
Electro-Optic Polymer Development and Performance Measurements for Telecommunication 
and Quantum Applications

Increasing network demands are creating a surge in worldwide internet traffic and data storage needs. Current 
network technology is unable to support our growing, global network needs; thus, new solutions are urgently 
needed. Dr. Crawford’s research team is using the synergy found in engineering, chemistry and polymer science 
to develop advanced materials for future use in telecommunication and quantum communication applications. 
This project paves the way for industry collaborations in Florida’s high-tech corridor while also providing an 
opportunity for graduate and undergraduate students at UCF to participate in high-impact research and career 
development.

Dr. Crawford’s lab focuses on studying inter- and intra-molecular interactions of polymers with their 
environment. Results from these fundamental studies have broad application in telecommunications, quantum 
communications, transient electronics, and in generating renewable polymer materials with advanced 
properties. Prior to joining UCF, Dr. Crawford completed postdoctoral work in materials science and engineering 
at UIUC and Northwestern. She received her Ph.D. in chemistry at the University of Maryland, College Park, and 
M.S. in chemistry from North Carolina State University. She is a contributing author on several peer-reviewed 
articles and has received more than 12 awards relating to research and teaching excellence.
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A Few-Mode Platform for Next-Generation Silicon Photonic Integration

Silicon photonics (SiPh) has revolutionized the optics and photonics industry in the last decade. As silicon 
photonic integrated circuits (PICs) advance to higher speeds and offer high-level functionalities, wafer-scale 
yield and PIC performance variability across wafers must be addressed. UCF is working with IMEC to investigate 
the few-mode waveguide platform to address the wafer-scale yield issue, and in the meantime, to improve PIC 
performances in several key areas .

Guifang Li received his Ph.D. degree from the University of Wisconsin at Madison. His research interests include 
optical communication and networking, RF photonics and all-optical signal processing. He has collaborated 
widely with academic institutions and industry. Dr. Li was the director of the NSF IGERT program in Optical 
Communications and Networking at UCF. He is the recipient of the NSF CAREER award and the Office of Naval 
Research Young Investigator award. Dr. Li is a Fellow of IEEE, the Optical Society of America, SPIE and the 
National Academy of Inventors and is editor-in-chief of Advances in Optics and Photonics.
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Rejuvenation of Lithium Niobate for Integrated Photonics

The excellent optical properties of lithium niobate have long established it as a prevailing material for the 
telecom modulator and wavelength-converter markets. Recently, thin-film lithium niobate wafers have 
rejuvenated the material for advanced electro-optic, nonlinear- and quantum-optic devices and circuits. The 
platform has matured and is on the verge of becoming a key ingredient for heterogeneous integrated photonics  
(multiple photonic materials are monolithically integrated on the same silicon chip for enhanced functionality).  

Dr. Fathpour received his Ph.D. in electrical engineering from the University of Michigan. His research interests 
include heterogeneous integrated photonics, nonlinear integrated optics, silicon photonics and nonconventional 
optical waveguide platforms. Dr. Fathpour is a recipient of the ONR Young Investigator Award, the NSF CAREER 
Award and UCF’s Reach for the Stars Award. He is a co-author of about 190 publications, including more than 
40 invited journal papers and invited conference presentations, six book chapters, an edited book on silicon 
photonics and three patents. He is a fellow of Optica.
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