
Quantum Cascade Lasers

Bandgap engineering is a very powerful technique for the design of novel semiconductor devices. 
Individual control of material composition (band gap), thickness and doping level for each layer in 
a heterostructure offers unprecedented flexibility in optimizing device characteristics to a particular 
application. Band engineering will be discussed in the context of quantum cascade lasers, or QCLs. 
Current research trends in the QCL field will be covered. 

Dr. Lyakh’s research interests are physics of intersubband transitions and carrier transport through 
multilayered semiconductor structures, low-dimensional semiconductor devices and infrared 
spectroscopy. His group has recently demonstrated a number of critical advances, including setting 
a world record in QCL efficiency, the first demonstration of power scaling with lateral active region 
dimensions and the development of monolithic QCLs on silicon. 
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Post-Modification of Nanocatalysts With Atomic Layer Deposition

In this presentation, Dr. Jurca will discuss a recent project from his group: the modification of a 
two-component nanocatalyst system where one of the active components is permanently deactivated 
by low-dosage of zinc oxide ALD. The use of sparse ALD dosing represents a different approach to 
conventional, thicker ALD overcoating to prevent sintering and provides a more robust alternative to 
post-modification with organic molecules which are sensitive to reducing environments. 

Dr. Jurca’s research interests include homogeneous and heterogenous catalyst design with the 
overarching goal of creating hybrid systems. In addition to conventional hydrothermal techniques, 
Dr. Jurca’s lab employs atomic layer deposition as a tool for solid/nanocatalyst development. He 
began his independent career at UCF four years ago. Prior to that he was a postdoctoral fellow at 
Northwestern University and the University of Bristol. He obtained his Ph.D. in inorganic chemistry 
at the University of Ottawa. He has published more than 60 peer-reviewed articles to date. Dr. Jurca 
teaches polymer chemistry and has recently developed a graduate/senior undergraduate course on 
green and sustainable chemistry. 
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Reducing Our Reliance on Fossil Fuels by Electrochemical Fuel Synthesis

Because of the limited reserves of fossil fuels, there is an urgent need to develop renewable energy 
technologies that can reduce our reliance on fossil fuels. One promising strategy is to power the synthesis 
of fuels and chemicals from naturally abundant resources using renewable energy, such as solar- or 
wind-generated electricity. Dr. Feng will discuss these electrochemical energy conversion processes, 
particularly the conversion of CO2 to fuels such as ethanol as well as the reduction of N2 to ammonia, 
both under ambient conditions. 

Dr. Feng’s research focuses on electrochemical catalysis for renewable energy conversion. He received 
his Ph.D. in materials science and engineering from the University of California, Berkeley in 2013. He was 
a postdoctoral scholar in the Department of Chemistry at Stanford University before joining UCF in 2016. 
While at UCF, he received a Sloan Research Fellowship, an ACS Petroleum Research Fund Doctoral New 
Investigator Award, an NSF CAREER Award and a UCF Research Incentive Award.
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