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An experienced educator, researcher, engineer, and businessman, Dr. Robert G. Wilhelm provides executive and 
administrative leadership for the Charlotte Research Institute (CRI), UNC Charlotte’s portal for business-university 
science and technology partnerships. With its research centers housed in three new custom-designed buildings on the 
Charlotte Research Institute Campus, CRI helps companies initiate new partnerships at UNC Charlotte and offers a 
variety of opportunities to engage talented faculty and make use of specialized facilities that are available only at UNC 
Charlotte. 
 
Wilhelm is a Professor of Mechanical Engineering and Engineering Science in the William States Lee College of 
Engineering. Dr. Wilhelm has wide experience in both academic and business circles. At UNC Charlotte since 1993, 
Wilhelm was a founding faculty member for PhD programs in Mechanical Engineering, Biotechnology, Information 
Technology, and Nanoscience. He served on the committees to form the School of Computing and Informatics and the 
PhD program in Optical Sciences and Engineering. Most recently he served as the associate director of the Center for 
Precision Metrology, an Industry/University Cooperative Research Center funded by the National Science Foundation. 
Before coming to Charlotte, Wilhelm worked at the Palo Alto Laboratory of Rockwell Science Center and at Cincinnati 
Milacron. He co-founded a high-technology manufacturing company, OpSource, Inc., in 2001. 
 
Wilhelm holds a bachelor’s degree in industrial engineering from Wichita State University, a master’s degree in 
industrial engineering from Purdue University, and a doctorate in mechanical engineering from the University of Illinois 
at Urbana-Champaign. Wilhelm also pursued postgraduate studies in Great Britain as a Rotary Foundation Fellow. His 
research and teaching have been recognized with the National Science Foundation Young Investigator Award. Dr. 
Wilhelm serves on a number of regional, national, and international advisory boards for scientific research, 
engineering, community and economic development, and philanthropy. 
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The Charlotte Research Institute and the Center for Optoelectronics and Optical Communications at the University of 
North Carolina at Charlotte welcomes participants to its workshop on the Physics of Microresonators. This is the fourth 
summer workshop to be sponsored by the Charlotte Research Institute and we are very grateful to them for their 
support. 
  
The intention behind these workshops is to bring together experts in various areas of modern telecommunication and 
photonics and to provide a stimulating environment and ample opportunities for exchanging new ideas. Following the 
style of a Gordon Conference, we hope to have provided sufficient time throughout each day and in the evenings for 
participants to interact with each other. The last but not the least goal is to provide a perfect opportunity for graduate 
students of our Ph.D. and M.S. programs in Optical Science and Engineering to learn about new developments in these 
areas directly from the leaders of the most successful and internationally recognized groups. 
 
Following our achievement in attracting outstanding speakers during our first workshop on Slow Light in 2003 we have 
provided very successful workshops on Inverse Problems in 2004 and on Nanoimprint Lithography in 2005. This year 
Dr. Astratov took the lead in organizing the workshop on The Physics of Microresonators. Due to his efforts we are 
hosting a group of exceptional speakers from all over the US and from the UK and Canada. The combined expertise at 
this Workshop in various aspects of physics, technology and applications of microresonators exceeds that found on 
this subject at most representative international conferences!  
 
A special thanks goes to those who have had to deal with all of those inevitable logistical and planning details that go 
into making a workshop such as this a success. This meeting would not have been possible without the hard work and 
dedication of Mark Clayton, Karen Ford, Shirley Joyner, Margaret Williams and Scott Williams. 
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Recently we observed an explosive development of research in the areas of photonic crystals, nanoplasmonics and 
metamaterials. From the first sight the topic of microresonators looks different from these areas because it is a 
relatively well-established subject which has been gradually evolving from the beginning of XX century when the 
theory of Mie resonances was first introduced. This development was accelerated during last two decades due to 
applications of microspheres, cylinders, rings, and toroids in active and passive chip-scale devices such as tunable 
optical filters, laser cavities and sensors. The quality (Q) factors of whispering gallery modes (WGMs) in cavities have 
been steadily increasing during this period reaching extremely high values ~109. 
 
Within the past several years, however, this area has experienced a mighty boost which has resulted in an 
exponentially growing number of publications in the field. The gradual improvement of technology created conditions 
when new physics becomes available in these structures leading to a wealth of novel applications. Due to extremely 
strong resonant energy build-up in cavities with associated increase of radiative pressure purely electromagnetic 
properties becomes to be coupled to mechanical and thermodynamic properties of such systems. Extremely long 
dwelling times of photons in cavities make possible dynamic tuning of their frequencies on the scale of the life time for 
photons. An old subject of focusing of light has been revisited resulting in development of a concept of “photonic 
nanojets”. New physical properties available in such structures include cavity quantum electrodynamics effects, 
excitonic and plasmonic strong coupling, electromagnetic cooling, dynamical frequency tuning and switching, 
resonantly enhanced nonlinearity, configuration interaction and coherent effects in coupled cavities, effects of disorder 
and percolation of WGMs in lattices of high-Q cavities and many other interesting properties. 
 
Due to these developments this area shows promise of becoming a new frontier of research in photonics, 
optoelectronics and optics. It should be noted that this area encompasses not only photonics, but also material science 
and engineering. Systems of multiple coupled cavities can create materials with unprecedented electromagnetic 
properties and functionality including slow light, engineered dispersion, and enhanced light-matter coupling. Due to 
the fact that the size of their building blocks is comparable to the characteristic wavelength they can be called 
mesomaterials. In contrast to metamaterials conceptualized through the process of homogenization, the optical 
properties of mesomaterials are essentially based on the properties of constituting cavities.  
 
The intention behind this workshop is to bring together experts working on theory, technology and applications of 
microcavities. We believe that this workshop will serve as a basis for publishing a Focus Issue of Optics Express 
devoted to Physics and Applications of Microresonators in 2007. 
 
To conclude this introduction, I would like to thank the speakers for accepting our invitation to come to Charlotte and 
to take part in this exciting event. 
 
 
 

 



 

 

4TH ANNUAL CRI SUMMER WORKSHOP AGENDA 
 

 
  
7:00pm – 
9:00pm 

Reception at Witherspoon Residence Hall  
(Hors d'oeuvres and Drinks Buffet) 

 

 
    
7:30am Breakfast  
8:30am Opening Remarks  
 
8:30  
 

 
Robert Wilhelm 

 
Charlotte Research Institute 

8:40  Michael Fiddy 
 

Center for Optoelectronics and 
Optical Communications 

8:50 Vasily Astratov UNC Charlotte 
 
9:00 Begin Workshop Sessions  
9:00 Applications of crystalline WGM resonators in 

microwave photonics 
Andrey B. Matsko 

Jet Propulsion Laboratory 

 
9:30 

 
Slow Wave Structures in Micro and Nano Photonics 

 
University California San Diego 

Shayan Mookherjea 
10:00 - 
10:15 

Break  

10:15 Nonlinear Optics and Optomechanics using High-Q 
Micro-resonators 
Kerry Vahala 

Caltech 

 
11:00 

 
Excitonic and Plasmonic Strong-coupling in 
Microcavities 
Jeremy J. Baumberg 

 
University of Southampton, UK 

 
11:45  

 
NSF and its photonics program overview 

 
National Science Foundation 

Rongqing Hui 
12 Noon - 
1:00pm 

Lunch  

1:00 Ultra-fast modulation of high confinement structures on a 
silicon chip 
Michal Lipson 

Cornell University 

 
1:45 

 
Micro/nanofibers and microfiber coil resonators 
Misha Sumetsky 

 
OFS Laboratories 

 
2:15 

 
Coherence Phenomena in Coupled Optical Resonators 

 
NASA 

David D. Smith 



 

 

2:45 Multifunctional Materials Research Interests 
John T. Prater 

Army Research Office 

3:00 - 3:15 Break  
3:15  Photonic Nanojets 

Allen Taflove 
Northwestern University 

 
4:00 

 
Optical transport phenomena in coupled spherical 
cavities  
Vasily Astratov 

 
University of North Carolina at 
Charlotte 

 
4:30 

 
Bound Modes in Arrays of Spherical Particles 

 
Tulane University 

Alexander L. Burin 
6:00pm Depart for Duke Mansion for Dinner (Transportation 

Provided) 
 

6:45pm Cocktails at Duke Mansion  
7:30pm Dinner at Duke Mansion  
   
 

 
 
7:30 - 8:30 Breakfast  
8:30am Silicon integrated nanophotonics for on-chip optical 

interconnects 
Yurii A. Vlasov 

IBM 

 
9:15 

 
Photonic crystal microcavity: from weak to strong 
coupling 
Tomoyuki Yoshie 

 
Duke University 

 
9:45 

 
Photonic Crystals for Quantum and Classical Information 
Processing 

 
Stanford University 

Ilya Fushman 
10:15 - 
10:30 

Break  

10:30  Ultra-high Q Resonators for On-Chip Si Photonics 
Applications 
Ali Adibi 

Georgia Tech 

 
11:00 

 
High-Q Microcavities for Biosensing and Light 
Manipulation 
Frank Vollmer 

 
Harvard University 

 
11:30 

 
Optical Forces and Slow Light in Microresonators 

 
Stanford University 

Michelle L. Povinelli 
12 Noon - 
1:00pm 

Lunch  

 
 
 

 
 
 

 
 
 



 

 

1:00pm Polymer Microring and Glass Microtube Resonators and 
Their Sensor Applications 
L. Jay Guo 

University of Michigan 

 
1:45 

 
Optofluidic ring resonators: properties, characterization, 
and applications 
Xudong (Sherman) Fan 

 
University of Missouri-Columbia 

 
2:15 

 
Spectral and spatial filters for passive and active devices 
Eric G. Johnson 

 
University of North Carolina at 
Charlotte 

 
2:45 

 
Perturbations of WGMs in microcavities caused by 
embedded nanoparticles 

 
University of North Carolina at 
Charlotte 

Kirankumar R. Hiremath 
3:00 - 3:15 Break  
3:15 Whispering-Gallery Chemical Sensors and Quantum-Dot 

Microlasers 
Albert T. Rosenberger 

Oklahoma State University 

 
4:00 

 
Feedback in random lasers 
Mikhail A. Noginov 

 
Norfolk State University 

 
4:30 

 
Nonlinear optical properties of planar microcavities and 
1D photonic crystals 
Marco Liscidini 

 
University of Toronto 

 
5:00 

 
Resonating Microstructures: a Fourier optics perspective 
Markus Testorf 

 
Dartmouth College 

 
5:30 

 
Whispering gallery resonances in semiconductor 
micropillars 

 
University of North Carolina at 
Charlotte 

Seungmoo Yang 
7:00pm Dinner in Courtyard on Campus 

"Beach Party" Theme (Catered) 
 

 

 
 
7:30 - 
8:30am 

Breakfast  

8:30 - 10:30 Wrap Up  
11:30am Depart for Catawba Queen  
12:30 - 
2:30pm 

Lunch on the Catawba Queen (Transportation Provided)  

2:30 Disembark and Depart for Campus  
3:00pm Arrive on Campus  
 End Conference  
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Title: Applications of crystalline WGM resonators in microwave photonics 
 
Whispering gallery mode resonators (WGRs) are widely used in fundamental and applied optics, and the range of their 
applications is already comparable with that of Fabry-Perot and other conventional resonators. For instance, WGRs 
made of electro-optic crystals are suitable for realization of widely tunable microwave photonic filters as well as 
electro-optic modulators. This presentation summarizes recent progress in the field and discusses possible solutions of 
problems related to design and fabrication of narrow-band widely tunable high-order filters based on high-Q LiNbO3 
WGRs and describes recent demonstration of fifth-order filter function realized with the resonators. 
 

 
 
DR. MATSKO has joined Jet Propulsion Laboratory more than five years ago. He has initiated, participated, and led 
the theoretical investigations in several projects involving applications of whispering gallery dielectric optical 
resonators, which enable realization of sensitive receivers of microwave radiation, efficient miniature electro-optical 
modulators, and a tunable narrowband filters. Dr. Matsko has also studied and developed new theoretical models 
based on which novel types of whispering gallery mode resonators with novel functionalities have been produced.  He 
has investigated and developed models for noise and stability parameters of novel oscillators based on linear and 
nonlinear properties of whispering gallery mode resonators. He has also pursued R&D studies in metrology that 
involve atomic clocks and quantum gravity gradiometers, and in some other applied as well as fundamental branches 
of modern physics, such the investigation of slow light in atomic vapors and in Bose-Einstein Condensates, based on 
which novel delay lines have been demonstrated for applications in communications and signal processing. Dr. Matsko 
received JPL’s Lew Allen Award for Excellence. He has 7 patents and more than 100 publications. He is a member of 
the Optical Society of America. He also served on several program committees for SPIE and IEEE conferences. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 

 

 
Dr. Shayan Mookherjea 

 
Assistant Professor 

Department of Electrical Engineering,  
University of California, San Diego, 

9500 Gilman Drive, Mail Code 0407,La Jolla, CA 92093 
Tel: (858) 534-4483  
http://mnp.ucsd.edu

 

 

 
 
Title: Slow Wave Structures in Micro and Nano Photonics 
 
The reduction of the velocity of light in slow-wave structures is a phenomenon of fundamental interest in micro and 
nano-photonics. Practically, slow-wave structures are used in traveling wave amplifiers, delay lines, linear accelerators, 
free electron lasers, photonic crystals, and the distributed feedback structure for optical filters and lasers.  
The slow-wave (tight-binding) model is also the only established physical waveguiding mechanism at the sub-
wavelength (nanophotonic) scale.   
 
This talk discusses our recent work on optical slow-wave structures and investigating just how slow light can be in a 
practical slow-wave structure, which has some disorder or roughness.  
 
S. Mookherjea and A. Oh, "Effect of disorder on slow light velocity in optical slow-wave structures", Optics Letters, Vol. 
32, pp. 289-291 (2007). 
 

 
 
DR. MOOKHERJEA is an Assistant Professor in the Electrical and Computer Engineering department at UCSD. He 
received the BS degree with honors in Electrical Engineering from Caltech (1999), the SM degree from MIT (2000) and 
the Ph.D. from Caltech (2003), where for his thesis research in the group of Amnon Yariv, he was awarded the Charles 
Wilts prize. At UCSD, he was appointed as Chris and Warren Hellman Faculty Fellow (2004-2005) and received the 
NSF CAREER award (2007-2012).  
 
Dr.  Mookherjea leads the Micro/Nano-Photonic Group (http://mnp.ucsd.edu) whose research topics include the 
design, fabrication and testing of optical resonator based devices for sensors, signal processing, laser amplifiers, 
wavelength conversion & switching, and optical delay lines. 
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Title: Nonlinear Optics and Optomechanics using High-Q Micro-resonators 
 
After a brief discussion of nonlinear optical sources (Raman and Parametric) based on microtoroid resonators, recent results which 
use radiation pressure in these devices either to: (1) create micro-wave-rate mechanical oscillations or (2) cool the mechanical 
degree of freedom to cryogenic temperatures are overviewed. The implication of these results for new science is discussed. Also, 
the recent application of toroids for cavity QED on-a-chip experiments is briefly described.  
 
Micro-toroid optical resonators on silicon [1] are finding a range of applications in basic science. Besides providing optical modes 
having Q factors as high as 500 million, these devices also exhibit high-Q mechanical modes. This added feature has provided 
access to a range of new opto-mechanical phenomena which are driven by radiation pressure. After describing the processing and 
passive optical properties of these devices, the consequences of resonant energy buildup in a microscale, ultra-high-Q system will 
be described. Beyond laser sources based on Raman and parametric oscillation [2], radiation pressure created by the high 
circulating power within the resonator couples the optical and mechanical degrees of freedom. Under appropriate conditions, this 
coupling leads to regenerative, mechanical-oscillation, up to microwave rates, which is driven solely by radiation pressure from a 
continuous-wave optical pump [3,4,5]. This phenomenon is a manifestation of a more general physical principle of dynamic back 
action [6], and has a counterpart in which cooling of the mechanical mode is possible [4,6]. Along with recent demonstrations in 
cantilevers [7,8], demonstration of radiation pressure cooling of a mechanical mode from room temperature to 11°K using a 
microtoroid resonator will be discussed [9]. Finally, the use of fiber-based couplers in these toroidal devices enables high coupling 
efficiencies [10]. This feature as well their high Q, low mode volume and wafer-based design make them interesting cavities for 
study of strong-coupling physics. We will describe the recent observation of strong coupling in collaboration with the Kimble group 
at Caltech [11]. 
 
References 
[1] D. K. Armani, T. J. Kippenberg, S. M. Spillane and K. J. Vahala, Nature, 421, pp. 925-929, 27 February 2003.
[2] Kippenberg, T. J., Spillane, S. M. & Vahala, K. J. Physical Review Letters, 93, no. 8, August (2004). 
[3] T. Carmon, H. Rokhsari, L. Yang, T. J. Kippenberg, and K. J. Vahala, Physical Review Letters, 94, 223902, June 2005.
[4] T. J. Kippenberg, H. Rokhsari, T. Carmon, A. Scherer, and K. J. Vahala,�Physical Review Letters 95, 033901, 2005.
[5] H. Rokhsari, T. J. Kippenberg, T. Carmon, and K. J. Vahala, Optics Express, 13, No. 14, July 2005.
[6] V. B. Braginsky, S. P. Vyatchanin, Phys. Lett. A, 293, 228 (2002). 
[7] S. Gigan, H.R. Boehm, N. Paternostro, F. Blaser, G. Langer, J. B. Hertzberg, K. C. Schwab, D. Baeuerle, M. Aspelmeyer, and A. Zeilinger, Nature (London) 

444, 67 (2006).  
[8] O. Arcizet, P. F. Choadon, T. Brinat, M. Pinard, and A. Heidmann, Nature (London) 444, 71 (2006). 
[9] A. Schliesser, N. Nooshi, P. Del’Haye, K. Vahala, T.J. Kippenberg, Physical Review Letters, 97, 243905, Dec 15, 2006  
[10] S. M. Spillane, T. J. Kippenberg, O. J. Painter, and K. J. Vahala, Phys Rev Lett, 91, 2003.
[11] Aoki, Dayan, Wilcut, Bowen, Parkins, Kippenberg, Vahala, Kimble, Nature, 443, 05147, Oct 12, 2006 
 

 
 
DR. VAHALA is Ted and Ginger Jenkins Professor of Information Science and Technology and Professor of Applied Physics at 
Caltech. He also received his Ph. D. (85) in Applied Physics at Caltech. His research on micro-resonators has led to wafer-based 
devices operating in the Q regime above 100 million and has also provided low-loss methods for coupling directly to optical fiber.  
These devices have enabled micro-scale Raman and Parametric sources as well as cavity QED on-a-chip systems. His current 
research is focused on a range of opto-mechanical phenomena associated with radiation pressure in microresonators. Vahala is a 
Fellow of the Optical Society of America, was the first recipient of the Richard P. Feynman Hughes Fellowship and has also received 
both the Presidential Young Investigator and Office of Naval Research Young Investigator Awards. He has been a topical editor for 
the Journal of the Optical Society of America and Photonics Technology Letters, and was program co-chair for CLEO 99 and General 
Chair for CLEO 2001. Vahala also co-founded, Xponent Photonics, a manufacturer of photonic access modules. 
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Title: Excitonic and Plasmonic Strong-coupling in Microcavities 
By confining electromagnetic radiation in microcavities and coupling it to electronic modes of matter, entirely different 
light-matter interactions can result. Essentially both photonic and electronic wavefunctions can be sculpted on 1-
1000nm lengthscales in materials which have been suitably nanostructured. We discuss in this talk two different 
realisations of such coupling, for excitons in planar semiconductor microcavities, and excitons in plasmonic metal 
nano-cavities. 
 
Recently there is much interest in semiconductor microcavities because of their strong exciton-photon coupling, which 
produces new quasiparticles (polaritons) with unusual nonlinear optical properties. The mixed dispersion relations for 
these polaritons forms a trap in momentum-space which produces the largest optical nonlinearites of any known 
material [1,2], and stimulated scattering of the bosonic polaritons [3]. Current efforts are devoted to developing novel 
microcavity devices which work up to room temperature, for which GaN is predicted to be ideal. We recently reported 
the first polariton laser at room temperature [4]. 
 
Metals which are nanostructured provide confinement for plasmons trapped at their surface. We have developed a 
novel 3D nanovoid geometry which confines plasmon in cavities [6-8]. By combining such nanostructures with 
oprganic semiconductors, we recently demonstrated strong coupling of exciton-plasmons at room temperature [9]. 
These example typify the new physics that is possible is active microcavities. 
 
References 
[1] Phys. Rev. Lett. , 84, 1547 (2000), Angle-resonant Stimulated polariton amplifier  
[2] Phys. Rev. Lett. 85, 3680 (2000), Massive Polariton Redistribution by Stimulated Scattering in Semiconductor 

Microcavities 
[3] Phys. Rev. Lett. 90, 206401 (2003), Electron-Polariton Scattering in Semiconductor Microcavities  
[4] Phys. Rev. Lett.  98, 126405 (2007), Room temperature polariton lasing in semiconductor microcavities 
[5] Phys. Rev. Lett. 87, 176801 (2001), Confined Plasmons in Metallic  Nanocavities 
[6] Phys. Rev. Lett. 95 116802 (2005), Plasmonic bandgaps and Trapped Plasmons on Nanostructured Metal Surfaces  
[7] Opt.Lett. 29, 1500 (2004), Tunable Resonant Optical MicroCavities by Templated Self-Assembly,  
[8] Phys. Rev. Lett. 97, 137401 (2006), Easily Coupled Whispering Gallery Plasmons in Dielectric Nanospheres 

Embedded in Gold Films 
[9] Phys. Rev. Lett. 97, 266808 (2006), Strong Coupling between Localized Plasmons and Organic Excitons in Metal 
Nano-voids 
 

 
 
DR. BAUMBERG is Director of NanoScience at the University of Southampton and Professor of both Physics and 
Electronics. He is an established innovator in NanoPhotonics, and was awarded the 2004 Royal Society Mullard Prize, 
the 2004 Mott Lectureship of the Institute of Physics as well as the Charles Vernon Boys Medal in 2000. Strong 
experience at Hitachi, as an IBM Fellow and recently with his $14M spin-off, Mesophotonics, making photonic and 
plasmonic crystals, inform his research. 
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Title: NSF and its photonics program overview 
 
This talk will provide an introduction of the National Science Foundation and more specifically the Photonics program 
within ECCS division. The photonics program seeks to improve the fundamental understanding and transformative 
concepts of devices and components including: photonic integrated circuits; solid state lighting sources, enabling 
optoelectronic devices for optical communications and networking; sources and detectors from extreme UV to infrared 
for communications, sensors and metrology; bio-photonic devices and subsystems for bio-imaging and spectroscopy; 
ultrafast optics and broadband optical signal processing; and sources and detectors for terahertz technology. 
Opportunities and challenges in these areas will be discussed. 
 

 
 
DR. HUI is a program director of the Electronics, Photonics and device Technologies (EPDT) program within the ECS 
division. He has core responsibility for proposals in the areas of Photonics, optoelectronics and optical device 
technologies.  
 
Dr. Hui received the B. S. and M.S. Degrees from Beijing University of Posts and Telecommunications, China in 1982 
and 1988, respectively, and the PhD Degree from Polytechnic University of Torino, Italy in 1993 all in Electrical 
Engineering. He joined the National Science Foundation in May 2006, as an IPA on assignment from the University of 
Kansas in Lawrence KS, where he is a professor of Electrical Engineering and Computer Science. His research interests 
are in lightwave communication systems and subsystems, photonic devices, optical instrumentation and photonic 
sensors.  Prior to joining the faculty of the University of Kansas in 1997, Dr. Hui was a member of scientific staff at 
Bell-Northern Research and then Nortel-networks in Ottawa, Canada, where he was involved in the research and 
development of high-speed optical fiber communication systems. Dr. Hui is currently serving as Associate Editors of 
IEEE Transactions on Communications and IEEE Journal of Quantum Electronics. 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

mailto:rhui@nsf.gov


 
 
 

Dr. Michal Lipson 

Assistant Professor 
Cornell University 

411 Phillips Hall  Ithaca, NY 14853 
Phone: (607) 255-7877  Fax: (607) 254-3508 

Email: ml292@cornell.edu

  
 

 
 
Title: Ultra-fast modulation of high confinement structures on a silicon chip 
 
The high degree of optical confinement on-chip such as high Q resonators enables unprecedented performance of 
novel devices as well as novel optical phenomena. The enhancement of light in a specific location of the structure 
increases the sensitivity of the device to external control and has led to the demonstration of 20GHz micron-size silicon 
modulators. The modulation of high Q cavities, has also enabled the tuning of the cavities to occur on a time scale of 
the order of the photon lifetime. This ultra-fast dynamic tuning lead to the recent demonstration of novel phenomena 
such as wavelength conversion on-chip as well as mechanisms for overcoming traditional bandwidth –delay product 
limitation in optical buffers. 
 

 
 
DR. LIPSON is an Assistant Professor at the School of Electrical and Computer Engineering at Cornell University, 
Ithaca NY, since 2001. Prior to this appointment, she was a postdoctoral associate at the Department of Material 
Science and Engineering at MIT, following her Ph.D. in Physics at the Technion - Israel Institute of Technology. Her 
research focuses on novel on-chip Nanophotonics devices. She holds several patents on novel micron-size photonic 
structures for light manipulation, is the author of over 100 technical papers in journals in Physics and Optics.  Prof. 
Lipson is a Sr. IEEE member and member of OSA. 
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Title: Micro/nanofibers and microfiber coil resonators 
 
The recent progress in the understanding of transmission properties of optical microfibers and nanofibers and their 
applications in photonics are reviewed. An optical microfiber (MF) is usually fabricated from a standard telecom optical 
fiber by drawing and has a diameter of ~ 1 micron. The interest to photonic devices fabricated of MFs is basically 
caused by two advantages of MFs compared to lithographically-fabricated waveguides: significantly smaller losses for 
a given index contrast and the potential ability of micro-assemblage in 3D. Eventually, these properties could make 
possible the creation of MF devices, which are significantly more compact than those fabricated lithographically. 
Furthermore, some MF-based devices possess functionalities, which are not possible or much harder to achieve by 
other means. The first part of the presentation discusses methods of fabrication and transmission properties of MFs. 
The effects of microdeformations and the adiabatically slow deformations of a MF are considered. The recently 
developed theory of adiabatic MF tapers is presented and applied to the investigation of transmission loss and 
evanescent field structure of MF tapers. The predicted existence of the smallest diameter of a MF that enables guiding 
of light is confirmed experimentally. The second part of the presentation considers MF photonic devices and, 
particular, the microfiber coil resonators. Generally, MF circuits can be created by the macro- and micromanipulation 
(bending, looping, coiling, twisting, crossing, etc.) of uniform and tapered MFs. A basic element of a MF circuit is a MF 
coil resonator, which can be created by wrapping a MF around a cylindrical rod. The theory and experimental 
demonstration of a MF coil resonator is presented. It is believed that the further exploration of MF properties and 
possible applications will give rise to the invention and practical realization of innovative MF photonic devices with 
unique functionalities. 
 

 
 
DR. SUMETSKY  graduated from St. Petersburg State University, Russia (1975) and has Ph.D. (1979) and D.Sc. 
(1989) degrees from the same University. From 1979 he worked at the Physics Department of St. Petersburg 
University of Telecommunications and from 1995 at the Bell Labs, Lucent Technologies. After transition of the Optical 
Fiber Research Department of Bell Labs into the OFS Labs of the Furukawa Electric Company in 2001, he joined the 
OFS Labs. Dr. Sumetsky has more than 100 publications in optics and quantum mechanics. His present research 
interests are in optics of microfibers and nanofibers. 
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Title: Coherence Phenomena in Coupled Optical Resonators 
 
Quantum coherence effects in atomic media such as electromagnetically-induced transparency and absorption, lasing 
without inversion, super-radiance and gain-assisted superluminality have become well-known in atomic physics.  But 
these effects are not unique to atoms, nor are they uniquely quantum in nature, but rather are fundamental to 
systems of coherently coupled oscillators.  In this talk I will review a variety of analogous photonic coherence 
phenomena that can occur in passive and active coupled optical resonators.  Specifically, I will examine the evolution 
of the response that can occur upon the addition of a second resonator, to a single resonator that is side-coupled to a 
waveguide, as the coupling is increased, and discuss the conditions for slow and fast light propagation, coupled-
resonator-induced transparency and absorption, lasing without gain, and gain-assisted superluminal pulse 
propagation.  Finally, I will discuss the application of these systems to laser stabilization and gyroscopy. 
 

 
 
DR. SMITH has worked at NASA for over 15 years.  He has conducted space-flight experiments on STS-93 and STS-
95, served as an Assistant Mission Scientist for USMP-4, and Project Scientist on four microgravity flight experiments.  
He has received numerous awards for service to NASA, including the MSFC Science Excellence Award in 2002, 2004, 
and 2005, and a NASA Special Service Award in 2006 for the development of micro-ring resonator technologies and 
applications.  Dr. Smith is a NASA Administrator’s Fellow.  In this capacity served as a Visiting Scientist at the 
University of New Mexico, the University of Rochester, and Oklahoma State University, developing research in laser 
gyroscopy, slow and fast light, and whispering-gallery-mode micro-resonators for NASA applications.  His research 
interests also include local field effects in composite nonlinear optical materials, spontaneous emission in dielectrics, 
and photonic bandgap materials.  Additionally, he serves as an Adjunct Professor of Physics at the University of 
Alabama in Huntsville, and is currently located in the Weapons Sciences Laboratory on the Redstone Arsenal where he 
works on technologies of interest to both NASA and the Army.  Dr. Smith has written two book chapters, published 
over 20 research papers, and is a member of the Optical Society of America. 
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Title: Multifunctional Materials Research Interests 

 
Recent advances in the nanoscale processing and integration of materials have resulted in the development of entirely 
new classes of optical materials, including photonic band-gap crystals and negative index materials.  Related research 
on micro-resonator systems may well lead to further surprises.  The payoff for the military could be great in terms of 
improved optical systems for target detection and munitions guidance.  A brief discussion of the state-of-the-art of 
multifunctional materials and micro-optics fabrication (from an ARO perspective) will be provided to stimulate further 
discussions. 
 

 
 
DR. PRATER joined the Army Research Office (ARO) in 1988.  He is currently a program manager in the Materials 
Sciences Division overseeing research in the Physical Properties of Materials.  In addition, since 1989, he has been an 
adjunct professor at North Carolina State University involved in research on wide bandgap semiconductor materials.  
For 10 years prior to arriving at ARO Dr. Prater was in the Coatings and Advanced Materials Section of the Materials 
Department at the Pacific Northwest Laboratories where he was primarily involved in the high-rate sputter deposition 
and testing of magnetic films and protective coatings.  Dr. Prater received his Ph.D. in Metallurgy and Materials 
Science from the University of Pennsylvania in 1978. 
 
HONORS: 
 
Elected to Phi Beta Kappa at Middlebury College, 1973. 
 
Awarded the Yerger Fellowship at the University of Pennsylvania for excellence in academics, 1975. 
 
Jacquet-Lucas Award Corecipient for excellence in metallography  (ASM and IMS), 1984. 
 
Issai Lefkowitz Award (ARO) for outstanding scientific research achievements in Army research, 1997. 
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Title: Photonic Nanojets 

 
High-intensity, weakly sub-diffraction, propagating photonic nanojets can emerge at the shadow-side surface of 
plane-wave-illuminated, mm-diameter, dielectric cylinders and spheres.  Theoretical and computational results, 
bolstered by wavelength-scaled experiments conducted at 30 GHz, indicate that nanojets have the following three 
key properties:   

• Nanojets exhibit narrow minimum transverse beamwidths ranging from 0.3l0 to 0.5l0 (l0 = free-space 
wavelength), and remain well-collimated over propagation distances of ~1l0. 

• Nanojets are broadband.  That is, they exist for a wide range of incident l0 and cylinder or sphere 
indices of refraction. 

• Nanojets provide giant enhancements of the backscattering of nanoparticles.  For example, a 30-nm 
gold nanoparticle passing through the nanojet emerging from a 4-mm-diameter dielectric sphere 
would temporarily double the observed optical backscattering of the dielectric sphere.  In this 
manner, particles smaller than 5 nm could be detected using visible light. 

 
This presentation will summarize our results to date in this topic area, as well as some of our ongoing research. 
 
 

 
 
DR. TAFLOVE is a professor in the Department of Electrical Engineering and Computer Science of Northwestern’s 
McCormick School of Engineering, where he has been on the faculty since 1984.   Since 1972, he has helped to 
pioneer basic theory and applications of finite-difference time-domain (FDTD) computational electrodynamics.  He 
coined the FDTD acronym in a 1980 journal paper, and was the first IEEE Fellow in the FDTD area.  Currently, FDTD is 
one of the most powerful and widely used methods for solving the fundamental Maxwell’s equations for scientific and 
engineering problems, with ~2,000 FDTD theory and application papers published worldwide each year, and ~30 
commercial FDTD software vendors.  In 1995, he authored a widely used textbook / research monograph on this 
subject, Computational Electrodynamics:  The Finite-Difference Time-Domain Method, which he expanded and 
updated to its second edition published in 2000, and further expanded and updated to its current 1038-page third 
edition published in June 2005.  He is included in ISIHighlyCited.com, the Institute of Scientific Information’s 
compilation of the most-cited researchers worldwide. 
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Title: Optical transport phenomena in coupled spherical cavities 

Due to a unique combination of properties mesoscopic systems of coupled spherical cavities can be used for developing technology 
of integration of cavities in three spatial dimensions (3D) in chip-scale structures for a variety of optoelectronics applications. These 
properties include record quality (Q) factors of whispering gallery modes (WGMs) in spheres, possibility to achieve 
supermonodispersive properties of these cavities, and the possibility to control their positions and separations. 
 
In this work we study mesoscopic systems of coupled spherical cavities with ~1-3% size disorder resulting in a random energy 
detuning between their WGMs. The optical transport in such systems can be achieved due to two novel mechanisms: (i) formation 
of periodic photonic nanojets [1] theoretically predicted in [2] and (ii) evanescent coupling between quasi-WGMs [3,4]. We 
observed extremely small attenuation <0.1dB/sphere for nanojet-induced modes in chains of cavities. The efficiency of evanescent 
coupling between quasi-WGMs is found to be less tolerant to the effects of disorder resulting in attenuation ~3dB/sphere. 
 
We suggest new interpretation of the optical transport properties of 3D lattices of cavities based on analogy with percolation 
theory. The sites of the lattice (spheres) are connected with bonds which are present with probability p depending on the detuning 
between WGMs. For small p only a few bonds are present, thus only small clusters of sites connected by bonds can form, but at 
critical probability pc, called the percolation threshold, a percolating cluster of sites connected by bonds appears. Experimentally, in 
transmission spectra of such 3D structures we observed spectral signatures of existence of well connected clusters of spheres. We 
argue that by selecting more uniform spheres one should be able to achieve optical percolation threshold for WGM transport.  
 
References 
[1] A. M. Kapitonov and V.N. Astratov, Opt. Lett. 32, 409 (2007). 
[2] Z. Chen, A. Taflove, V. Backman, Opt. Lett. 31, 389 (2006). 
[3] A. V. Kanaev, V. N. Astratov, and W. Cai, Appl. Phys. Lett. 88, 111111 (2006). 
[4] S. P. Ashili, V. N. Astratov, and E. C. H. Sykes, Opt. Express 14, 9460 (2006). 
 

 
 
DR. ASTRATOV is an associate professor in the Department of Physics and Optical Science at the University of North Carolina-
Charlotte. He received his M.S. from the St. Petersburg State University, Russia, in 1981, and received his Ph.D. degree from the 
A.F. Ioffe Physical-Technical Institute, St. Petersburg, in 1986. In 1993-1997 he headed a research group at the Ioffe Institute 
where he pioneered studies of synthetic opals as new three-dimensional photonic crystal structures, the work which directly 
resulted in a quest for high contrast opals with a complete photonic band gap. In 1996 he was awarded a grant of Royal Society 
that enabled his visit to the University of Sheffield, U.K. In 1997-2001 he worked as a postdoctoral scholar at the University of 
Sheffield where he developed novel surface coupling techniques for studying photonic crystal waveguides, and was engaged in the 
studies of semiconductor microcavities. He has been an assistant professor from 2002 to 2007 in the Department of Physics and 
Optical Science at the University of North Carolina-Charlotte, where he is now an associate professor. His current research aims at 
exploring individual ultra high-Q resonances available in a variety of semiconductor and dielectric structures for building more 
complicated coupled cavity systems or mesoscopic crystal structures with useful optoelectronic functionality. He is a topical editor 
for the journal Optics Express since 2005, and he has served as a technical committee member for CLEO/QELS 2006-07, Special 
session on Microresonators and Photonic Molecules at ICTON 07, and OECC/ ACOFT 08. He has been a member of the international 
DFG panel on photonic crystals in Germany. He is a recipient of a number of awards including Senior Visiting EPSRC Fellow Award 
in the UK, Award of the Exchange Program adopted between Royal Society and Russian Academy of Sciences, and the Award in the 
Annual Competition from A.F. Ioffe Physical-Technical Institute. He is a member of OSA and SPIE. 
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Title: Bound Modes in Arrays of Spherical Particles  
 
Low-dimensional ordered arrays of dielectric particles can possess bound optical modes having an extremely high 
quality factor depending on the material used and the array geometry. We address the significant question whether 
such bound modes can be formed in dielectric systems where the absorption of light is negligible. Our investigation of 
circular and linear arrays of spherical particles within the framework of the multisphere Mie scattering theory shows 
that high quality modes in an array of 10 or more particles can be attained at least for a refractive index nr > 2; the 
most bound modes have nearly transverse polarization perpendicular to the array plane; and in a particularly 
interesting case (TiO2 particles, nr = 2.7), the quality factor of the most bound mode increases almost by an order of 
magnitude with the addition of 10 extra particles, while for particles of GaAs the quality factor increases by almost two 
orders of magnitude. The error of the dipolar approach does not exceed few percents if nr >2. Minimum acceptable 
disordering not affecting the quality factor is also investigated. 
 

 
 
DR. BURIN has been involved into theoretical investigation of optical phenomena in micro and nanosystems since the 
first experimental demonstration of mirror less microsize laser in 1999 by H. Cao group. At that time he was a 
research scientist in Northwestern University. In 2001 he suggested the original method of the analysis of optical 
modes based on the investigation of quasistates of light and applied this method to lasers (2001-2003) and later being 
to optical waveguides (2003-2007). Since 2003 Alexander Burin is working with the Chemistry Department of Tulane 
University and since 2005 the work of Alexander Burin in optical systems is supported by the Air Force Office of 
Scientific Research. Currently he has around 20 publications on the related topics. 
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Title: Silicon integrated nanophotonics for on-chip optical interconnects 
 
Current trend in microelectronics industry is to increase the parallelism in computation by multi-threading, by building 
large scale multi-chip systems and, more recently, by increasing the number of cores on a single chip. With such 
increase of parallelization the interconnect bandwidth between the racks, chips or different cores is becoming a 
limiting factor for the design of high performance computer systems.  The on-chip ultrahigh-bandwidth silicon-based 
photonic network might provide an attractive solution to this bandwidth bottleneck.  
 
We will review recent results on silicon nanophotonic circuits based on photonic wires and photonic crystals. Strong 
light confinement at the diffraction limit enables dramatic scaling of the device area and allows unprecedented control 
over optical signals. Silicon nanophotonic devices have immense capacity for low-loss, high-bandwidth data processing 
that might enable the design of ultra-compact on-chip optical networks. In particular we will show recent results on 
design and characterization of various ultra-compact SOI waveguide circuits for on-chip optical delay lines with 
footprints smaller than 0.03mm2.  
 

 
 
Dr. Vlasov is a Research Staff Member at IBM TJ Watson Research Center; Yorktown Heights, NY where he is leading 
a team working on silicon integrated nanophotonics for on-chip optical interconnects. Before joining IBM in the late 
2001 he held various research scientist and postdoctoral research positions at NEC Research Institute in Princeton, 
USA and in Strasbourg Institute of Physics and Chemistry of Materials (IPCMS), France developing semiconductor 
photonic crystals. Prior to all these career moves he was Research Scientist with Ioffe Institute of Physics and 
Technology in St.Petersburg, Russia for over 12 years. He received his MS from University of St.Petersburg in 1988 
and the PhD from Ioffe Institute in 1994, both in physics. Yurii has published over 100 highly cited papers, filed over 
12 US patents, and delivered over 100 invited and plenary talks in the area of nanophotonic structures and photonic 
crystals. He served on numerous organizing committees of conferences on nanophotonics under OSA, IEEE, LEOS, 
APS, etc. He is a fellow of OSA and WTN, and a member of the APS, IEEE, and MRS. 
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Title: Photonic crystal microcavity: from weak to strong coupling 
 
Photonic crystals are sub-wavelength optics with translational symmetry in permittivity, and produce constructive 
interference (photonic band) and destructive interference (photonic bandgap). Recent research activities have 
advanced designs of photonic crystal devices. Perturbation of photonic crystal lattices can induce localized states, 
which are useful for constructing optical microcavities; key components in future nanophotonic systems. They can 
modify optical processes in small volumes. Combined with nano-scale emitters such as quantum dots, therefore, 
photonic crystals can provide compact lasers, and are excellent test beds for investigating solid-state cavity quantum 
electrodynamics. This talk will describe photonic crystal lasers and light-matter interactions with a single quantum dot 
in a photonic crystal nanocavity. 
 

 
 
DR. YOSHIE received his B.Eng. and M.Eng. degrees in Electrical Engineering from Kyoto University in 1990 and 
1992, respectively, and then worked as a research engineer and later a chief research engineer at Sanyo Electric, 
Japan, for developing green-blue-UV semiconductor laser diodes. He received his M.S. and Ph.D. degrees in Electrical 
Engineering from California Institute of Technology in 2000 and 2004, respectively. He joined ECE Department as an 
Assistant Professor in 2005. His research interests focus on nanophotonics, optical computation, and nanofabrication. 
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Title: Photonic Crystals for Quantum and Classical Information Processing 
 
Photonic crystals cavities can localize light into nanoscale volumes with high quality factors. In addition to building 
high-density photonic integrated circuits, this also provides a strong interaction of light and matter, which enables 
construction of optoelectronic devices (e.g., lasers and optical switches) with improved properties, and of novel 
devices such as single photon sources for quantum communication. We have recently demonstrated a number of 
photonic crystals devices, including an ultrafast nanocavity laser with low threshold and direct modulation speed 
exceeding 100GHz, a quantum dot-photonic crystal cavity single photon source, and ultrafast (20GHz) switching in 
photonic crystal cavities with 60fJ control pulses. In addition, we have performed cavity QED experiments with a single 
quantum dot embedded in photonic crystal cavities. I will describe these devices, their efficient design and fabrication 
methods that we have developed, as well as our recent progress in integrating them into small photonic networks on a 
chip. 
 

 
 
Ilya Fushman received his B.S. in Physics from the California Institute of Technology in 2003, and has been a 
Graduate Student in the Group of  Prof. Jelena Vuckovic at Stanford University since 2004. His interests include 
Quantum Optics and Cavity Electrodynamics as well as all-optical switching and fast light sources based on Photonic 
Crystals. He is also pursuing applications of Photonic Crystals to Biophotonics and combination of these devices with 
novel materials, such as colloidal quantum dots, which may result in a new class or light sources for a variety of 
applications.  
 
Ilya Fushman is funded by the NDSEG fellowship, and is a member of the OSA and AAAS. 
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Title: Ultra-high Q Resonators for On-Chip Si Photonics Applications 
 
Silicon-on-insulator microdisk resonators with efficient planar-integrated input-output coupling are demonstrated. Two 
structures of fully-etched and partially-etched Si-microdisk on substrate, compatible with active integration are 
compared. Experimental quality factors about 2.5x106 and critical coupling are demonstrated. Potential unique 
applications of these novel high Q structures for on-chip Si photonics are discussed. 
 

 
 
DR. ADIBI is an associate professor in the School of Electrical and Computer Engineering and the director for center 
for Advanced Processing-tools for Electromagnetic/acoustics Xtals (APEX) at Georgia Institute of Technology. He was 
born in Shiraz, Iran in 1967. He received his B.S.E.E. from Shiraz University (Iran) in 1990, and received his M.S.E.E. 
and Ph.D. degrees from the Georgia Institute of Technology (1994) and the California Institute of Technology (1999), 
respectively. His Ph.D. research resulted in a breakthrough in persistent holographic storage in photorefractive 
crystals.  

 
He worked as a postdoctoral scholar at the California Institute of Technology from 1999 to 2000. He has been an 
assistant professor from 2000 to 2004 in the School of Electrical and Computer Engineering at the Georgia Institute of 
Technology, where he is now an associate professor. His research interests include holographic data storage, 
holographic optical elements for optical communications; 3D optical pattern recognition; design, characterization, and 
applications of photonic crystals for chip-scale WDM and biosensors; spectrometers for bio and environmental sensing; 
high resolution optical imaging for biomedical applications; ultra-dense and ultra-fast optical interconnects; and optical 
communication and networking. Dr. Adibi has been the conference chair for the “Photonic Crystal Materials and 
Devices” conference in the Photonic West Meeting since 2001, and the program chair for the “Nanotechnology” 
program in the Photonic West Meeting since 2002. He has served as a technical committee member for several 
conferences organized by IEEE, Optical Society of America (OSA), and The International Society for Optical 
Engineering (SPIE). 

 
He is the recipient of numerous awards including the Presidential Early Career Award for Scientists and Engineers 
(PECASE, from the White House), the Packard Fellowship (from the David and Lucile Packard Foundation), the NSF 
CAREER Award (from National Science Foundation), the Technology Achievement Award from SPIE, the SCEEE Young 
Faculty Development Award (from the Southeastern Center for Electrical Engineering Education), the NASA Space Act 
Award (from NASA), SPIE’s Young Investigator Award, Outstanding Junior ECE Faculty Award (from Georgia Tech), 
Howard Ector Outstanding Teacher Award (from Georgia Tech), Richard M. Bass Outstanding Teacher Award (from 
Georgia Tech), Charles H. Wilts Prize from Caltech (best EE thesis of the year), New Focus Student Award from the 
Optical Society of America, Top Student (D. J. Lowell) Award from SPIE, and the Oscar P. Cleaver Award from Georgia 
Tech (Outstanding EE graduate student of the year). He is a senior member of IEEE and a member of Sigma Xi, OSA, 
SPIE, and ASM. He is also the chair of the IEEE LEOS Atlanta Chapter. 
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Title: High-Q Microcavities for Biosensing and Light Manipulation 

 
Optical microresonators with small modal volumes and high quality (Q) factors significantly enhance interaction of the 
optical field with the material through recirculation, which makes them exceptionally sensitive to the optical properties 
of the resonator and the surrounding medium. We use this attribute for biosensing, where binding of only a few 
molecules on the microcavity surface shifts the frequencies of the resonant modes that evanescently interact with the 
adsorbed material. Furthermore, a pump-probe spectroscopy is implemented where a visible optical pump centered at 
a molecular absorption band induces changes of molecular structure which are dynamically monitored with an infrared 
probe. We demonstrate this approach by measuring conformational changes in the biological photochrome 
bacteriorhodopsin (bR). Furthermore, we use the photoinduced molecular transitions in a self assembled bR 
monolayer to reversibly configure a micron-scale add-drop filter. 
 

 
 
DR. VOLLMER is currently a Junior Fellow at The Rowland Institute at Harvard. He received his M.S. in Biochemistry 
in 1998, and his Ph.D. in ‘Physics in Biology’ from The Rockefeller University, New York, in 2004. For his master thesis 
he worked in Dr. Robert Roeder's Laboratory of Biochemistry on the characterization of an eukaryotic transcription 
factor. His Ph.D. thesis was supervised by Dr. Albert Libchaber: the work in experimental physics concerned 
perturbations of high-Q optical microcavities with nanoparticles and biomolecules for detection and analysis. He 
received a scholarship from the Boehringer Ingelheim Fonds, Germany. 
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Title: Optical Forces and Slow Light in Microresonators 

 
Advances in nanofabrication techniques now allow us to pattern materials on the scale of the wavelength of light. I will 
show how computational simulations can be used to explore novel optical phenomena in nanofabricated devices such 
as microcavity and photonic-crystal cavity resonators. First, I explore the use of optical (or radiation-pressure) forces 
for reconfiguration and positioning of integrated optical devices. Coupled microcavity systems exhibit resonant 
enhancement of the force, indicating that light forces should lead to significant displacements and open a new route 
for all-optical control. Second, I describe how dynamically-tuned photonic crystal microresonators can be used to slow 
down the speed of light on-chip, for applications in optical delays and buffers. 
 

 
 
DR. POVINELLI  is a postdoctoral researcher at Stanford University in the Ginzton Laboratory and the Department of 
Electrical Engineering. She received a PhD in Physics from MIT in 2004, an M. Phil. in Physics from the University of 
Cambridge in 1998, and a BA with Honors in Physics from the University of Chicago in 1997. She was awarded several 
graduate fellowships for her doctoral work, including the Lucent Technologies GRPW Fellowship, the NSF Graduate 
Fellowship, the MIT Karl Taylor Compton Fellowship, and the Churchill Fellowship. In 2006, she was selected as one of 
five national recipients of a $20,000 L'Oréal For Women in Science Postdoctoral Fellowship grant. She has co-authored 
twenty refereed journal articles and holds three US Patents. 
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Title: Polymer Microring and Glass Microtube Resonators and Their Sensor Applications 
 
Optical microresonators are very attractive for compact sensor applications. They can act as universal platform for 
detecting refractive index changes due to various transduction mechanisms.  The microresonators offer a unique 
advantage of reducing the device size by orders of magnitude without sacrificing the interaction length by virtue of 
high Q resonance. In this context, we have exploited polymer microring resonators as label-free biochemical sensors 
as well as high frequency ultrasound detectors. For biochemical sensing, capillary microtube based resonator is more 
advantageous due to the ease of fluidic handling. We have observed greatly enhanced sensitivity by exploiting a 
resonance mode that is different from the conventional evanescent wave. Active microresonators with gain have the 
potential of increasing the sensitivity even further. 
 

 
 
DR GUO joined the Department of Electrical Engineering and Computer Science at the University of Michigan, Ann 
Arbor in 1999, and is currently an associate professor of Electrical Engineering and Computer Science, Macromolecular 
Science and Engineering, and Applied Physics. He has served on many international conference program committees 
related to nanotechnologies and photonics and have given numerous invited talks. He also served as symposium chair 
of two MRS topical symposiums on printing methods for electronics, photonics, and biomaterials. His research areas 
include nanofabrication technologies, photonic microresonators, organic electronic and photonics, nanoimprint 
lithography with applications in polymer photonic devices and biotechnologies. 
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Title: Optofluidic ring resonators: properties, characterization, and applications 
 
Liquid core optical ring resonator (LCORR) is a novel technology platform that integrates the photonics with 
microfluidics. The LCORR can be made by pulling a glass capillary down to approximately 100 microns in outer 
diameter. The circular wall of the capillary forms a ring resonator and supports the whispering gallery modes (WGMs). 
The thickness of the LCORR wall is only a few microns; therefore, the WGM of high Q-factors (> 106) has a sufficient 
evanescent field in the LCORR core and is capable of interacting with the analytes conducted in the capillary. The 
LCORR takes advantage of excellent liquid (and gas) handling capability of capillaries, and high sensitivity and small 
sample consumption of optical ring resonators. It has broad applications in bio/chemical sensing, analytical chemistry, 
and novel optical devices. This presentation will overview the unique properties of the LCORR, summarize the 
theoretical and experimental results in protein/DNA detection, capillary electrophoresis, and microfluidic lasers, and 
discuss future research directions. 
 

 
 
DR. FAN obtained Ph.D. in physics from the University of Oregon in 2000. During 2000 and 2004, he worked at 3M-
Austin and later became a project leader on fiber optics and optical biosensor development. In August of 2004, he 
joined the Biological Engineering Department at the University of Missouri at Columbia as an assistant professor. 
Dr. Fan’s research includes development of novel photonic bio/chemical sensors based on ring resonators and 
nanoparticles. He has nearly 30 publications and over 10 issued/pending patents. Dr. Fan serves as a chair and 
organizer of SPIE conferences and as a member of Nanotechnology and Biosensors Committee in USDA. He is a 
recipient of Wallace H. Coulter Early Career Award and 3M Non-tenured Faculty Award. 
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Title: Spectral and spatial filters for passive and active devices 
 
Micro and nano-fabrication methods have revolutionized the area of photonics over the last decade, largely based on 
the evolution in the integrated circuit industry in wafer based methods of fabrication.  Some of the areas that have 
benefited in this are in the spatial and spectral beam control of passive and active photonic devices.  Some of the 
examples that will be presented in this talk include the introduction of a dual grating resonator concept for high power 
surface emitting lasers, guided mode resonance filters for fiber lasers, space varying spectral filters for imaging and 
novel approaches for 3D modal engineering.  Theoretical and experimental results will be presented with additional 
areas for future consideration for passive and active device applications. 
 

 
 
DR JOHNSON is a Professor of Optics/Physics and ECE at the University of North Carolina at Charlotte.  Prior to this, 
he was an Associate Professor with the College of Optics and Photonics at UCF and has been a leading innovator in 
the field of micro-optics and nano-optics for over a decade.  Dr. Johnson was also a recipient of a NSF CAREER award 
for Three Dimensional Nano-Optical Elements.  These research efforts have stimulated over 100 publications, 9 issued 
patents with an additional 4 pending. Dr. Johnson is the current Chair for the Optics in Information Science Division of 
OSA and the former OSA Technical Group Chair for Holography and Diffractive Optics in the Information Systems 
Division. Dr. Johnson also serves as a Topical Editor for Applied Optics and an Associate Editor for SPIE’s Journal of 
MEMS.  He also serves on the Board of Directors for SPIE and is a member of OSA, IEEE, and a Fellow of SPIE. 
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Title: Perturbations of WGMs in microcavities caused by embedded nanoparticles  

 
Sensitivity of high quality (Q) WGMs in the microcavity resonators is extensively investigated for various sensing 
applications. Most of the studies done in this regard consider the situation where the nanoparticles causing the 
perturbation are deposited at the outer sidewall surface of cylindrical or spherical cavities. It is known that slight 
changes in the index or size of the particles affect the resonance wavelengths and Qs of the WGMs. 
 
In this work we consider perturbations of WGMs in cylindrical microcavites caused by nanoparticles located not only at 
the outer surface, but mainly inside the cavity at various distances from its surface. Such embedded nanoparticles can 
be realized in porous cavities as well as in semiconductor cavities containing self-assembled quantum dots. We show 
that the perturbation of WGMs is maximized if the nanoparticle is placed at the antinode of the radial field distribution. 
This situation leads to a series of phenomena such as formation of standing waves with pronounced mode splitting, 
mixing of the modes, and enhanced interaction with the field. To explore these, we studied perturbations of WGMs in 5 
μm cylindrical cavities caused by embedded 200 nm nanocylinders with slightly different index. We performed 
numerical modeling of electromagnetic field distribution based on 2D FDTD simulations using FullWAVETM software. We 
show that the WGM resonances display double-peak structures due to scattering introduced by nanocylinders. These 
results can have applications in developing biochemical sensors as well as in interpretation of cavity QED experiments 
on strong coupling with quantum dots in semiconductor structures. 
 

 
 
DR HIREMATH is a postdoctoral researcher at University of North Carolina at Charlotte in Center for Optoelectronics 
and Optical Communications. He has a PhD in Applied Mathematics from University of Twente, the Netherlands 
(2005), MSc in Mathematics from Indian Institute of Technology Bombay, India (1999), and  BSc (Honors) in Physics 
from Shivaji University, Kolhapure, India (1997). His PhD dissertation was on “Coupled Mode Theory Based Modeling 
and Analysis of Circular Optical Microresonators”. His research interests are mathematical and computational aspects 
of optics, modeling and simulation of optical devices, and applied mathematical analysis. 
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Title: Whispering-Gallery Chemical Sensors and Quantum-Dot Microlasers 
 
The high-Q whispering-gallery modes of fused-silica microresonators have enabled the development of intracavity-
absorption chemical sensors and ultralow-threshold quantum-dot lasers.  The sensors can have effective absorption 
pathlengths of meters, and the lasers have pump thresholds of a few hundred nanowatts.  Examples of both 
applications and some other experimental results will be presented. 
 

 
 
Dr. Rosenberger received the BA degree in physics and mathematics from Whitman College, the MS in physics from 
the University of Chicago, and the PhD in physics from the University of Illinois (Urbana-Champaign).  He did a 
postdoc with Prof. Jeff Kimble at the University of Texas at Austin, and has taught at several universities.  For the last 
twelve years, he has been at Oklahoma State University, where he is now Professor of Physics.  His research interests 
have included superradiance, optical bistability, nonlinear dynamics, and, most recently, microresonator optics. 
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Title: Feedback in random lasers 
 
Random lasers are simple, miniature, robust in operation, and inexpensive sources of stimulated emission without 
cavity. The feedback in random lasers is provided by scattering in a gain medium. The properties of random lasers 
strongly depend on the strength of scattering and corresponding confinement of the stimulated emission and pumping. 
The physics of random lasers is challenging and not completely understood yet. The proposed applications of random 
lasers range from information technology and identification to express testing of novel laser materials and laser fusion. 
 

 
 
DR. NOGINOV graduated from MOSCOW INSTITUTE FOR PHYSICS AND TECHNOLOGY (Moscow, Russia) with a 
Master of Science degree in Electronics Engineering in 1985. In 1990 he received a Ph.D. degree in Physical-
Mathematical Sciences from GENERAL PHYSICS INSTITUTE OF THE USSR ACADEMY OF SCIENCES (Moscow, Russia). 
The appointments of Dr. Noginov include: GENERAL PHYSICS INSTITUTE OF THE USSR ACADEMY OF SCIENCES 
(Moscow, Russia) (1985-1991); MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, MA; Center for Materials 
Science and Engineering (1991-1993); ALABAMA A&M UNIVERSITY, Huntsville, AL, (1993-1997); and NORFOLK 
STATE UNIVERSITY, Norfolk, VA, Department of Physics, Center for Materials Research (1997-present). 
 
Dr. Noginov has published one book, three book chapters, two edited SPIE proceedings volume, over 90 papers in 
peer reviewed journals, over 100 publications in proceedings of professional societies and conference technical digests 
(12 of them invited). 
 
Dr. Noginov is a member of Sigma Xi, OSA, SPIE, and APS. He has served as a chair and a committee member on 
several conferences of SPIE and OSA. The biography of Dr. Noginov is published in Who’sWho in America and 
Who’sWho in the World. He regularly serves on NSF panels and reviews papers for many professional journals. Since 
2003, Dr. Noginov is a faculty advisor of the OSA student chapter at NSU.  
 
Research interests of Dr. Noginov include Random Lasers, Nanoplasmonics, Solid-State Laser Materials, and Nonlinear 
Optics. 
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Title: Nonlinear optical properties of planar microcavities and 1D photonic crystals  
 
We present a theoretical study of second harmonic generation in one-dimensional photonic crystals and planar 
microcavities. This presentation will summarize the various mechanisms which lead to a high conversion efficiency in 
fully periodic photonic crystals or when a structural defect is introduced.  
A possible route for increasing second harmonic generation is to embed the nonlinear source in a Fabry-Pérot cavity, 
which can be obtained by inserting a structural defect in a one-dimensional periodic system. In this case we observe 
an exponential scaling of second-harmonic signal with the number N of mirror periods, which is maximum when 
double resonance and phase matching conditions are simultaneously fulfilled.  
In a one-dimensional periodic structure, a large enhancement in the second harmonic conversion efficiency can be 
obtained when resonant coupling of the pump and harmonic fields with photonic modes near the band-edges, as well 
as phase matching, are achieved. We demonstrate a conversion efficiency for frequency doubling which scales as the 
eighth power of the crystal length. This large scaling does not occur due to phase matching, and it can be explained in 
terms of field enhancement for the pump and harmonic frequencies at the band-edges, together with the concept of a 
self-adaptive coherence length. This result challenges a commonly held view regarding the necessity of phase 
matching for large efficiency scaling. 
 

 
 
DR. LISCIDINI received the Ph.D. degree in physics from the University of Pavia in 2006 under the supervision of 
Prof. Lucio Claudio Andreani. His dissertation was on linear and nonlinear optical properties of planar microcavities and 
photonic crystal slabs. Since January he has been working as a postdoctoral fellow at the University of Toronto with 
Prof. John E. Sipe .  
His research activity concerns the theory of linear and nonlinear optical properties of photonic crystal structures by 
means of numerical simulations. The main topics investigated involve the theoretical study of second-harmonic 
generation in doubly resonant microcavities and emission properties of photonic crystal slabs. 
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Title: Resonating Microstructures: a Fourier optics perspective 
 
Many interesting effects are based on the interaction between an incident wave and a resonating structure. In this 
context the ability to control the structure of materials at the micro and nano scale has dramatically expanded the 
variety of functions which can be implemented.  
 
For the purpose of this presentation, a resonance is defined as the self-referencing interference effect, where the 
resonating structure creates multiple copies of the incident signal and the output signal is the result of adding these 
copies, where each is time delayed with respect to any another. This perspective turns out to be advantageous in 
separating the response of the resonator from its physical implementation. It also expands the class of resonating 
structures including a number of systems typically not regarded as resonators. 
 
Describing resonators in terms of linear systems theory provides a rather intuitive way to model, design, and detect 
resonating structures. The presentation will equally focus on a discussion of fundamental concepts as well as on 
results obtained in the context of specific applications, including matched spectroscopy, modeling of plasmonic nano-
particles, and the detection of micro-resonators with ultrasound. 
 

 
 
DR. TESTORF received his Ph.D. in physics from the University of Erlangen-Nuremberg, Germany in 1994. He has 
worked at the INAOE, Mexico, the University of Hagen, Germany, and the University of Massachusetts-Lowell. Since 
2003 he is with the Thayer School of Engineering at Dartmouth College. His research interests include inverse 
problems, optical imaging as well as the design and application of diffractive optics and nano-optics. Dr. Testorf has 
authored or co-authored one book publication, 50 journal papers and about 100 conference papers. He is member of 
OSA, SPIE, EOS, and the German Optical Society (DGaO), He is currently chair of the OSA technical group “Diffractive 
Optics and Holography” and serves as topical editor of Applied Optics. He is also program chair of the OSA Topical 
Meeting on Signal Recovery and Synthesis 2007. 
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Title: Whispering gallery resonances in semiconductor micropillars  

In this paper we observe high quality (Q up to 20000) whispering gallery modes (WGMs) with small modal volumes 
V~0.3 μm3 in 4-5 μm Al(Ga)As/GaAs micropillars by employing an experimental geometry in which both excitation and 
collection of emission is in a direction normal to the sidewalls of the pillars. The spectral positions of the WGMs peaks 
are found to be in very good agreement with the results of numerical modeling performed by finite difference time 
domain techniques. We show that WGMs provide at least two times larger values of the figure of merit for strong 

coupling applications, Q/ V , compared to “photonic dot” states in pillars with comparable size. 
 

 
 
SEUNGMOO YANG  received the M.S. degree in Engineering from Chung-Ang University, Seoul, South Korea in 1998. 
Since his move to the US in 1999 he has been for several years a graduate student in the groups of Prof. James Lager, 
University of Minnesota, and Prof. Greg Nordin, Brigham Young University. In 2006 he joined the group of Prof. Vasily 
Astratov at the University of North Carolina at Charlotte where he is working towards Ph.D. degree in Optical Science 
and Engineering. His interests include microcavities and coupled resonator optical waveguides, as well as optical 
waveguide circuits. 
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Emergency Contact Information
  
Campus Police – from campus phone 911 

From off campus dial 704-687-2200 
  
Carolinas Medical Center (University Hospital) 704-568-6000 
  
  

 
Other Contacts
  
Witherspoon Residence Hall Front Desk 7-4980 

From off campus dial 704-687-4980 
  
Optoelectronics Center 7-8117 

From off campus dial 704-687-8117 
  
Scott Williams Cell Phone 336-255-2277 
  
  

 Off Campus Transportation
  
Crown Cab 704-334-6666 
  
Yellow Cab 704-332-6161 
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