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Shou “Sean” Pang
CREOL

Computational 
Optical Imaging

Peter Delfyett
CREOL

Fundamentals of 
Ultrafast 

Photonics

Shin-Tson Wu
CREOL

Emerging 
Augmented Reality 

& Virtual Reality 
Displays

Aristide Dogariu
CREOL

Mechanical 
Action of Light & 

Applications

Short-Course PresentersDay 1
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Day 1

Nelson Tabiryan 
BEAM Co.

Tribute to
Boris Zel’dovich
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Professor Emeritus Boris Zel’dovich joined the CREOL faculty in 1994 and retired last
year.
Before coming to UCF, he had a distinguished career in the USSR, and was a member
of the USSR Academy of Sciences and a recipient of the USSR State Prize.

He is well known for his discovery of optical phase conjugation and he is the
recipient of the OSA Max Born Award

Boris Zel’dovich
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Rafael Guzman
Optical Monitoring of Blood Coagulability during Cardiovascular 
Surgery via Coherence-Gated DLS

Sepehr Benis 
Large Optical Nonlinearities in Transparent Conductive Oxides 
at Epsilon-Near-Zero

Student Speakers

Nafiseh Mohammadian 
Performance Comparison of Millimeter Wave Imager Configurations

Jonathon White 
Attosecond Streaking Phase Retrieval with Deep Neural Network 

Day 1

Student of the Year
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Sajad Saghaye Polkoo

Congratulations

Students name

Best Poster AwardDay 1

Imaging Beam Steering for LiFi Communication
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Invited SpeakersDay 2

Craig A. Hoffman
NRL

Ursula Gibson
NUST

Stan Whitcomb
CalTech

Clara Rivero Baleine
Lockheed Martin

2019 Distinguished Alumni Award 

David Hagan
UCF

Miguel Bandres
UCF

Demetrios
Christodoulides

UCF

Stephen Kuebler
UCF
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SPIE Guest Speaker

Kent Rochford
SPIE CEO

Day 2
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Jeffrey Oleske
Andor Technology

Focus on results

Alexei Glebov
OptiGrate

Optigrate—from CREOL research to world markets

Eric Park
Q-Peak

Laser innovation since 1985

Affiliates PresentersDay 2
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New Industrial Affiliates:  Welcome
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Industrial Affiliates Members
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• Ready and early access to R&D results & state-of-the-art research facilities
• Early access to graduating students

Benefits to Affiliates

Benefits to CREOL
• Student access to internships and access to employment opportunities
• Industrial advisory role in educational matters
• Financial and in-kind support enhances our instructional & research lab

Industrial Affiliates Program

Benefits to Both

• Networking for federally funded industrial programs (SBIR’s, STTR’s, .. )
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Alexei Glebov 
President

James Pearson
Executive 
Director 

Ed Schons
President
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CREOL Staff
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Overview of CREOL

32 years
Research and Education in Optics & Lasers
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CREOL History

2005 Florida Photonics Center of Excellence

2013 BS degree in Photonic Science and Engineering

1987 Founded as Center for Research & Education in Optics & Lasers. MJ Soileau

2004 Became a graduate college, first in US.

2006 Townes Laser Institute Martin 
Richardson

Peter
Delfyett

2013 Institute for the Frontier of Attosecond Science & Technology Zenghu
Chang

2020  New Dean

2010

2020

2000

1987

2009  New Dean
Bahaa Saleh

...

1999 Became the School of Optics Eric Van Stryland
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- 50% growth (+ 17 – 7)
- New areas  (fibers, materials, atto, 

nano, bio, manufacturing) 
- Undergraduate program
- Junior vs senior
- CREOL vs COP 
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Research Park CREOL Bldg
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Phase II Addition

Unfinished space for new 
auditorium

E N

Naming Opportunity
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State-of-the-art lab fabrication & characterization 
capabilities for research in optical ceramics, IR 
glasses and glass-ceramics & optical fibers. 
Powder processing and sintering equipment, 
MOCVD fiber-preform fab lab.  

Optical Materials Lab (OML)
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Townes Institute Science & Technology Experimentation Facility (TISTEF)

1 Km Range

Government asset specializing in in-situ Optical Target Characterization using remote sensing.  
Operated and maintained by UCF
Based at Kennedy Space Center on Merritt Island, 
40 miles East of Orlando
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Industry (26) Academia & Research Labs (21)

Amazon 
Apple x4
ASML x3 
Aquitaine 
Facebook 
Google     
Harris x2
Infinera x2 

IPG 
KLA-Tencor
Lumentum x2
Luminar
MACOM 
Micron 
Microsoft x3 
Nufern

Caltech, Chalmers U
Joint Quantum 
Institute U Maryland x2
Northwestern 
Princeton 
Stanford (SLAC) 
U Rochester (Lab Laser 
Energetics)
UCF              

AFRL, 
Air Force 
ARL
Right Patterson
NIST

Academy of Sci Beijing
Ctr Relativistic Laser Sci

(S. Korea)
ICFO (Spain) 
Nanjing Univ (China)

PhD Graduates Employment 2016–2018
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Funding from/through industry $2.6M
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• sdPhotonics

• Plasmonics

• IRRadiance

• Lambda Photonics

• Olkin Optics

• Crystal Photonics

• Beam

• OPTIGRATE

• Midsoft

• Medical Lighting Solutions       

• LP Photonics

• Raydiance

sdPotonics

Acquired by IPG

Acquired by coherent

Acquired by 
Rochester Precision 
Optics

Spinoffs currently existing in one form or another
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34 Books                            > 4,200 journal papers               > 100,000 citations

317 patents                               29 spinoffs                    213 industrial partners

318 PhD degrees                    425 MS degrees                      41 BS degrees

> $277M external funding

32 years Research and Education in Optics & Lasers
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Fellows Awards

25 Max Born3, Holynyak, Wood3, Fraunhofer, Beller3, Mees

16 Gold Medal, Kingslake, Gabor, Stokes2, BACUS, Edgerton

12 Engineering Achievement

8 Bouchet

2

1 Rajchmann, Slottow-Owaki

2 Outstanding Educator

1

 Faculty Honors & Awards

National Society 
of

Black Physicists
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YIA

Florida Inventors
Hall of Fame

 Faculty Honors & Awards
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Highlights 
since 2018 Industrial Affiliates Conference



CREOL The College of Optics & Photonics 38

Faculty

Miguel Bandres
joined the faculty

Eric Van Stryland
“retires”
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Retirements

CREOL Founding Faculty Graduate Fellowship Fund 
Large bequest made by Eric & Barbara Van Stryland

Eric Van Stryland
CREOL co-founder 

Director, CREOL, 1999-04
Founding Dean, 2004-09
President, OSA, 2006
Fellow, OSA, SPIE, IEEE, APS
OSA Wood Prize, 2012
ISI Highly Cited Author
. . .

Professor & Dean Emeritus

. . . . . . 
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New Faculty

Ph.D., CalTech
Postdoctoral fellow, Technion 

Research area: Novel optical beams & topological photonics.   

Miguel Bandres
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Sasan Fathpour Romain Gaume Mercedeh Khajavikhan

Promotion to Professor Promotion to Associate Professor with Tenure

Promotions
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Demetrios Christodoulides
OSA Max Born Award

2018 Faculty Awards & Honors
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Axel Schulzgen
Fellow, OSA

2018 Faculty Awards & Honors
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Mercedeh Khajavikhan
DARPA Young Faculty Award

Topological Phenomena in 
Active Photonic Platforms

2018 Faculty Awards & Honors



CREOL The College of Optics & Photonics 45

ST Wu 
Honorary Professorship 
National Chiao Tung University, 
Taiwan

Peter Delfyett
Townsend Harris Medal
The City College of NY

2018 Faculty Awards & Honors



CREOL The College of Optics & Photonics 46

Kathleen Richardson
Pegasus Professor Award

Aristide Dogariu
Trustee Chair

2018 Faculty Awards & Honors
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FPCE Professorships

Ayman Abouraddy Leon Glebov Kathleen Richardson

2018 Faculty Awards & Honors
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Rodrigo Amezcua Correa
Reach for the Stars Award

Debashis Chanda
Reach for the Stars Award

Luminary Awards 
Mercedeh Khajavikhan

2018 Faculty Awards & Honors
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22
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19

24 21

189 papers 

2018 Journal Publications
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198

43

2018 Conference Presentations
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George Stegeman Memorial Graduate Scholarship

CREOL’s 2019 goal is $5M
~$8M since beginning of campaign
~$4.7M Gift in kind

$72K

Believe Campaign 2019

Development

CREOL Founding Faculty Graduate Fellowship Fund ~$2.7M
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Student Organizations
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IONS 2019
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STEM  Day.  March 29, 2019

March 30, 2019

April 13, 2019
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Research Highlights
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Research @ CREOL

Materials Devices

Systems

IR
Visibl
e

THz UV 
X-

ray

psnsμs fs as

nmμsmmmkm

Fundamental Science
Engineering Applications
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”””

Laser & Plasma Laboratory 

Science & Technology
Lasers: solid-state, ceramic,

semiconductor, fiber
High-Power Lasers
Optical Frequency Combs
Ultrafast Lasers
Attosecond Photonics

Applications
Manufacturing
Microfabrication
Material Processing
Biomedical

Optical Materials Lab

Optical ceramics

TISTEF

iFAST

Lasers
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Supersymmetry boosts beam quality of laser arrays
Principles of supersymmetry have been used
to boost the performance of an array of solid-
state lasers. The work was led by Mercedeh
Khajavikhan at the University of Central
Florida in the US. Her team used ideas
underpinning the speculative supersymmetry
theory of particle physics to suppress
unwanted high-frequency modes in their
array. The result was a focussed beam
intensity that is more than four times greater
than achieved by conventional laser arrays.

Supersymmetric laser arrays

Invited Talk
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Applying topological physics to lasing 
creates more highly efficient and robust 
lasers

Miguel Bandres

Topological insulator  lasers

Invited Talk
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Fully ionized hydrogen plasma 
can be used as a dispersive 
material to compensate the chirp 
of attosecond pulses in the 282–
533 eV window

Attosecond Optics
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Cover feature

High-resolution electron density measurements of plasma 
induced by laser filamentation demonstrate the transition from: 
- linear regime (high NA): high peak density and large diameter
- nonlinear regime (long distance filamentation) low peak

densities and small plasma diameter.  

Laser Filamentation
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Frequency comb generation
dB

Comb generation by electro-optically modulating light from CW laser using a high frequency 
oscillator.   
In this novel configuration, the oscillator is optoelectronic: generated by detecting and 
filtering light from another laser. 
Advantage:  Tunability
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Diffraction-free, dispersion-free light 
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Achromatic laser mode converters

The volume Bragg gratings (VBR) is encoded such 
that each spectral component diffracted by the 
surface grating corresponds to a Bragg angle 
with the correct mode conversion hologram.  

VBR
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Fiber LanternFiber Tower

Fiber Tower

cladding (PS)
doped core (COP+DCM)

100 µm

20 mm

fluorescent core fluorescent particles

Fabrication of fluorescent polymer 
particles 

Fiber Optics

Fiber Tower

Science & Technology
Fiber Fabrication Technology
Micro- and Nano-Structured Fibers
MIR and NIR Fibers
Fiber Lasers

Applications
Fiber Optic Sensing 
Fiber Optic Communication
Fiber Optic Networks
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Demonstration of mode-selective lanterns supporting 15 spatial channels by use of 
GRIN fibers & microstructured templates for efficient mode sampling & conversion. 

Photonic lanterns
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Crosstalk in SDM requires complex DSP.  This can be alleviated by inducing strong mode 
coupling and reducing group delay spread by means of long-period gratings (LPG) and 
optimized index profile. 

Space-division multiplexing (SDM) in fibers
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Disordered fibers: Imaging & generation of high-quality wavefronts

One of top 
downloads 
for Aug 2018
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>10 W 
mid IR (2.5 μm) 
over 20-cm length 
90 % transmission

Chalcogenide fibers
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The fabric is embedded with metal micro-wires that carry an 
electric current through the threads, causing pigments in the 
threads to change color in response to the push of a button.

ChroMorphous technology: an active, user-controlled
color-changing fabric.

Textile Industry’s First Active, User-Controlled Color-Changing Fabric

Ayman Abouraddy
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Optoelectronics
& Integrated Photonics 

Nanophotonics Fabrication Facility

MBE Facility

Science & Technology
III-V Semiconductor Devices, QCL
Quantum Dot & VCSL Technology
Oxide Semiconductor Devices
Organic Semiconductor Devices
Photovoltaics
Silicon Photonics 
Flexible Glass Integrated Photonics
Periodic Structures & Metamaterials
Nanoparticle & Nanowire Synthesis
3D Nanofabrication
Plasmonics
Gratings & Holographic Optical Elements
Applications
Optical Communication
Optical Processing & Switching
Solar Energy Applications
Integrated-Optic Sensing
Integrated-Optic Signal Processing
Medical Applications of Nanophotonics
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Fathpour has pioneered integration of ultracompact photonic devices & circuits 
formed on submicron films of lithium niobate and compound semiconductors on 
silicon substrates. He has demonstrated optical modulators and SHG using PPLN
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August 2018 Issue

"Thinking beyond conventional silicon photonics" by Sasan Fathpour
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Semiconductor nanomembrane photodetectors 
integrated with single-mode chalcogenide glass 
waveguide in a multilayer laminated 
configuration.    1.4 GHz bandwidth at 1530 nm. 

Semiconductor nanomembrane photodetectors 
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Science & Technology
Nonlinear Optical Materials 
Parametric & Multiphoton Processes
High Harmonic Generation
Nonlinear Waveguides & Lattices
Spatial & discrete solitons 
Quantum Information 

Applications
Switching and signal processing
Metrology
Spectroscopy and Material Identification
Laser Protectors
Quantum Communication & Sensing

Nonlinear Spectrophotometry

GaAs subharmonic
OPO  

Nonlinear &
Quantum Optics
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The Z-scan & beam-deflection methods invented by Van Stryland & 
Hagan have been used for precision measurement of nonlinear 
refraction (including temporal & polarization dependence), of 
various materials

Measurement of nonlinear optical properties 

Invited Talk
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Massively parallel sensing of trace molecules
and their isotopologues with broadband
subharmonic mid-infrared frequency combs,

New laser technique may help detect 
chemical warfare in atmosphere

New platform for MIR dual-comb 
Fourier-transform spectroscopy, 
based on a pair of ultra-broadband 
subharmonic OPOs pumped by two 
phase-locked thulium fiber combs

MIR Frequency Combs
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Fabrication of ZnSe ceramics with a grain-size 
matching the optical coherence length
enables three-wave mixing via random quasi-
phase-matching

Nonlinear optics in ceramics
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Invited Talk

SEM images of nano-pillars fabricated by MPL 
in thermally deposited As2S3 side-view

Top-down

3D Multiphoton lithography
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(a) (b) 

Optical Control  of Cell Motility

Dialysis Machine

Optical Probe

10 µm

nanoparticles

cell

nanoparticles:
internalization

Liquid Crystal Biosensors

Imaging, Sensing
& Display

Science & Technology
Nanophotonic & Plasmonic Sensors
IR Sensors, Spectroscopy 
Actuators (Optical Forces) 
Near Field Imaging
Fluorescence Nanoscopy
X-ray & EUV Imaging 
Single-Molecule Imaging 
Computational Imaging
Imaging Through Random Media
Liquid Crystal Technology

Applications
Sensing & metrology
Biology & medicine 
Display 
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New Understanding of Light Allows Researchers 
to See Around Corners

A highly scattering wall can transfer certain statistical properties 
of light that assist in detecting non-line-of-sight objects 
illuminated by natural light 

Coherence-based imaging

wall
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The multiplexing & parallelization advantage of 
coded-illumination in XDT enhances contrast & 
reduces acquisition time (x10), without need of a 
high-brilliance synchrotron source:

Apps: Medical imaging & industrial nondestructive testing

X-ray diffraction tomography
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HILO

enables clear wide field-of-view, high 
signal-to-background, 3D 
single-molecule imaging of sub-cellular 
structures.

Sheet illumination microscopy by use of 
thin & highly inclined, laminated optical 
sheet (HILO)

Molecular & cellular imaging
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A new polarizer-free photo-activated smart dimmer

Liquid crystal technology
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• LCDs are leading in lifetime, cost, resolution density and peak brightness 
• LCDs are comparable to OLEDs in ambient contrast ratio (ACR), viewing angle, 

power consumption and, color gamut (with QD-based backlights); 
• LCDs and are inferior to OLED in black state, panel flexibility and response time. 

LCD vs OLED
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CREOL Institutional Issue in Applied Optics

Guest Editors: A. Schülzgen, S. Pang

Target: Issue May 2019

Editor in Chief: Ron Driggers
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. . . & much more.  See updates & news & events on website
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Thank you
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