctoral fellow in the 

Electrical and Computer Engineering Department and the Center for Future Health at the 

University of Rochester, Rochester, NY, working with biosensors and photonic bandgap 

materials based on nanostructures of silicon; and at the Photonic Systems Group in the 

Electrical and Computer Engineering Department at McGill University, Montreal, QC, Canada, 

working with OE-VLSI systems. Currently, he is associated at the Faubert Lab, School of 

Optometry, Quebec, Canada, where he is looking for new photonic applications. 

Abstract of the talk 

Photonic crystals have been an object of interest because of their properties to inhibit specific 
wavelengths and allow the transmission of others. Using these properties, we have designed 
a microcavity of Porous Silicon using two one-dimensional photonic crystals with an air defect 
between them. When we illuminate the microcavity with the appropriate light wavelength  an 
electromagnetic force within the structure is generated. These electromagnetic forces allow 
the microcavity to oscillate mechanically and we have named such a device Photodyne. 
Experimentally, we have characterized the maximum displacement of several photodynes by 
using different driven frequencies and light powers. The displacements were put in evidence 
using a commercial vibrometer and by interferometry. From these measurements, it is 



possible to estimate the generated forces. Finally, we induced mechanical self-oscillations. 
The electromagnetic force generated within the whole photonic structure, by light is enough 
to overcome energy losses and sustain self- oscillations at two different frequencies. From 
these mechano-optical measurements, we estimated the stiffness and Young's modulus of 
porous silicon and compared the results with values reported elsewhere and with values 
estimated herein by a mechanical method.  
 

A possible application of these oscillators also discussed. 
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