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Biography   
Robert W. Boyd was born in Buffalo, NY, USA. He received the B.S. degree in physics from MIT and the 
Ph.D. degree in physics from the University of California at Berkeley.  His Ph.D. thesis was supervised by 
Charles Townes and involves the use of nonlinear optical techniques in infrared detection for astronomy. 
Professor Boyd joined the faculty of the University of Rochester in 1977, and in 2001 became the M Parker 
Givens Professor of Optics and Professor of Physics.  In 2010, he became Professor of Physics and Canada 
Excellence Research Chair in Quantum Nonlinear Optics at the University of Ottawa. His research interests 
include studies of “slow” and “fast” light propagation, quantum imaging techniques, nonlinear optical 
interactions, studies of the nonlinear optical properties of materials, and the development of photonic 
devices including photonic biosensors. Professor Boyd has written two books, co-edited four anthologies, 
published over 550 research papers (≈70,000 citations, Google h-index 121), and been awarded ten patents. 
He is the 2016 recipient of the Arthur L. Schawlow Prize in Laser Science of the APS, the 2016 recipient 
of the Charles Hard Townes Award of OSA, the 2014 recipient of the Quantum Electronics Award of IEEE 
Photonics Society, the 2010 recipient of a Humboldt Research Award, and the 2009 recipient of the Willis 
E. Lamb Award for Laser Science and Quantum Optics. Prof. Boyd is a fellow of AAAS, APS, OSA, IEEE, 
and SPIE.  He is a fellow of the Royal Society of Canada. He is a past chair of the Division of Laser Science 
of APS and has been a member of the Board of Directors of OSA. Prof. Boyd has served as a member of 
the Board of Editors of Physical Review Letters and of the Board of Reviewing Editors of Science 
Magazine. 
 
Education 
 Graduate:  Ph.D. in Physics at the University of California at Berkeley, September 1977.  Thesis 

"An Infrared Upconverter for Astronomical Imaging" was supervised by Prof. C. H. Townes.  
Undergraduate:  B.S. degree in Physics at M.I.T., June 1969.  Thesis "Acoustical Analysis by 
Holography" was supervised by Prof. K. U. Ingard. 

   
Awards  

Frederic Ives Medal / Jarus W. Quinn Prize, awarded by Optica, formerly the Optical Society of 
America 2023.  This prize recognizes overall distinction in optics; it is the highest award of the 
Society. 
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Frank Isakson Prize for Optical Effects in Solids, American Physical Society 2020.  This prize 
recognizes outstanding optical research that leads to breakthroughs in the condensed matter sciences. 
Excellence in Research Award of the University of Ottawa, 2020. The objective of the award is to 
focus attention on research at the University of Ottawa by recognizing annually two members (one 
in science and one in humanities) of its 2900-member teaching staff who have earned distinction for 
themselves and for the University as a result of the importance and exceptional characteristics of 
their research work. 
Elected to Fellow Status in the Royal Society of Canada, August 2019.  As Canada’s senior National 
Academy, the Royal Society of Canada exists to promote Canadian research and scholarly 
accomplishment in both of Canada’s official languages, to mentor young scholars and artists, to 
recognize academic and artistic excellence, and to advise governments, non-governmental 
organizations, and Canadians generally on matters of public interest.  
Elected as a Corresponding Member of the Mathematics and Natural Sciences Section of the 
Heidelberg Academy of Sciences and Humanities, July 21, 2018. The Heidelberg Academy is over 
100 years old and has had many Nobel laureates among its members. Membership is limited to 100 
people, 50 in the Natural Sciences and 50 in the Humanities.  
IEEE Fellow, 2017: The IEEE Fellow is one of the most prestigious honors of the IEEE and is 
bestowed upon a very limited number of Senior Members who have contributed importantly to the 
advancement or application of engineering, science and technology bringing significant value to our 
society. The citation reads: for contributions to the fields of nonlinear optics and photonics.  
Charles Hard Townes Award, Optical Society of America, 2016: The Charles Hard Townes Award 
is given for contributions to quantum electronics. Robert W. Boyd is receiving the award for his 
fundamental contributions to the field of nonlinear optics, including the development of methods for 
controlling the velocity of light, of quantum imaging methods, and of composite nonlinear optical 
materials.  
Arthur L. Schawlow Prize in Laser Science, American Physical Society, 2016: This award is given 
by the Division of Laser Science of the APS to recognize outstanding contributions to basic research 
that uses lasers to advance knowledge of the fundamental physical properties of materials and their 
interaction with light. 
IEEE Photonics Society Distinguished Lecturer, 2015-2016 and 2016-2017: This program is 
designed to honor excellent speakers who have made technical, industrial or entrepreneurial 
contributions of high quality to the field of lasers and electro-optics.  
Quantum Electronics Award, IEEE Photonics Society, 2014: The IEEE Photonics Society Quantum 
Electronics Award is given to honor an individual (or group of individuals) for outstanding technical 
contributions to quantum electronics, either in fundamentals or applications, or both.  
Honorary Doctorate, University of Glasgow 2014 

          Humboldt Research Prize, 2010: This award is granted in recognition of the researcher’s entire 
academic achievements and whose fundamental discoveries, new theories, or insights have had a 
significant impact on their own discipline and who are expected to continue producing cutting-edge 
achievements in the future. 

 Canada Excellence Research Chair, 2010: This 7-year, 10-million-dollar award is highly 
competitive and is made only after a thorough and stringent multi-level review process. It is awarded 
only to an outstanding and innovative researcher whose accomplishments have made groundbreaking 
impacts in his/her field, including the application of research findings for social and economic 
benefit. The awardee must be internationally recognized as a world leader in his/her field. Lastly the 
awardee must have a superior record of attracting and supervising graduate students and postdoctoral 
fellows. 
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Willis E. Lamb Award for Laser Science and Quantum Optics, 2009: The Willis E. Lamb Award for 
Laser Science and Quantum Optics is presented annually for outstanding contributions to this field.  
 

Honors 

 University of Ottawa Award for Excellence in Research in the Sciences, 2018-2019 

 Elevated to Fellow Status of the AAAS: For distinguished scientific contributions, exposition and 
teaching in the fields of quantum electronics and nonlinear optics, November 2018. 
Elevated to Fellow Status, SPIE, 2014 
Best Platform Talk “A Chip-Scale High-Resolution Slow-Light Spectrometer for Sensing and 
Recognition,” Chemical and Biological Defense Science and Technology (CBD S&T) Conference, 
November 14-18, 2011, Las Vegas, Nevada, USA.  
Distinguished Visiting Scientist and Lecturer at the Institute for Optical Sciences, University of 
Toronto, March 2010 
Research highlighted in the New York Times, May 16, 2006. 
Research designated by Discover magazine as one of the top research stories of 2006.  
Honorable Mention, OSA Joseph W. Goodman Book Writing Award, 2006, for his book, Nonlinear 
Optics. 
Principal Lecturer in the Frontiers in Spectroscopy Symposium, Ohio State University, January 2006. 
Presented the Herta Leng Memorial Lecture, RPI April 13, 2005.  
Fellow of the OSA (1988), APS (2000), and SPIE (2014). 

Professional Appointments 
 Visiting Professor, School of Physics and Astronomy, University of Glasgow, 1 September 2013 

through present. 
 Visiting Scientist, Max Planck Institute for the Science of Light, Erlangen, Germany, October 2019 

through present.  
          Canada Excellence Research Chair in Quantum Nonlinear Optics, University of Ottawa, and 

Professor of Physics and Professor in the School of Electrical Engineering and Computer Science, 
2010 through present. 

 Faculty Member, University of Rochester.  Assistant Professor of Optics, July 1977 through June 
1982; Associate Professor of Optics, June 1982 through November 1987: Professor of Optics, 
November 1987 through June 2001; M. Parker Givens Professor of Optics, July 2001 through 2010; 
Professor of Optics and Professor of Physics, July 2010 through present. 

 Research Assistant to Prof. C. H. Townes, U.C. Berkeley, September 1971 through 1977.  Research 
topics included Lasers, Nonlinear Optics, Theoretical Astronomy, and Observational Infrared 
Astronomy.  

 Earlier Visiting Appointments:  Visiting Senior Scientist, Jet Propulsion Laboratory, California 
Institute Technology, Pasadena, California, Summer 1981, 1982, and 1983. Visitor, University of 
Toronto, 1985. Visiting Scientist, University of Paris, 1992. 

 
Leadership  

Canadian Co-Director of the Max Planck Centre for Extreme and Quantum Photonics, May 2015 
through present  
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Leader of major funded research consortia such as: US DARPA/DSO program on Giant Nonlinear 
Response of ENZ Metastructures (2018 through present), US DARPA/DSO program on Slow Light 
(2005-2010), and US MURI program on Quantum Imaging (2006-2011).   
Chair, International Council on Quantum Electronics, 2008-2010.   

          Member, Board of Directors, Optical Society of America, 2006 through 2007.   
Chair, Joint Council on Quantum Electronics 2002 through 2004.   
Chair, Division of Laser Science, American Physical Society (1999-2000).  
Chair, Charles Hard Townes Medal Selection Committee, an award given by Optica (formerly OSA) 

                      (2023-2024) 
 

Conference Organization (Representative Examples) 
 Program Co-Chair (2019) and General Co-Chair (2021), OSA Conference on Nonlinear Optics. 
 Co-Organizer (with David Andrews, Alex Lvovsky, and Duncan O’Dell), Workshop on Quantum 

Field Framework for Structured Light Interactions, held at the Banff International Research Station, 
April 24-28, 2017. 

          Co-Organizer, International School on Parametric Nonlinear Optics, Les Houches, France, April 20 
through May 1, 2015. 

 Co-Chair, Latin America Optics & Photonics Workshop, Cancún, Mexico, October 26 through 
November 8, 2012.  
General Co-Chair and Local Coordinator, International Conference on Quantum Information, 
Ottawa, Canada, June 8-11, 2011. 
General Co-Chair, APS Annual Meeting on Laser Science (2011).  
Program Co-Chair, International Conference on Quantum Electronics (2007).  
Co-Chair, OSA Annual Meeting (2004).  
General Co-Chair (1998), Program Co-Chair, OSA/IEEE Conference on Nonlinear Optics (1996). 

 
Editorships (Representative Examples)  

Member of the Editorial Board of the journal Applied Sciences from November 15, 2018. 
Guest Editor (with D. Faccio and H. Bachor), Special Issue on Enhanced Quantum Imaging, Journal 
of Optics 2017. 

          Editorial Advisory Board of Laser & Photonic Reviews from May 1, 2016. 
Lead Guest Editor, Optical Materials Express Special Issue on Material Platforms and Experimental 
Approaches for Quantum Nanophotonics, 2016.  
Member, Board of Editors, Quantum Information Processing, 2013 through present.  
Lead Guest Editor, Lasers: The First Fifty Years, a Feature Issue of Applied Optics, Published August 
2010 by the Optical Society of America.  
Guest Editor, Feature Issue on Slow Light and Its Application of the Journal of the Optical Society 
of America, Vol. 25 (2008).  
Guest Editor, Serial Issue on Frontiers in Nonlinear Optics, 2007, Optics Express, Published by the 
Optical Society of America.  
Member, Editorial Board, Journal of the Optical Society of America, B (1982-1985).  
Member of the Board of Reviewing Editors, Science Magazine (July 2006 through 2011).  
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Guest Editor, Special Issue of the Journal of Optics on Slow Light, Published October 2010 by the 
Institute of Physics, Publishing. 
Member of the Board of Editors, Physical Review Letters (2003-2006).   
North American Editor, Journal of Modern Optics (1996-2006). 
Member of Editorial Board, Journal of Nonlinear Optical Physics and Materials (1992 through 
present).  
Member of the Editorial Board, Laser & Photonics Reviews, www.lpr-journal.org (2015 through 
present). 

 
Recent Media Coverage 
 

University of Rochester. "'Flipping' optical wavefront eliminates distortions in multimode fibers."  
Science Daily, 10 May 2021. <www.sciencedaily.com/releases/2021/05/210510161500.htm>. 

 

IEEE Spectrum, New Encryption Strategy Passes Early Test, July 2020, page 11. 
IEEE Spectrum: Indium tin oxide might be the material photonics has been waiting for, 28 April, 
2016. 
Science News: Physicists create Möbius strips out of light, January 2015. 
New Scientist: Möbius strips of light made for first time, January 2015. 
Fox News: Physicists see 27th dimension of photons, January 29, 2014. 
Physics World: First weak measurements made on optical polarization states, March 11, 
2013.  
Science Recorder: Scientists discover a way around Heisenberg’s Uncertainty Principle, 
March 4, 2013. 
National Post: Canadian researchers take a sneak peek at Schrödinger’s Cat and a step toward 
a quantum computer, March 4, 2013.  
New Scientist: Warning, speedsters: you can’t fool quantum radar, December 14, 2012.  
Forbes: Slowing the Speed of Light to a Crawl, July 7, 2011.  
Physics World: Rotating cylinder puts a new spin on slow light, July 5, 2011.  

 
 
PhD Theses Supervised  
 
51.  Saumya Choudhary, Light-Matter Interaction in Plasmonic Systems and Atomic Vapor, December 11, 

2023. 
50. Mohammad Karimi, Time-varying all-optical systems using highly nonlinear epsilon-near-zero 

materials, November 23, 2023.  
49. Samuel Lemieux, Applications of high-gain parametric down-conversion to metrology, March 31, 2023. 
48.  Md Saad-Bin-Alam, Tailoring Metasurface Lattice-Controlled Resonances for Flat-Optic Applications, 

January 13, 2023. 
47.  A. Nicholas Black, Characterizing and Mitigating Phase Distortions in Quantum and Nonlinear Optical 

Systems, December 7, 2022. 
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46. Jiapeng Zhao, Structured photons enabled secure quantum communication and spatio-temporal 
characterization of terahertz pulses, July 14, 2021. 

45. Yiyu Zhou, Optical communication with structured photons propagating through aberrating media, 
March 18, 2021.  

44. M. Zahirul Alam, Experiments in Nonlinear Optics with Epsilon-Near-Zero Materials, 2020. 
43. Akbar Safari, Resonant Light-Matter Interaction for Enhanced Control of Exotic Propagation of Light, 

March 14, 2019. 
42.  Kashif M. Awan, Fabrication of III-V Integrated Photonic Devices, May 18, 2018. 
41. Boshen Gao, Applications of Silicon-on-Insulator Photonic Crystal Structures in Miniature 

Spectrometer Designs, October 6, 2017.  
40. Omar Magaña-Loaiza, Novel Effects in Optical Coherence: Fundamentals and Applications, July 27, 

2016. 
39. Mohammad Mirhosseini, Quantum Information with Structured Light, December 14, 2015. 
38. Brandon Rodenburg, Communicating with Transverse Modes of Light, October 17, 2014.  
37. Andreas Liapis, Optical Time Delays in Structured Media, September 8, 2014.  
36. Joseph E. Vornehm, Photonic Technologies to Enable Slow Light Applications, Feb. 10, 2014 
35.  Petros Zerom, Image Reconstruction and Discrimination at Low Light Level, 2013 
34.  Mehul Malik, Secure Quantum Technologies, 2013.  
33. Aaron Schweinsberg, Studies of Slow Light with Applications in Optical Beam Steering, 2012. 
32. George M. Gehring, “Superluminal” Pulse Propagation Dynamics, 2011. 
31. Heedeuk Shin, Nonlinear and Quantum Superresolution and Fast-Light Pulse Distortion Management, 

2011.  
30. Zhimin Shi, Fundamentals and Applications of Slow Light, 2010.  
29. Anand Kumar Jha, Coherence Properties of the Entangled Two-Photon Field Produced by Parametric 

Down-Conversion, 2009. 
28. Giovanni Piredda, Materials for Nonlinear Optics: Semicontinuous Gold Films and Fast Saturable 

Absorbers, 2008.  
27. Ksenia Dolgaleva, Local-Field Effects and Nanostructuring for Controlling Optical Properties and 

Enabling Novel Optical Phenomena, 2008.  
26. Sean J. Bentley, Transverse Effects in Nonlinear and Quantum Optics, 2004.  
25. Ryan Bennink, Frequency Conversion of Optical Signals Using Coherently Prepared Media, 2004.  
24. Matthew Bigelow, Ultra-Slow and Superluminal Light Propagation in Solids at Room Temperature, 

2004. 
23. Vincent Wong, Coherent Population Trapping in Real and Artificial Atoms, 2004.  
22. John Heebner, Nonlinear Optical Whispering Gallery Microresonators for Photonics, 2003.  
21. Elna M. Nagasako, High-Gain Parametric Amplification for the Generation of Quantum States of Light, 

2001.  
20. Robert L. Nelson, Composite Nonlinear Optical Materials, 1998.  
19. Mark W. Bowers, Phase Locking and Self-Phase Matching in Nonlinear Optics, 1997.  
18. Eric L. Buckland, Origin of the Third-Order Nonlinear Optical Response of Silica Fibers, 1997.  
17. Russell J. Gehr, Investigations of the Third-Order Nonlinear Optical Respoonse of Composite Materials, 

1997.  
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16. George L. Fischer, Third-Order Nonlinear Optical Properties of Composite Materials, 1996.  
15. Robert E. Bridges, Multi-Dimensional Effects of Intensity-Dependent Optical Nonlinearities on the 

Propagation of Light, 1995.  
14. Andrew J. Stentz, Aspects of the Generation and Propagation of Solitons in Optical Fibers, 1995.  
13. William V. Davis, Nonlinear Optical Modification to the Polarization and Noise Properties of a Laser 

Beam after Propagating through Atomic Potassium Vapor, 1993.  
12. Thomas R. Moore, Limitations to the Quality of Optical Phase Conjugation by Stimulated Brillouin 

Scattering, 1993.  
11. Martti Kauranen, Limitations to the Performance of Nonlinear Optical Processes Utilizing Atomic 

Vapors, 1992.  
10. Jeffery J. Maki, Linear and Nonlinear Optical Measurements of the Lorentz Local Field, 1991.  
 9.  Edward J. Miller, Ultrafast Stimulated Scattering, 1991.  
 8. Alexander L. Gaeta, Stochastic and Deterministic Fluctuations in Stimulated Brillouin Scattering, l990. 
 7.  Wayne R. Tompkin, Phase Conjugation by Four-wave Mixing in Dye-Doped Glasses, l990.  
 6. Daniel J. Gauthier, Instabilities and Chaos of Laser Beams Propagating through Nonlinear Optical 

Media, 1989.  
 5. Mark T. Gruneisen, Two-Beam Coupling and Phase Conjugation by Resonant Nonlinear Optical 

Interactions, 1988.  
 4.  Mark D. Skeldon, Optical Phase Conjugation Enhanced by the Brillouin Interaction, 1988.  
 3.  Michelle S. Malcuit, Competition Effects in Nonlinear Optics, 1987.  
 2.  Mark A. Kramer, Nonlinear Optical Properties of Impurity-doped Solids, 1986.  
 1.  Donald J. Harter, Nondegenerate Four-Wave Mixing Enhanced by the a.c. Stark Effect, 1982. 
 
Master’s Theses Supervised 
17. Md Saad-bin-Alam, Tailoring Metasurface Lattice-Controlled Resonances for Flat-Optic Applications, 

January 12, 2023. 
16. Katherine K. M.  Bearne, Novel Techniques in Quantum Optics, April 29, 2022. 
15. Saad F. Jaddua, Propagation of a Single Photon in a 1-D Waveguide Coupled to a V-Type Atom, July 

23, 2020. 
14. Sisira Suresh, Nonlinear optical properties of metal-dielectric stacks in their epsilon-near-zero regime, 

December 11, 2019. 
13. Marie-Claude Dicaire, Generation of vortex beam superpositions using angular gratings, March 2017. 
12. Frédéric Bouchard, Classical and quantum dynamics of twisted light, August 2016 
11. Saumya Chaudhary, On plasmonic superradiance and the scaling laws of spontaneous parametric 

downconversion, July 2016. 
10. Asad Tahir, Plasmonic Metasurfaces, June 2016. 
9. Samuel Lemieux, Tailoring the modal structure of bright squeezed vacuum states of light via selective 

amplification, May 2016. 
8.  Kevin Piché, Limiting behaviours in physics: from duality to super-resolution, 2015.  
7. Eliot Bolduc, Studies in Applied and Fundamental Quantum Mechanics, Cryptography, Tomography, 

Holography, and Duality, 2014.  
6. Edward D. Baraban, Optical Bistability by Two-Wave Mixing in Photorefractive Crystals, 1991.  
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5. Arturo A. Jacobs, Scalar and Vector Properties of Phase Conjugation by Degenerate-Four-Wave Mixing, 
l986.  

4.  Stephen R. Wilk, A KCl:O Laser, l983.  
3.  W. Michael Dimmler, The Fast Fourier Transform Applied to the Spectral Analysis of Noise in Charge-

coupled Device Imaging Systems, l983.  
2. Thomas J. Brukilacchio, Generation-recombination Noise in Extrinsic Photoconductive Detectors, 1983.  
1. Katherine Creath, Noise and Response Characterization of a HgCdTe Photoconductive Detection 

System, l98l. 
 
Recent Postdoctoral Advisees        
23. Saumya Choudhary, January 2024 through present 
22. Varun Sharma, February 1, 2023, through January 31, 2024. 
21. Aku Antikainen, September 2022 through June 1, 2024. 
20. Giulia Marcucci, September 1, 2020, through December 31, 2021. 
19. M. Zahirul Alam, February 2020 through present. 
18. Girish Kulkarni, September 2019 through August 2022. 
17. Murat Yildirim, 2018 through December 2020. 
16. Rasoul Alaee, 2018 September 2021 
15. Boris Braverman, 2018 through May 2022 
14. Orad Reshef, 2016- April 2022 
13. Enno Giese, 2016-2018. 
12. Mohammad Hashimi, 2016-2017. 
11. Omar Magaña, 2016-2016.  
10. Robert Fickler, 2015-2018. 
 9. Mikko Huttunen, 2015-2017. 
 8. Kosmas Tsakmakidis, 2015-2016. 
 7. Mohammad Mirhosseini, 2015-2016. 
 6. Filippo Miatto, 2012-2015.  
 5. Ebrahim Karimi, 2012-2014. 
 4. Sebastian Schulz, 2012-2016.  
 3. Jeremy Upham, 2012-2013.  
 2. Jonathan Leach, 2011-2013.  
 1. Israel De Leon, 2011-2015.  
 
Patents Awarded 
11. Measurement Apparatus of Wavefront and Polarization Profile of Vectorial Optical Fields, Z. Shi, Z. 

Zhu, D. Hay, Y. Zhou, and R. W. Boyd, US Patent 11067450B2, Issued Date: Jul. 20, 2021 
10. Wavefront Sensing Apparatus, Method and Applications, Zhimin Shi, Robert W. Boyd, Mohammad 

Mirhosseini, and Mehul Malik, US Patent 9,500,531 B2, Nov 22, 2016. 
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9. Apparatus and Methods Using Highly Optically Dispersive Materials, Robert W. Boyd, Zhimin Shi, and 
Daniel J. Gauthier, U.S. Patent No. 7,990,540, August 2, 2011. 

8. Efficient Room Temperature Source of Polarized Single-Photons, S. G. Lukishova, R. W. Boyd, and C. 
R. Stroud, 7,253,871, August 7, 2007.  

7. Apparatus with a Series of Resonator Structures Situated Near an Optical Waveguide for Manipulating 
an Optical Pulse, R. W. Boyd and J. E. Heebner, 7,245,801 B2, July 17, 2007.  

6. Detecting Infrared Radiation, Robert W. Boyd, Clovis R. Haden, Marlan O. Scully, Vitaly Kocharovsky, 
and Alexey Belyanin; United States Patent 6,730,910, May 4, 2004.  

5. Light-Induced Refractive Index Changes in Low-Temperature Glasses, N. F. Borrelli, R. W. Boyd, S. 
Radic, and P. A. Tick, #6,284,685, September 4, 2001.  

4. Nonlinear Optics utilizing Composite Optical Material Architectures for Providing Enhanced Nonlinear 
Susceptibility, R.W. Boyd and J. E. Sipe, #5,253,103, October 12, 1993.  

3. System for Combining Laser Beams by Transferring Energy there between in Atomic Vapor, R. W. 
Boyd, A. L. Gaeta, M. T. Gruneisen, and K. R. MacDonald, #4,918,699, April 17, 1990.  

2. Phase Conjugate, Common Path Interferometer, R. W. Boyd, D. J. Gauthier, R. Junquist, and L. L. Voci, 
#4,938,596; July 3, 1990.  

1. Method and Apparatus for Non-Frequency-Shifted Phase Conjugation of Optical Waves by Brillouin-
Enhanced Four-Wave Mixing, M. D. Skeldon, P. Narum, and R. W. Boyd, #4,778,261; patent awarded 
October 18, 1988. 8. Efficient Room Temperature Source of Polarized Single-Photons, S. G. Lukishova 
et al. 7,253,871, August 7, 2007.  

 
Books Published 
Quantum Photonics: Pioneering Advances and Emerging Applications, edited by R.W. Boyd, S.G. 

Lukishova, and V. N. Zadkov, Springer, Berlin, 2019.  
Self-Focusing, Past and Present, edited by R.W. Boyd, S.G. Lukishova, and Y.R. Shen, Springer, Berlin, 

2009 (88,164 chapters downloaded as of June 2020).  
Contemporary Nonlinear Optics, edited by G. P. Agrawal and R. W. Boyd, Academic Press, Boston, 1992.  

      Nonlinear Optics, R. W. Boyd, Academic Press, Boston, 1992; Second Edition, 2003; Third Edition 2008; 
Fourth Edition 2020 (total sales 15,515 as of April 2018).   
Optical Instabilities, edited by R.W. Boyd, M.G. Raymer, and L.M. Narducci, Cambridge University Press, 

Cambridge, 1986. 
Radiometry and the Detection of Optical Radiation, John Wiley and Sons, New York, 1983. 
 
YouTube Videos 
1. Animation: Light with a Negative Group Velocity, 2008 (link) 
2.  Robert Boyd Interview: Highlights of the 2011 FiO/LS Annual Meeting (link) 
3. Robert Boyd Interview Upon His Arrival in Ottawa 
     Innovation at the Speed of Light, October, 2011 (link) 
4. Newscast: Ottawa Sun, University of Ottawa Hires Photonics Pioneer 2011 (link) 
5. Robert Boyd: Honorary Degree Ceremony, University of Glasgow, 2014 (link) 
6. Robert Boyd’s Presentation: Foundation of Nonlinear Optics at the  
      International School on Parametric Nonlinear Optics, Les Houches, France, April 2015 (link)  
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7. Robert Boyd’s plenary presentation at Photonics West, 2016 
      Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World (link) 
8. Robert Boyd’s presentation at Chapman University, 2016 
       Weak Values and Direct Measurement of the Quantum Wavefunction (link) 
9. Robert Boyd’s Colloquium at the U Maryland Campus of JQI, 2016 (link) 
10. Three Lectures on Nonlinear Optics hosted by the IEEE Photonics Society Ottawa Chapter, 2016 (link)  
11. Robert Boyd’s Nonlinear Optics Graduate Course 2016 (link) 
12. Robert Boyd’s Tutorial at CLEO, May 13, 2020,  
     How Light Behaves When the Refractive Index Vanishes (link) 
13. Robert Boyd’s Keynote Talk at Photonics North, Advances in Quantum Imaging, 
     May 27, 2020. (link) 
      
In addition, my YouTube channel is at 
   https://www.youtube.com/channel/UCMCmY17GWbUigFvtX67-6nw 
  
 
Published Research Articles 

564.  Polarization-controlled unidirectional lattice plasmon modes via a multipolar plasmonic 
metasurface, S. Mousavi, M. A. Butt, Z. Jafari, O. Reshef, R. W. Boyd, P. Banzer, I. De 
Leon, Appl. Phys. Lett. 124, 181703 (2024). 

563.  Photon number resolving detection with a single-photon detector and adaptive storage loop, 
N. M Sullivan, B. Braverman, J. Upham, R. W. Boyd, New J. Phys. 26 043026 (2024) 

562.  Measurement of the Dispersion of 𝝌 (3) of SiO2 and SiN Across the THz and Far-Infrared 
Frequency Bands, B. Zhou, M. Rasmussen, S. Zibod, S. Yan, N. K. Noori, O. Nagy, Y. 
Ding, S. J. Lange, K. Dolgaleva, R. W. Boyd, P. U. Jepsen, Laser & Photonics Reviews 
(2024). 

561.  Phase-matched third-harmonic generation in silicon nitride waveguides, S. Vijayakumar, K. 
Vyas, D. H. G. Espinosa, O. Reshef, M. Song, K. M. Awan, S. Choudhary, J. Cardenas, R. 
W. Boyd and K. Dolgaleva, Nanophotonics (2024). 

560.  Roadmap on photonic metasurfaces, S. A. Schulz and 65 other authors, Appl. Phys. Lett. 
124, 260701 (2024) 

559.  Hybrid architectures for terahertz molecular polaritonics, A. Jaber, M. Reitz, A. Singh, A. 
Maleki, Y. Xin, B. T. Sullivan, K. Dolgaleva, R. W. Boyd, C. Genes & J.-M. Ménard, 
Nature Communications, 4427 (2024). 

558.  Controlling nonlinear rogue-wave formation using the coherence length of phase noise, S. 
Choudhary, A. N. Black, A. Antikainen and R. W. Boyd, Phys. Rev. Research 6, 013174 
(2023) 

557. Interactions of Fundamental Mie Modes with Thin Epsilon-near-Zero Substrates, M. Karimi, 
K. M. Awan, Y. Vaddi, R. Alaee, J. Upham, M. Z. Alam, R. W. Boyd, Nano Letters 
(2023). 
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556. Orthogonal spatial coding with stimulated parametric down-conversion, Y. Xu, S. Tang, A. 
N. Black, and R. W. Boyd, Opt. Express 31, 42723-42729 (2023). 

555. Metamaterial-based octave-wide terahertz bandpass filters, A. Maleki, A. Singh, A. Jaber, 
W. Cui, Y. Xin, B. T. Sullivan, R. W. Boyd, and J.-M. Ménard, Photonics Research 11, 526 
(2023). 

554.  Experimental generation of polarization entanglement from spontaneous parametric down-
conversion pumped by spatiotemporally highly incoherent light, C. Li, B. Braverman, G. 
Kulkarni, and R. W. Boyd, Phys. Rev. A 107, L04170 (2023) 
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simultaneously exhibit two orbital angular momenta by combining multiple frequency 
lines, each carrying multiple Laguerre–Gaussian modes, K. Pang, K. Zou, Z. Zhao, H. 
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few-mode fiber in a 200-Gbit/s mode-division-multiplexed link, R. Zhang, H. Song, H. 
Song, Z. Zhao, G. Milione, K. Pang, J. Du, L. Li, K. Zou, H. Zhou, C. Liu, K. Manukyan, 
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and K. Dolgaleva, Optics Express 28, 3237-3248 (2020).  
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Safari, V. Sandoghdar, R. W. Boyd, Physical Review Research 2, 043409 (2020). 

487. Experimental mitigation of the effects of the limited size aperture or misalignment by 
singular-value-decomposition-based beam orthogonalization in a free-space optical link 
using Laguerre–Gaussian modes, K. Pang, H. Song, X. Su, K. Zou, Z. Zhao, H. Song, A. 
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Boyd, M. Tur, and A. E. Willner, Nature Communications 11, 4099 (2020). 

484. Roadmap on quantum light spectroscopy, S. Mukame, M. Freyberger, W. Schleich, M. 
Bellini, A. Zavatta, G. Leuchs, C. Silberhorn, R. W Boyd, L. L. Sánchez-Soto, A. Stefanov, 
M. Barbier, A. Paterova, L. Krivitsky, S. Shwartz, K. Tamasaku, K. Dorfman, F. Schlawin, 
V. Sandoghdar, M. Raymer, A. Marcus, O. Varnavski, T. Goodson III, Z.-Y. Zhou, B.-S. 
Shi, S. Asban, M. Scully, G. Agarwal, T. Peng, A. V. Sokolov, Z.-D. Zhang, M. S. Zubairy, 
I. A. Vartanyants, E. del Valle, and F. Laussy, J. Phys. B: At. Mol. Opt. Phys. 53 072002 
(2020). 

483. Nonlinear Optics: feature issue introduction, C. Denz, D.J. Hagan, R. W. Boyd, C. Conti, 
A. Mecozzi, A. Salandrino, Opt. Mater. Express 10, 774-776 (2020) 

482. Simultaneous turbulence mitigation and channel demultiplexing for two 100 Gbit/s orbital-
angular-momentum multiplexed beams by adaptive wavefront shaping and diffusing, R. 
Zhang, H. Song, Z. Zhao, H. Song, J. Du, C. Liu, K. Pang, L. Li, H. Zhou, A. N. Willner, 
A. Almaiman, Y. Zhou, R. W. Boyd, B. Lynn, R. Bock, M. Tur, and A. E. Willner, Optics 
Letters 45, 702-705 (2020) 

481. Metformin Abrogates Age-Associated Ovarian Fibrosis, C.W. McCloskey, D.P. Cook, B.S. 
Kelly, F. Azzi, C.H. Allen, A. Forsyth, J. Upham, K. J. Rayner, D. A. Gray, R. W. Boyd, S. 
Murugkar, B. Lo, D. Trudel, M. K. Senterman, B. C. Vanderhyden, Clinical Cancer 
Research 26, 632-642 (2020) 

480. Multi-twist polarization ribbon topologies in highly confined optical fields, T. Bauer, P. 
Banzer, F. Bouchard, S. Orlov, L. Marrucci, E. Santamato, R. W. Boyd, E. Karimi, and G. 
Leuchs, New Journal of Physics 21 (2019). 

479. Vectorizing the spatial structure of high-harmonic radiation from gas, F. Kong, C. Zhang, 
H. Larocque, Z. Li, F. Bouchard, D. H. Ko, G. G. Brown, A. Korobenko, T. J. Hammond, 
R. W. Boyd, E. Karimi, and P. B. Corkum, Nature Communications 10 2020 (2019). 



17 

478. Single-End Adaptive Optics Compensation for Emulated Turbulence in a Bi-Directional 
10-Mbit/s per Channel Free-Space Quantum Communication Link Using Orbital-Angular-
Momentum Encoding, C. Liu, K. Pang, Z. Zhao, P. Liao, R. Zhang, H. Song, Y. Cao, J. Du, 
L. Li1, H. Song, Y. Ren, G. Xie, Y. Zhao, J. Zhao, S. M. H. Rafsanjani, A. N. Willner, J. H. 
Shapiro, R. W. Boyd, M. Tur, and A. E. Willner, Research, 8326701 (2019). 

477. Switchable detector array scheme to reduce the effect of single-photon detector’s deadtime 
in a multi-bit/photon quantum link, C. Liu, Y. Ren, J. Zhao, M. Mirhosseini, S. M. H. 
Rafsanjani , G. Xie, K. Pang , H. Song , Z. Zhao , Z. Wang, L. Li, J. C. Bienfang, A. 
Migdall, T. A. Brun, M. Tur, R. W. Boyd, A. E. Willner, Optics Communications 441 ,132-
137 (2019). 

476. Weak superradiance in arrays of plasmonic nanoantennas, S. Choudhary, I. De Leon, S. 
Swiecicki, K. M. Awan, S. A. Schulz, J. Upham, M. Z. Alam, J. E. Sipe, and R. W. Boyd, 
Phys. Rev. A 100, 043814 (2019). 

475. Ultrabroadband 3D invisibility with fast-light cloaks, K. L. Tsakmakidis, O. Reshef, E. 
Almpanis, G. P. Zouros, E. Mohammadi, D. Saadat, F. Sohrabi, N. Fahimi-Kashani, D. 
Etezadi, R. W. Boyd and H. Altug, Nature Communications 10, 4859 (2019).  

474. Performance analysis of d-dimensional quantum cryptography under state-dependent 
diffraction, J. Zhao, M. Mirhosseini, B. Braverman, Y. Zhou, S. M. H. Rafsanjani, Y. Ren, 
N. K. Steinhoff, G. A. Tyler, A. E. Willner, and R. W. Boyd, Phys. Rev. A 100, 032319 
(2019).  

473. Spatial sampling of terahertz fields with sub-wavelength accuracy via probe-beam 
encoding, J. Zhao, Y. E, K. Williams, X.-C. Zhang and R. W. Boyd, Light: Science & 
Applications 8, 55 (2019).  

472. Quantum Nonlocal Aberration Cancellation, A. N. Black, E. Giese, B. Braverman, N. 
Zollo, S. M. Barnett, and R. W. Boyd, Phys. Rev. Lett. 123, 143603 (2019).  

471. Suppression of self-focusing for few-cycle pulses, S. A. Kozlov, A. A. Drozdov, S. 
Choudhary, M. A. Kniazev, and R. W. Boyd, Journal of the Optical Society of America B 
36, G68-G77 (2019).  

470. Single-Shot Direct Tomography of the Complete Transverse Amplitude, Phase, and 
Polarization Structure of a Light Field, Z. Zhu, D. Hay, Y. Zhou, A. Fyffe, B. Kantor, G. S. 
Agarwal, R. W. Boyd, and Z. Shi, Phys. Rev. Applied 12, 034036 (2019).  

469. Multiresonant High-Q Plasmonic Metasurfaces, O. Reshef, M. S.-B.-Alam, M. J. Huttunen, 
G. Carlow, B. T. Sullivan, J-M Ménard, K. Dolgaleva, and R. W. Boyd, Nano Lett. 19, 
6429-6434 (2019).  

468. Characterization of an underwater channel for quantum communications in the Ottawa 
River, F. Hufnagel, A. Sit, F. Grenapin, F. Bouchard, K. Heshami, D. England, Y. Zhang, 
B. J. Sussman, R. W. Boyd, G. Leuchs, and E. Karimi, Optics Express 27,26346-26354 
(2019).  

467. Realization of the Einstein-Podolsky-Rosen Paradox Using Radial Position and Radial 
Momentum Variables, L. Chen, T. Ma, X. Qiu, D. Zhang, W. Zhang, and R. W. Boyd, 
Phys. Rev. Lett. 123, 060403 (2019).  



18 

466. Nonlinear optics with full three-dimensional illumination, R. Penjweini, M. Weber, M. 
Sondermann, R. W. Boyd, and G. Leuchs, Optica 6, 878-883 (2019).  

465. Influence of pump coherence on the generation of position-momentum entanglement in 
optical parametric down-conversion, W. Zhang, R. Fickler, E. Giese, L. Chen, and R. W. 
Boyd, Optics Express 27, 20745-20753 (2019).  

464. Quantum-limited estimation of the axial separation of two incoherent point sources, Y. 
Zhou, J. Yang, J. D. Hassett, S. M. H. Rafsanjani, M. Mirhosseini, A. N. Vamivakas, A. N. 
Jordan, Z. Shi, and R. W. Boyd, Optica 6, 534-541 (2019).  

463. Efficient nonlinear metasurfaces by using multiresonant high-Q plasmonic arrays, M. J. 
Huttunen, O. Reshef, T. Stolt, K. Dolgaleva, R. W. Boyd, and M. Kauranen, Journal of the 
Optical Society of America B 36, E30-E35 (2019).  

462. Measurement of the Photon-Plasmon Coupling Phase Shift, A. Safari, R. Fickler, E. Giese, 
O. S. Magaña-Loaiza, R. W. Boyd, and I. De Leon, Phys. Rev. Lett. 122, 133601 (2019).  

461. A primary radiation standard based on quantum nonlinear optics, S. Lemieux, E. Giese, R. 
Fickler, M. V. Chekhova, and R. W. Boyd, Nature Physics 15, 529 (2019).  

460. Using all transverse degrees of freedom in quantum communications based on a generic 
mode sorter, Y. Zhou, M. Mirhosseini, S. Oliver, J. Zhao, S. M. H. Rafsanjani, M. P. J. 
Lavery, A. E. Willner, and R. W. Boyd, Optics Express 27, 10383-10394 (2019). 
(Designated as an Editor’s Pick.) 

459. Interaction-Free Ghost-Imaging of Structured Objects, Y. Zhang, A. Sit, F. Bouchard, H. 
Larocque, F. Grenapin, E. Cohen, A. C. Elitzur, J. L. Harden, R. W. Boyd, and E. Karimi, 
Optics Express 27, 2212-2224 (2019). 

458. Automated classification of multiphoton microscopy images of ovarian tissue using deep 
learning, M. J. Huttunen, A. Hassan, C. W. McCloskey, S. Fasih, J. Upham, B. C. 
Vanderhyden, R. W. Boyd, S. Murugkar, J.of Biomedical Optics 23(6), 066002 (2018). 

457. The phase sensitivity of a fully quantum three-mode nonlinear interferometer, J. Flórez, E. 
Giese, D. Curic, L. Giner, R. W. Boyd and J. S. Lundeen, New J. Phys. 20, 123022 (2018).  

456. Measurement of the radial mode spectrum of photons through a phase-retrieval method, S. 
Choudhary, R. Sampson, Y. Miyamoto, O. S. Magaña-Loaiza, S. M. H. Rafsanjani, M. 
Mirhosseini, and R. W. Boyd, Optics Letters 43, 6101-6104 (2018). 

455. Realization of a scalable Laguerre–Gaussian mode sorter based on a robust radial mode 
sorter, D. Fu, Y. Zhou, R. Qi, S. Oliver, Y. Wang, S. M. H. Rafsanjani, J. Zhao, M. 
Mirhosseini, Z. Shi, P. Zhang, and R. W. Boyd, Optics Express 26, 33057 (2018).  

454. Demonstration of a 10 Mbit/s quantum communication link by encoding data on two 
Laguerre–Gaussian modes with different radial indices, K. Pang, C. Liu, G. Xie, Y. Ren, Z. 
Zhao, R. Zhang, Y. Cao, J. Zhao, H. Song, H. Song, L. Li, A. N. Willner, M. Tur, R. W. 
Boyd, and A. E. Willner, Optics Letters 43, 5639 (2018).  

453. Reconstructing the topology of optical polarization knots, H. Larocque, D. Sugic, D. 
Mortimer, A. J. Taylor, R. Fickler, R. W. Boyd, M. R. Dennis and E. Karimi, Nature 
Physics 14, 1079–1082 (2018).  



19 

452. Explicit formulas for photon number discrimination with on/off detectors, F. M. Miatto, A. 
Safari, and R. W. Boyd, Applied Optics 57, 6750-6754 (2018).  

451. Quantum cryptography with structured photons through a vortex fiber, A. Sit, R. Fickler, F. 
Alsaiari, F. Bouchard, H. Larocque, P. Gregg, L. Yan, R. W. Boyd, S. Ramachandran, and 
E. Karimi, Optics Letters 43, 4108-4111 (2018).  

450. Realization of a flat-band superprism on-chip from parallelogram lattice photonic crystals, 
J. Upham, B. Gao, L. O'Faolain, Z. Shi, S. A. Schulz, and R. W. Boyd, Optics Letters 43, 
4981 (2018).  

449. Hermite–Gaussian mode sorter, Y. Zhou, J. Zhao, Z. Shi, S. Mohammad Hashemi 
Rafsanjani, M. Mirhossini, Z. Zhu, A. E. Willner, R.W. Boyd, Optics Letters 43, 5263 
(2018).  

448. Experimental Limits of Ghost Diffraction: Popper’s Thought Experiment, P-A. Moreau, 
P.A. Morris, E. Tominelli, T. Gregory, R.S. Aspden, G. Spalding, R.W. Boyd, and M.J. 
Padgett, Scientific Reports 8, 13183 (2018).  

447. Quantum cryptography with twisted photons through an outdoor underwater channel, F. 
Bouchard, A. Sit, F. Hufnagel, A. Abbas, Y. Zhang, K. Heshami, R. Fickler, C. Marquardt, 
G. Leuchs, R.W. Boyd, and E. Karimi, Optics Express 26, 22564 (2018) 

446. Influence of pump coherence on the quantum properties of spontaneous parametric down-
conversion, E. Giese, R. Fickler, W. Zhang, L. Chen and R.W. Boyd, Phys. Scr. 93, 084001 
(2018). 

445. Bright squeezed vacuum in a nonlinear interferometer: Frequency and temporal Schmidt-
mode description, P.R. Sharapova, O.V. Tikhonova, S. Lemieux, R.W. Boyd, and M. V. 
Chekhova, Phys. Rev. A 97, 053827 (2018). 

444. Using surface lattice resonances to engineer nonlinear optical processes in metal 
nanoparticle arrays, M.J. Huttunen, P. Rasekh, R.W. Boyd, and K. Dolgaleva, Phys. Rev. A 
97, 053817 (2018). 

443. Large optical nonlinearity of nanoantennas coupled to an epsilon-near-zero material, M. 
Zahirul Alam, S. A. Schulz, J. Upham, I. De Leon and R. W. Boyd, Nature Photonics 12, 
79–83 (2018). 

442. Resolution limits of quantum ghost imaging, P-A. Moreau, E. Toninelli, P. A. Moris, R. S. 
Aspden, T. Gregory, G. Spalding, R.W. Boyd, and M. J. Padgett, Optics Express 26, 7528 
(2018). 

441. ‘Twisted’ electrons, H. Larocque, I. Kaminer, V. Grillo, G. Leuchs, M. J. Padgett, R. W. 
Boyd, M. Segev and E. Karimi, Contemporary Physics, 59, 126-144 

440. Experimental investigation of high-dimensional quantum key distribution protocols with 
twisted photons, F. Bouchard, K. Heshami, D. England, R. Fickler, R. W. Boyd, B.-G. 
Englert, L. L. Sánchez-Soto, and E. Karimi, Quantum 2, 111 (2018). 

439. Experimental estimate of the nonlinear refractive index of crystalline ZnSe in the terahertz 
spectral range, A. N. Tcypkin, S. E. Putilin, M. C. Kulya, M. V. Melnik, A. A. Drozdov, V. 
G. Bespalov, X.-C. Zhang, R. W. Boyd, and S. A. Kozlov, Bull. Russ. Acad. Sci. Phys. 82, 
1547–1549 (2018). 



20 

438. Ultra-wide-band structural slow light, Y. Lai, M. S. Mohamed, B. Gao, M. Minkov, R. W. 
Boyd, V. Savona, R. Houdré, A. Badolato, Scientific Reports 8, 14811 (2018). 

437. Plasmonic nanoantennas with liquid crystals for nanocrystal fluorescence enhancement and 
polarization selectivity of classical and quantum light sources, S. G. Lukishova, A. C. 
Liapis, H. Zhu, E. Hebert, K. Kuyk, S. Choudhary, R. W. Boyd, Z. Wang, and L. J. Bissell, 
Molecular Crystals and Liquid Crystals, 657, 173-183 (2018) 

436. Free-space propagation of high-dimensional structured optical fields in an urban 
environment, M. P. J. Lavery, C. Peuntinger, K. Günthner, P. Banzer, D. Elser, R. W. 
Boyd, M. J. Padgett, C. Marquardt, G. Leuchs, Science Advances 3, e1700552 (2017). 

435. Single-shot measurement of the orbital-angular-momentum spectrum of light, G. Kulkarni, 
R. Sahu, O. S. Magaña-Loaiza, R. W. Boyd, A. K. Jha, Nature communications 8, 1054 
(2017). 

434. Label-free super-resolution with coherent nonlinear structured-illumination microscopy, M. 
J. Huttunen, A. Abbas, J. Upham, R. W. Boyd, Journal of Optics 19, 085504 (2017) 

433. Controlling the orbital angular momentum of high harmonic vortices, F. Kong, C. Zhang, 
F. Bouchard, Z. Li, G.G. Brown, D.H. Ko, T.J. Hammond, L. Arissian, R.W. Boyd, E. 
Karimi and P.B. Corkum, Nature Communications, 14970 (2017).  

432. Sorting Photons by Radial Quantum Number, Y. Zhou, M. Mirhosseini, D. Fu, J. Zhao, S. 
M. H. M. Rafsanjani, A. E. Willner, and R. W. Boyd, Phys. Rev. Letters 119, 263602 
(2017). 

431. Phase Sensitivity of Gain-Unbalanced Nonlinear Interferometers, E. Giese, S. Lemieux, M. 
Manceau, R. Fickler, and R. W. Boyd, Phys. Rev. A 96, 053863 (2017). 

430. Phase Retrieval of an Electron Vortex Beam Using Diffraction Holography, F. Venturi, M. 
Campanini, G. C. Gazzadi, R. Balboni, S. Frabboni, R. W. Boyd, R. E. Dunin-Borkowski, 
E. Karimi, and V. Grillo, Appl. Phys. Lett. 111, 223101 (2017). 

429. Spatially Multiplexed Orbital-Angular-Momentum-Encoded Single Photon and Classical 
Channels in a Free-Space Optical Communication Link, Y. Ren, C. Liu, K. Pang, J. Zhao, 
Y. Cao, G. Xie, L. Li, P. Liao, Z. Zhao, M. Tur, R. W. Boyd, and A. E. Willner, Opt. Lett. 
42, 4881 (2017). 

428. Quantum Metrology at the Limit with Extremal Majorana Constellations, F. Bouchard, P. 
Hoz, G. Björk, R. W. Boyd, M. Grassl, Z. Hradil, E. Karimi, A. B. Klimov, G. Leuchs, J. 
Řeháček, and L. L. Sánchez-Soto, Optica 4, 1429 (2017). 

427. Generation of Caustics and Rogue Waves from Nonlinear Instability, A. Safari, R. Fickler, 
M. J. Padgett, and R. W. Boyd, Phys. Rev. Lett. 119, 203901 (2017). 

426. Custom-Tailored Spatial Mode Sorting by Controlled Random Scattering, R. Fickler, M. 
Ginoya, and R. W. Boyd, Phys. Rev. B 95, 161108 (2017). 

425. Observation of Nanoscale Magnetic Fields Using Twisted Electron Beams, V. Grillo, T. R. 
Harvey, F. Venturi, J. S. Pierce, R. Balboni, F. Bouchard, G. C. Gazzadi, S. Frabboni, A. H. 
Tavabi, Z. Li, R. E. Dunin-Borkowski, R. W. Boyd, B. J. McMorran, and E. Karimi, Nat. 
Commun. 8, 689 (2017). 



21 

424. High-Dimensional Intracity Quantum Cryptography with Structured Photons, A. Sit, F. 
Bouchard, R. Fickler, J. Gagnon-Bischoff, H. Larocque, K. Heshami, D. Elser, C. 
Peuntinger, K. Günthner, B. Heim, C. Marquardt, G. Leuchs, R. W. Boyd, and E. Karimi, 
Optica 4, 1006 (2017). 

423. Experimental Investigation of Popper’s Proposed Ghost-Diffraction Experiment, E. Bolduc, 
E. Karimi, K. Piché, J. Leach, and R. W. Boyd, J. Opt. 19, 104002 (2017). 

422. Beyond the Perturbative Description of the Nonlinear Optical Response of Low-Index 
Materials, O. Reshef, E. Giese, M. Z. Alam, I. D. Leon, J. Upham, and R. W. Boyd, Opt. 
Lett. 42, 3225 (2017). 

421. Photonic Crystal Slow Light Waveguides in a Kagome Lattice, S. A. Schulz, J. Upham, L. 
O’Faolain, and R. W. Boyd, Opt. Lett. 42, 3243 (2017). 

420. Digital Spiral Object Identification Using Random Light, Z. Yang, O. S. Magaña-Loaiza, 
M. Mirhosseini, Y. Zhou, B. Gao, L. Gao, S. M. H. Rafsanjani, G. Long, and R. W. Boyd, 
Light Sci. Appl. 6, e17013 (2017). 

419. Breaking Lorentz Reciprocity to Overcome the Time-Bandwidth Limit in Physics and 
Engineering, K. L. Tsakmakidis, L. Shen, S. A. Schulz, X. Zheng, J. Upham, X. Deng, H. 
Altug, A. F. Vakakis, and R. W. Boyd, Science 356, 1260 (2017). 

418. Generalized Optical Angular Momentum Sorter and its Application to High-Dimensional 
Quantum Cryptography, H. Larocque, J. Gagnon-Bischoff, D. Mortimer, Y. Zhang, F. 
Bouchard, J. Upham, V. Grillo, R. W. Boyd, and E. Karimi, Opt. Express 25, 19832 (2017). 

417. Measuring the Orbital Angular Momentum Spectrum of an Electron Beam, V. Grillo, A. H. 
Tavabi, F. Venturi, H. Larocque, R. Balboni, G. C. Gazzadi, S. Frabboni, P. Lu, E. 
Mafakheri, F. Bouchard, R. E. Dunin-Borkowski, R. W. Boyd, M. P. J. Lavery, M. J. 
Padgett, and E. Karimi, Nat. Commun. 8, 15536 (2017). 

416. High-Dimensional Quantum Cloning and Applications to Quantum Hacking, F. Bouchard, 
R. Fickler, R. W. Boyd, and E. Karimi, Sci. Adv. 3, e1601915 (2017). 

415. Quantum-Enhanced Interferometry with Weak Thermal Light, S. M. H. Rafsanjani, M. 
Mirhosseini, O. S. Magaña-Loaiza, B. T. Gard, R. Birrittella, B. E. Koltenbah, C. G. 
Parazzoli, B. A. Capron, C. C. Gerry, J. P. Dowling, and R. W. Boyd, Optica 4, 487 (2017). 

414. Controlling Induced Coherence for Quantum Imaging, M. I. Kolobov, E. Giese, S. 
Lemieux, R. Fickler, and R. W. Boyd, J. Opt. 19, 054003 (2017). 

413. Orbital Angular Momentum Modes of High-Gain Parametric Down-Conversion, L. 
Beltran, G. Frascella, A. M. Perez, R. Fickler, P. R. Sharapova, M. Manceau, O. V. 
Tikhonova, R. W. Boyd, G. Leuchs, and M. V. Chekhova, J. Opt. 19, 044005 (2017). 

412. Design Principles for Wave Plate Metasurfaces Using Plasmonic L-Shaped Nanoantennas, 
A. A. Tahir, S. A. Schulz, I. D. Leon, and R. W. Boyd, J. Opt. 19, 035001 (2017). 

411. Weak Value Amplification Can Outperform Conventional Measurement in the Presence of 
Detector Saturation, J. Harris, R. W. Boyd, and J. S. Lundeen, Phys. Rev. Lett. 118, 070802 
(2017). 



22 

410. Distributed Angular Double-Slit Interference with Pseudo-Thermal Light, L. Gao, S. M. 
Hashemi Rafsanjani, Y. Zhou, Z. Yang, O. S. Magaña-Loaiza, M. Mirhosseini, J. Zhao, B. 
Gao, and R. W. Boyd, Appl. Phys. Lett. 110, 071107 (2017). 

409. Weak-Value Measurements Can Outperform Conventional Measurements, O. S. Magaña-
Loaiza, J. Harris, J. S. Lundeen, and R. W. Boyd, Phys. Scr. 92, 023001 (2017). 

408. Chiral optical response of planar and symmetric nanotrimers enabled by heteromaterial 
selection, P. Banzer, P. Woźniak, U. Mick, I. De Leon and R. W. Boyd, Nature 
Communications 7, 13117 (2016) 

407. Exotic Looped Trajectories of Photons in Three-Slit Interference, O. S. Magaña-Loaiza, I. 
D. Leon, M. Mirhosseini, R. Fickler, A. Safari, U. Mick, B. McIntyre, P. Banzer, B. 
Rodenburg, G. Leuchs, and R. W. Boyd, Nat. Commun. 7, 13987 (2016). 

406. Super-Critical Phasematching for Photon Pair Generation in Structured Light Modes, R. Y. 
Saaltink, L. Giner, R. W. Boyd, E. Karimi, and J. S. Lundeen, Opt. Express 24, 24495 
(2016). 

405. Ultra-Strong Polarization Dependence of Surface Lattice Resonances with out-of-Plane 
Plasmon Oscillations, M. J. Huttunen, K. Dolgaleva, P. Törmä, and R. W. Boyd, Opt. 
Express 24, 28279 (2016). 

404. Engineering the Frequency Spectrum of Bright Squeezed Vacuum via Group Velocity 
Dispersion in an SU(1,1) Interferometer, S. Lemieux, M. Manceau, P. R. Sharapova, O. V. 
Tikhonova, R. W. Boyd, G. Leuchs, and M. V. Chekhova, Phys. Rev. Lett. 117, 183601 
(2016). 

403. Nondestructive Measurement of Orbital Angular Momentum for an Electron Beam, H. 
Larocque, F. Bouchard, V. Grillo, A. Sit, S. Frabboni, R. E. Dunin-Borkowski, M. J. 
Padgett, R. W. Boyd, and E. Karimi, Phys. Rev. Lett. 117, 154801 (2016). 

402. Arbitrary Optical Wavefront Shaping via Spin-to-Orbit Coupling, H. Larocque, J. Gagnon-
Bischoff, F. Bouchard, R. Fickler, J. Upham, R. W. Boyd, and E. Karimi, J. Opt. 18, 
124002 (2016). 

401. Application-Tailored Optimisation of Photonic Crystal Waveguides, S. Billings, S. A. 
Schulz, J. Upham, and R. W. Boyd, J. Opt. 18, 115005 (2016). 

400. Polarization Shaping for Control of Nonlinear Propagation, F. Bouchard, H. Larocque, A. 
M. Yao, C. Travis, I. De Leon, A. Rubano, E. Karimi, G. Oppo, and R. W. Boyd, Phys. 
Rev. Lett. 117, 233903 (2016). 

399. Tighter Spots of Light with Superposed Orbital-Angular-Momentum Beams, P. Woźniak, 
P. Banzer, F. Bouchard, E. Karimi, G. Leuchs, and R. W. Boyd, Phys. Rev. A 94, 021803 
(2016). 

398. Large Spontaneous-Emission Enhancements in Metallic Nanostructures: Towards LEDs 
Faster Than Lasers, K. L. Tsakmakidis, R. W. Boyd, E. Yablonovitch, and X. Zhang, Opt. 
Express 24, 17916 (2016). 

397. Optical Response of Dipole Antennas on an Epsilon-Near-Zero Substrate, S. A. Schulz, A. 
A. Tahir, M. Z. Alam, J. Upham, I. De Leon, and R. W. Boyd, Phys. Rev. A 93, 063846 
(2016). 



23 

396. Finite-key Security Analysis for Multilevel Quantum Key Distribution, K. Brádler, M. 
Mirhosseini, R. Fickler, A. Broadbent, and R. Boyd, New J. Phys. 18, 073030 (2016). 

395. Weak-Value Amplification of the Fast-Light Effect in Rubidium Vapor, M. Mirhosseini, G. 
I. Viza, O. S. Magaña-Loaiza, M. Malik, J. C. Howell, and R. W. Boyd, Phys. Rev. A 93, 
053836 (2016). 

394. Generation and Application of Bessel Beams in Electron Microscopy, V. Grillo, J. Harris, 
G. C. Gazzadi, R. Balboni, E. Mafakheri, M. R. Dennis, S. Frabboni, R. W. Boyd, and E. 
Karimi, Ultramicroscopy 166, 48 (2016). 

393. Quantum Probabilities from Quantum Entanglement: Experimentally Unpacking the Born 
Rule, J. Harris, F. Bouchard, E. Santamato, W. H. Zurek, R. W. Boyd, and E. Karimi, New 
J. Phys. 18, 053013 (2016). 

392. Large Optical Nonlinearity of Indium Tin Oxide in its Epsilon-Near-Zero Region, M. Z. 
Alam, I. D. Leon, and R. W. Boyd, Science 352, 795 (2016). 

391. Observation of Subluminal Twisted Light in Vacuum, F. Bouchard, J. Harris, H. Mand, R. 
W. Boyd, and E. Karimi, Optica 3, 351 (2016). 

390. Enhanced Spectral Sensitivity of a Chip-Scale Photonic-Crystal Slow-Light Interferometer, 
O. S. Magaña-Loaiza, B. Gao, S. A. Schulz, K. M. Awan, J. Upham, K. Dolgaleva, and R. 
W. Boyd, Opt. Lett. 41, 1431 (2016). 

389. Wigner Distribution of Twisted Photons, M. Mirhosseini, O. S. Magaña-Loaiza, C. Chen, 
S. M. Hashemi Rafsanjani, and R. W. Boyd, Phys. Rev. Lett. 116, 130402 (2016). 

388. Hanbury Brown and Twiss Interferometry with Twisted Light, O. S. Magaña-Loaiza, M. 
Mirhosseini, R. M. Cross, S. M. H. Rafsanjani, and R. W. Boyd, Sci. Adv. 2, e1501143 
(2016). 

387. Nonlinear Interferometer for Tailoring the Frequency Spectrum of Bright Squeezed 
Vacuum, T. S. Iskhakov, S. Lemieux, A. Perez, R. W. Boyd, G. Leuchs, and M. V. 
Chekhova, J. Mod. Optics. 63, 64 (2016). 

386. The Duality Principle in the Presence of Postselection, J. Leach, E. Bolduc, F. M. Miatto, 
K. Piché, G. Leuchs, and R. W. Boyd, Sci. Rep. 6, 19944 (2016). 

385. On-Chip Spectroscopy with Thermally Tuned High-Q Photonic Crystal Cavities, A. C. 
Liapis, B. Gao, M. R. Siddiqui, Z. Shi, and R. W. Boyd, Appl. Phys. Lett. 108, 021105 
(2016). 

384. Light-Drag Enhancement by a Highly Dispersive Rubidium Vapor, A. Safari, I. De Leon, 
M. Mirhosseini, O. S. Magaña-Loaiza, and R. W. Boyd, Phys. Rev. Lett. 116, 013601 
(2016). 

383. Multiplexing free-space channels using twisted light, B. Rodenburg, O. S. Magaña-Loaiza, 
M. Mirhosseini, P. Taherirostami, C. Chen, and R. W. Boyd, Journal of Optics 18, 054015 
(2016). 

382. The duality principle in the presence of postselection, J. Leach, E. Bolduc, F. M. Miatto, K. 
Piché, G. Leuchs, R. W. Boyd, Scientific Reports 6, 1-6 (2016). 



24 

381. Recovering Full Coherence in a Qubit by Measuring Half of its Environment, F. M. Miatto, 
K. Piché, T. Brougham, and R. W. Boyd, Phys. Rev. A 92, 062331 (2015). 

380. Photon-Sparse Microscopy: Visible Light Imaging Using Infrared Illumination, R. S. 
Aspden, N. R. Gemmell, P. A. Morris, D. S. Tasca, L. Mertens, M. G. Tanner, R. A. 
Kirkwood, A. Ruggeri, A. Tosi, R. W. Boyd, G. S. Buller, R. H. Hadfield, and M. J. 
Padgett, Optica 2, 1049 (2015). 

379. Experimental Demonstration of 20 Gbit/s Data Encoding and 2 ns Channel Hopping Using 
Orbital Angular Momentum Modes, A. J. Willner, Y. Ren, G. Xie, Z. Zhao, Y. Cao, L. Li, 
N. Ahmed, Z. Wang, Y. Yan, P. Liao, C. Liu, M. Mirhosseini, R. W. Boyd, M. Tur, and A. 
E. Willner, Opt. Lett. 40, 5810 (2015). 

378. Quantifying the Impact of Proximity Error Correction on Plasmonic Metasurfaces, S. A. 
Schulz, J. Upham, F. Bouchard, I. D. Leon, E. Karimi, and R. W. Boyd, Opt. Mater. 
Express 5, 2798 (2015). 

377. Experimental Realization of Quantum Tomography of Photonic Qudits via Symmetric 
Informationally Complete Positive Operator-Valued Measures, N. Bent, H. Qassim, A. 
Tahir, D. Sych, G. Leuchs, L. Sánchez-Soto, E. Karimi, and R. Boyd, Phys. Rev. X 5, 
041006 (2015). 

376. Observation of Quantum Recoherence of Photons by Spatial Propagation, F. Bouchard, J. 
Harris, H. Mand, N. Bent, E. Santamato, R. W. Boyd, and E. Karimi, Sci. Rep. 5, 15330 
(2015). 

375. Quantum Hilbert Hotel, V. Potoček, F. M. Miatto, M. Mirhosseini, O. S. Magaña-Loaiza, 
A. C. Liapis, D. K. Oi, R. W. Boyd, and J. Jeffers, Phys. Rev. Lett. 115, 160505 (2015). 

374. Q-Plate Enabled Spectrally Diverse Orbital-Angular-Momentum Conversion for Stimulated 
Emission Depletion Microscopy, L. Yan, P. Gregg, E. Karimi, A. Rubano, L. Marrucci, R. 
Boyd, and S. Ramachandran, Optica 2, 900 (2015). 

373. Q-Plates as Higher Order Polarization Controllers for Orbital Angular Momentum Modes 
of Fiber, P. Gregg, M. Mirhosseini, A. Rubano, L. Marrucci, E. Karimi, R. W. Boyd, and S. 
Ramachandran, Opt. Lett. 40, 1729 (2015). 

372. Strong, Spectrally-Tunable Chirality in Diffractive Metasurfaces, I. D. Leon, M. J. Horton, 
S. A. Schulz, J. Upham, P. Banzer, and R. W. Boyd, Sci. Rep. 5, 13034 (2015). 

371. State Transfer Based on Classical Nonseparability, S. M. Hashemi Rafsanjani, M. 
Mirhosseini, O. S. Magaña-Loaiza, and R. W. Boyd, Phys. Rev. A 92, 023827 (2015). 

370. Prediction of an Extremely Large Nonlinear Refractive Index for Crystals at Terahertz 
Frequencies, K. Dolgaleva, D. V. Materikina, R. W. Boyd, and S. A. Kozlov, Phys. Rev. A 
92, 023809 (2015). 

369. Real-Time Imaging of Spin-to-Orbital Angular Momentum Hybrid Remote State 
Preparation, M. Erhard, H. Qassim, H. Mand, E. Karimi, and R. W. Boyd, Phys. Rev. A 92, 
022321 (2015). 

368. Structured Quantum Waves, J. Harris, V. Grillo, E. Mafakheri, G. C. Gazzadi, S. Frabboni, 
R. W. Boyd, and E. Karimi, Nat. Phys. 11, 629 (2015). 



25 

367. Beyond the Effective Index Method: Improved Accuracy for 2D Simulations of Photonic 
Crystal Waveguides, S. A. Schulz, A. H. K. Park, I. D. Leon, J. Upham, and R. W. Boyd, J. 
Opt. 17, 075006 (2015). 

366. Post-Process Wavelength Tuning of Silicon Photonic Crystal Slow-Light Waveguides, K. 
M. Awan, S. A. Schulz, D. X. Liu, K. Dolgaleva, J. Upham, and R. W. Boyd, Opt. Lett. 40, 
1952 (2015). 

365. Turbulence Compensation of an Orbital Angular Momentum and Polarization-Multiplexed 
Link Using a Data-Carrying Beacon on a Separate Wavelength, Y. Ren, G. Xie, H. Huang, 
L. Li, N. Ahmed, Y. Yan, M. P. J. Lavery, R. Bock, M. Tur, M. A. Neifeld, R. W. Boyd, J. 
H. Shapiro, and A. E. Willner, Opt. Lett. 40, 2249 (2015). 

364. Scan-Free Direct Measurement of an Extremely High-Dimensional Photonic State, Z. Shi, 
M. Mirhosseini, J. Margiewicz, M. Malik, F. Rivera, Z. Zhu, and R. W. Boyd, Optica 2, 
388 (2015). 

363. Phase Correction for a Distorted Orbital Angular Momentum Beam Using a Zernike 
Polynomials-Based Stochastic-Parallel-Gradient-Descent Algorithm, G. Xie, Y. Ren, H. 
Huang, M. P. J. Lavery, N. Ahmed, Y. Yan, C. Bao, L. Li, Z. Zhao, Y. Cao, M. Willner, M. 
Tur, S. J. Dolinar, R. W. Boyd, J. H. Shapiro, and A. E. Willner, Opt. Lett. 40, 1197 (2015). 

362. Quantum Walks and Wavepacket Dynamics on a Lattice with Twisted Photons, F. 
Cardano, F. Massa, H. Qassim, E. Karimi, S. Slussarenko, D. Paparo, C. Lisio, F. Sciarrino, 
E. Santamato, R. W. Boyd, and L. Marrucci, Sci. Adv. 1, e1500087 (2015). 

361. Observation of Optical Polarization Möbius Strips, T. Bauer, P. Banzer, E. Karimi, S. 
Orlov, A. Rubano, L. Marrucci, E. Santamato, R. W. Boyd, and G. Leuchs, Science 347, 
964 (2015). 

360. Design of Flat-Band Superprism Structures for on-Chip Spectroscopy, B. Gao, Z. Shi, and 
R. W. Boyd, Opt. Express 23, 6491 (2015). 

359. High-Dimensional Quantum Cryptography with Twisted Light, M. Mirhosseini, O. S. 
Magaña-Loaiza, M. N. O’Sullivan, B. Rodenburg, M. Malik, M. P. J. Lavery, M. J. 
Padgett, D. J. Gauthier, and R. W. Boyd, New J. Phys. 17, 033033 (2015). 

358. Divergence of an Orbital-Angular-Momentum-Carrying Beam Upon Propagation, M. J. 
Padgett, F. M. Miatto, M. P. J. Lavery, A. Zeilinger, and R. W. Boyd, New J. Phys. 17, 
023011 (2015). 

357. Imaging with a Small Number of Photons, P. A. Morris, R. S. Aspden, J. E. C. Bell, R. W. 
Boyd, and M. J. Padgett, Nat. Commun. 6, 5913 (2015). 

356. Holographic Generation of Highly Twisted Electron Beams, V. Grillo, G. C. Gazzadi, E. 
Mafakheri, S. Frabboni, E. Karimi, and R. W. Boyd, Phys. Rev. Lett. 114, 034801 (2015). 

355. Radial Quantum Number of Laguerre-Gauss Modes, E. Karimi, R. W. Boyd, P. Hoz, H. 
Guise, J. Řeháček, Z. Hradil, A. Aiello, G. Leuchs, and L. L. Sánchez-Soto, Phys. Rev. A 
89, 063813 (2014). 

354. Creating High-Harmonic Beams with Controlled Orbital Angular Momentum, G. Gariepy, 
J. Leach, K. T. Kim, T. Hammond, E. Frumker, R. W. Boyd, and P. Corkum, Phys. Rev. 
Lett. 113, 153901 (2014). 



26 

353. Multiple-Output Multivariate Optical Computing for Spectrum Recognition, J. E. 
Vornehm, A. J. Dong, R. W. Boyd, and Z. Shi, Opt. Express 22, 25005 (2014). 

352. Experimental Investigation of the Transient Dynamics of Slow Light in Ruby, E. 
Wisniewski-Barker, G. M. Gibson, S. Franke-Arnold, Z. Shi, P. Narum, R. W. Boyd, and 
M. J. Padgett, New J. Phys. 16, 123054 (2014). 

351. Achromatic Orbital Angular Momentum Generator, F. Bouchard, H. Mand, M. 
Mirhosseini, E. Karimi, and R. W. Boyd, New J. Phys. 16, 123006 (2014). 

350. Adaptive-Optics-Based Simultaneous pre- and Post-Turbulence Compensation of Multiple 
Orbital-Angular-Momentum Beams in a Bidirectional Free-Space Optical Link, Y. Ren, G. 
Xie, H. Huang, N. Ahmed, Y. Yan, L. Li, C. Bao, M. P. J. Lavery, M. Tur, M. A. Neifeld, 
R. W. Boyd, J. H. Shapiro, and A. E. Willner, Optica 1, 376 (2014). 

349. Single-Photon Experiments with Liquid Crystals for Quantum Science and Quantum 
Engineering Applications, S. G. Lukishova, A. C. Liapis, L. J. Bissell, G. M. Gehring, and 
R. W. Boyd, Liq. Cryst. Rev. 2, 111 (2014). 

348. Optical Spin-to-Orbital Angular Momentum Conversion in Ultra-Thin Metasurfaces with 
Arbitrary Topological Charges, F. Bouchard, I. De Leon, S. A. Schulz, J. Upham, E. 
Karimi, and R. W. Boyd, Appl. Phys. Lett. 105, 101905 (2014). 

347. Compressive Direct Measurement of the Quantum Wave Function, M. Mirhosseini, O. S. 
Magaña-Loaiza, S. M. Hashemi Rafsanjani, and R. W. Boyd, Phys. Rev. Lett. 113, 090402 
(2014). 

346. Fair Sampling Perspective on an Apparent Violation of Duality, E. Bolduc, J. Leach, F. M. 
Miatto, G. Leuchs, and R. W. Boyd, P. Natl. Acad. Sci. 111, 12337 (2014). 

345. Adaptive Optics Compensation of Multiple Orbital Angular Momentum Beams 
Propagating Through Emulated Atmospheric Turbulence, Y. Ren, G. Xie, H. Huang, C. 
Bao, Y. Yan, N. Ahmed, M. P. J. Lavery, B. I. Erkmen, S. Dolinar, M. Tur, M. A. Neifeld, 
M. J. Padgett, R. W. Boyd, J. H. Shapiro, and A. E. Willner, Opt. Lett. 39, 2845 (2014). 

344. Group Delay Measurement of Fiber Bragg Grating Resonances in Transmission: Fourier 
Transform Interferometry Versus Hilbert Transform, M. N. Dicaire, J. Upham, I. D. Leon, 
S. A. Schulz, and R. W. Boyd, J. Opt. Soc. Am. B 31, 1006 (2014). 

343. Experimental Generation of an Optical Field with Arbitrary Spatial Coherence Properties, 
B. Rodenburg, M. Mirhosseini, O. S. Magaña-Loaiza, and R. W. Boyd, J. Opt. Soc. Am. B 
31, A51 (2014). 

342. Simulating Thick Atmospheric Turbulence in the lab with Application to Orbital Angular 
Momentum Communication, B. Rodenburg, M. Mirhosseini, M. Malik, O. S. Magaña-
Loaiza, M. Yanakas, L. Maher, N. K. Steinhoff, G. A. Tyler, and R. W. Boyd, New J. Phys. 
16, 033020 (2014). 

341. Amplification of Angular Rotations Using Weak Measurements, O. S. Magaña-Loaiza, M. 
Mirhosseini, B. Rodenburg, and R. W. Boyd, Phys. Rev. Lett. 112, 200401 (2014). 

340. Mechanical Faraday Effect for Orbital Angular Momentum-Carrying Beams, E. 
Wisniewski-Barker, G. M. Gibson, S. Franke-Arnold, R. W. Boyd, and M. J. Padgett, Opt. 
Express 22, 11690 (2014). 



27 

339. Measurement of the Complex Nonlinear Optical Response of a Surface Plasmon-Polariton, 
I. D. Leon, Z. Shi, A. C. Liapis, and R. W. Boyd, Opt. Lett. 39, 2274 (2014). 

338. Understanding Quantum Weak Values: Basics and Applications, J. Dressel, M. Malik, F. 
M. Miatto, A. N. Jordan, and R. W. Boyd, Rev. Mod. Phys. 86, 307 (2014). 

337. Limitations to the Determination of a Laguerre–Gauss Spectrum via Projective, Phase-
Flattening Measurement, H. Qassim, F. M. Miatto, J. P. Torres, M. J. Padgett, E. Karimi, 
and R. W. Boyd, J. Opt. Soc. Am. B 31, A20 (2014). 

336. The Third-Order Nonlinear Optical Susceptibility of Gold, R. W. Boyd, Z. Shi, and I. De 
Leon, Opt. Commun. 326, 74 (2014). 

335. Experimental Demonstration of Klyshko’s Advanced-Wave Picture Using a Coincidence-
Count Based, Camera-Enabled Imaging System, R. S. Aspden, D. S. Tasca, A. Forbes, R. 
W. Boyd, and M. J. Padgett, J. Mod. Optic. 61, 547 (2014). 

334. Nonlinear Optomechanical Pressure, C. Conti, and R. Boyd, Phys. Rev. A 89, 033834 
(2014). 

333. Hardy’s Paradox Tested in the Spin-Orbit Hilbert Space of Single Photons, E. Karimi, F. 
Cardano, M. Maffei, C. Lisio, L. Marrucci, R. W. Boyd, and E. Santamato, Phys. Rev. A 
89, 032122 (2014). 

332. Exploring the Quantum Nature of the Radial Degree of Freedom of a Photon via Hong-Ou-
Mandel Interference, E. Karimi, D. Giovannini, E. Bolduc, N. Bent, F. M. Miatto, M. J. 
Padgett, and R. W. Boyd, Phys. Rev. A 89, 013829 (2014). 

331. Generation of a Spin-Polarized Electron Beam by Multipole Magnetic Fields, E. Karimi, V. 
Grillo, R. W. Boyd, and E. Santamato, Ultramicroscopy 138, 22 (2014). 

330. Highly Efficient Electron Vortex Beams Generated by Nanofabricated Phase Holograms, 
V. Grillo, G. Carlo Gazzadi, E. Karimi, E. Mafakheri, R. W. Boyd, and S. Frabboni, Appl. 
Phys. Lett. 104, 043109 (2014). 

329. Generation of Nondiffracting Electron Bessel Beams, V. Grillo, E. Karimi, G. C. Gazzadi, 
S. Frabboni, M. R. Dennis, and R. W. Boyd, Phys. Rev. X 4, 011013 (2014). 

328. Self-Phase-Modulation of Surface Plasmon Polaritons, I. De Leon, J. E. Sipe, and R. W. 
Boyd, Phys. Rev. A 89, 013855 (2014). 

327. Generating Optical Orbital Angular Momentum at Visible Wavelengths Using a Plasmonic 
Metasurface, E. Karimi, S. A. Schulz, I. D. Leon, H. Qassim, J. Upham, and R. W. Boyd, 
Light Sci. Appl. 3, e167 (2014). 

326. Enhancing Optical Field Intensities in Gaussian-Profile Fiber Bragg Gratings, J. Upham, I. 
D. Leon, D. Grobnic, E. Ma, M. N. Dicaire, S. A. Schulz, S. Murugkar, and R. W. Boyd, 
Opt. Lett. 39, 849 (2014). 

325. Direct Measurement of a 27-Dimensional Orbital-Angular-Momentum State Vector, M. 
Malik, M. Mirhosseini, M. P. J. Lavery, J. Leach, M. J. Padgett, and R. W. Boyd, Nat. 
Commun. 5, 3115 (2014). 



28 

324. Free-Space Communication Through Turbulence: A Comparison of Plane-Wave and 
Orbital-Angular-Momentum Encodings, M. Mirhosseini, B. Rodenburg, M. Malik, and R. 
W. Boyd, J. Mod. Optic. 61, 43 (2014). 

323. Eigenmode Super-Resolution Imaging in Arbitrary Optical Systems, A. S. Johnson, K. 
Piché, J. Z. Salvail, J. Leach, and R. W. Boyd, J. Mod. Optic. 60, 1931 (2013). 

322. Atmospheric Turbulence Effects on the Performance of a Free Space Optical Link 
Employing Orbital Angular Momentum Multiplexing, Y. Ren, H. Huang, G. Xie, N. 
Ahmed, Y. Yan, B. I. Erkmen, N. Chandrasekaran, M. P. J. Lavery, N. K. Steinhoff, M. 
Tur, S. Dolinar, M. Neifeld, M. J. Padgett, R. W. Boyd, J. H. Shapiro, and A. E. Willner, 
Opt. Lett. 38, 4062 (2013). 

321. The Influence of non-Imaging Detector Design on Heralded Ghost-Imaging and Ghost-
Diffraction Examined Using a Triggered ICCD Camera, D. S. Tasca, R. S. Aspden, P. A. 
Morris, G. Anderson, R. W. Boyd, and M. J. Padgett, Opt. Express 21, 30460 (2013). 

320. Rapid Generation of Light Beams Carrying Orbital Angular Momentum, M. Mirhosseini, 
O. S. Magaña-Loaiza, C. Chen, B. Rodenburg, M. Malik, and R. W. Boyd, Opt. Express 
21, 30196 (2013). 

319. Efficient Separation of the Orbital Angular Momentum Eigenstates of Light, M. 
Mirhosseini, M. Malik, Z. Shi, and R. W. Boyd, Nat. Commun. 4, 2781 (2013). 

318. Exact Solution to Simultaneous Intensity and Phase Encryption with a Single Phase-Only 
Hologram, E. Bolduc, N. Bent, E. Santamato, E. Karimi, and R. W. Boyd, Opt. Lett. 38, 
3546 (2013). 

317. Evidence of Slow-Light Effects from Rotary Drag of Structured Beams, E. Wisniewski-
Barker, G. Gibson, S. Franke-Arnold, Z. Shi, R. W. Boyd, and M. J. Padgett, New J. Phys. 
15, 083020 (2013). 

316. Time-Domain Measurements of Reflection Delay in Frustrated Total Internal Reflection, G. 
M. Gehring, A. C. Liapis, S. G. Lukishova, and R. W. Boyd, Phys. Rev. Lett. 111, 030404 
(2013). 

315. EPR-Based Ghost Imaging Using a Single-Photon-Sensitive Camera, R. S. Aspden, D. S. 
Tasca, R. W. Boyd, and M. J. Padgett, New J. Phys. 15, 073032 (2013). 

314. Integrated Multi Vector Vortex Beam Generator, S. A. Schulz, T. Machula, E. Karimi, and 
R. W. Boyd, Opt. Express 21, 16130 (2013). 

313. Compressive Object Tracking Using Entangled Photons, O. S. Magaña-Loaiza, G. A. 
Howland, M. Malik, J. C. Howell, and R. W. Boyd, Appl. Phys. Lett. 102, 231104 (2013). 

312. Generation of Orbital Angular Momentum Bell States and Their Verification via 
Accessible Nonlinear Witnesses, M. Agnew, J. Z. Salvail, J. Leach, and R. W. Boyd, Phys. 
Rev. Lett. 111, 030402 (2013). 

311. Phase Locking of Multiple Optical Fiber Channels for a Slow-Light-Enabled Laser Radar 
System, J. E. Vornehm, A. Schweinsberg, Z. Shi, D. J. Gauthier, and R. W. Boyd, Opt. 
Express 21, 13094 (2013). 



29 

310. Full Characterization of Polarization States of Light via Direct Measurement, J. Z. Salvail, 
M. Agnew, A. S. Johnson, E. Bolduc, J. Leach, and R. W. Boyd, Nat. Photonics 7, 316 
(2013). 

309. Fundamental Limits to Slow-Light Arrayed-Waveguide-Grating Spectrometers, Z. Shi, and 
R. W. Boyd, Opt. Express 21, 7793 (2013). 

308. Optimizing Photonic Crystal Waveguides for on-Chip Spectroscopic Applications, A. C. 
Liapis, Z. Shi, and R. W. Boyd, Opt. Express 21, 10160 (2013). 

307. Enhancing Entangled-State Phase Estimation by Combining Classical and Quantum 
Protocols, H. Shin, O. S. Magaña-Loaiza, M. Malik, M. N. O’Sullivan, and R. W. Boyd, 
Opt. Express 21, 2816 (2013). 

306. Quantum-Secured Imaging, M. Malik, O. S. Magaña-Loaiza, and R. W. Boyd, Appl. Phys. 
Lett. 101, 241103 (2012). 

305. Thermal Ghost Imaging with Averaged Speckle Patterns, P. Zerom, Z. Shi, M. N. 
O'Sullivan, K. W. C. Chan, M. Krogstad, J. H. Shapiro, and R. W. Boyd, Phys. Rev. A 86, 
063817 (2012). 

304. Measurement of the Orbital-Angular-Momentum Spectrum of Fields with Partial Angular 
Coherence Using Double-Angular-Slit Interference, M. Malik, S. Murugkar, J. Leach, and 
R. W. Boyd, Phys. Rev. A 86, 063806 (2012). 

303. Experimental Realization of Optical Eigenmode Super-Resolution, K. Piché, J. Leach, A. S. 
Johnson, J. Z. Salvail, M. I. Kolobov, and R. W. Boyd, Opt. Express 20, 26424 (2012). 

302. Imaging High-Dimensional Spatial Entanglement with a Camera, M. Edgar, D. Tasca, F. 
Izdebski, R. Warburton, J. Leach, M. Agnew, G. Buller, R. Boyd, and M. Padgett, Nat. 
Commun. 3, 984 (2012). 

301. Near-Perfect Sorting of Orbital Angular Momentum and Angular Position States of Light, 
M. N. O’Sullivan, M. Mirhosseini, M. Malik, and R. W. Boyd, Opt. Express 20, 24444 
(2012). 

300. Entangled Bessel-Gaussian Beams, M. McLaren, M. Agnew, J. Leach, F. S. Roux, M. J. 
Padgett, R. W. Boyd, and A. Forbes, Opt. Express 20, 23589 (2012). 

299. Influence of Atmospheric Turbulence on States of Light Carrying Orbital Angular 
Momentum, B. Rodenburg, M. P. J. Lavery, M. Malik, M. N. O’Sullivan, M. Mirhosseini, 
D. J. Robertson, M. Padgett, and R. W. Boyd, Opt. Lett. 37, 3735 (2012). 

298. Theoretical Model for Superluminal and Slow Light in Erbium-Doped Optical Fibers: 
Enhancement of the Frequency Response by Pump Modulation, S. Jarabo, A. 
Schweinsberg, N. N. Lepshkin, M. S. Bigelow, and R. W. Boyd, Appl. Phys. B 107, 717 
(2012). 

297. Secure Information Capacity of Photons Entangled in Many Dimensions, J. Leach, E. 
Bolduc, D. J. Gauthier, and R. W. Boyd, Phys. Rev. A 85, 060304 (2012). 

296. Observation of Entanglement Witnesses for Orbital Angular Momentum States, M. Agnew, 
J. Leach, and R. W. Boyd, Eur. Phys. J. D 66, 156 (2012). 



30 

295. Influence of Atmospheric Turbulence on Optical Communications Using Orbital Angular 
Momentum for Encoding, M. Malik, M. O’Sullivan, B. Rodenburg, M. Mirhosseini, J. 
Leach, M. P. J. Lavery, M. J. Padgett, and R. W. Boyd, Opt. Express 20, 13195 (2012). 

294. Local-Field Effects in Nanostructured Photonic Materials, K. Dolgaleva, and R. W. Boyd, 
Adv. Opt. Photon. 4, 1 (2012). 

293. Response to “The Physics of Ghost Imaging—Nonlocal Interference or Local Intensity 
Fluctuation Correlation?”, J. H. Shapiro, and R. W. Boyd, Quantum Inf. Process 11, 1003 
(2012). 

292. The Physics of Ghost Imaging, J. H. Shapiro, and R. W. Boyd, Quantum Inf. Process 11, 
949 (2012). 

291. Single and Biphoton Imaging and High Dimensional Quantum Communication, J. C. 
Howell, P. M. Anisimov, J. P. Dowling, and R. W. Boyd, Quantum Inf. Process 11, 925 
(2012). 

290. Quantum Lithography: Status of the Field, R. W. Boyd, and J. P. Dowling, Quantum Inf. 
Process 11, 891 (2012). 

289. Tunneling Delays in Frustrated Total Internal Reflection, G. M. Gehring, A. C. Liapis, and 
R. W. Boyd, Phys. Rev. A 85, 032122 (2012). 

288. A Slow-Light Laser Radar System with Two-Dimensional Scanning, A. Schweinsberg, Z. 
Shi, J. E. Vornehm, and R. W. Boyd, Opt. Lett. 37, 329 (2012). 

287. Partial Angular Coherence and the Angular Schmidt Spectrum of Entangled Two-Photon 
Fields, A. K. Jha, G. S. Agarwal, and R. W. Boyd, Phys. Rev. A 84, 063847 (2011). 

286. Material Slow Light and Structural Slow Light: Similarities and Differences for Nonlinear 
Optics [Invited], R. W. Boyd, J. Opt. Soc. Am. B 28, A38 (2011). 

285. Entangled-Photon Compressive Ghost Imaging, P. Zerom, K. W. C. Chan, J. C. Howell, 
and R. W. Boyd, Phys. Rev. A 84, 061804 (2011). 

284. Loss of Spatial Coherence and Limiting of Focal Plane Intensity by Small-Scale Laser-
Beam Filamentation, A. Schweinsberg, J. Kuper, and R. W. Boyd, Phys. Rev. A 84, 
053837 (2011). 

283. Quantum Noise Properties of non-Ideal Optical Amplifiers and Attenuators, Z. Shi, K. 
Dolgaleva, and R. W. Boyd, J. Opt. 13, 125201 (2011). 

282. Theoretical Analysis of Quantum Ghost Imaging Through Turbulence, K. W. C. Chan, D. 
S. Simon, A. V. Sergienko, N. D. Hardy, J. H. Shapiro, P. B. Dixon, G. A. Howland, J. C. 
Howell, J. H. Eberly, M. N. O’Sullivan, B. Rodenburg, and R. W. Boyd, Phys. Rev. A 84, 
043807 (2011). 

281. Influence of Atmospheric Turbulence on the Propagation of Quantum States of Light Using 
Plane-Wave Encoding, R. W. Boyd, B. Rodenburg, M. Mirhosseini, and S. M. Barnett, 
Opt. Express 19, 18310 (2011). 

280. Tomography of the Quantum State of Photons Entangled in High Dimensions, M. Agnew, 
J. Leach, M. McLaren, F. S. Roux, and R. W. Boyd, Phys. Rev. A 84, 062101 (2011). 



31 

279. Quantum Spatial Superresolution by Optical Centroid Measurements, H. Shin, K. W. C. 
Chan, H. J. Chang, and R. W. Boyd, Phys. Rev. Lett. 107, 083603 (2011). 

278. Rotary Photon Drag Enhanced by a Slow-Light Medium, S. Franke-Arnold, G. Gibson, R. 
W. Boyd, and M. J. Padgett, Science 333, 65 (2011). 

277. Demonstration of a Slow-Light Laser Radar, A. Schweinsberg, Z. Shi, J. E. Vornehm, and 
R. W. Boyd, Opt. Express 19, 15760 (2011). 

276. Nonlinear Birefringence due to non-Resonant, Higher-Order Kerr Effect in Isotropic 
Media, G. Stegeman, D. G. Papazoglou, R. Boyd, and S. Tzortzakis, Opt. Express 19, 6387 
(2011). 

275. Quantum Ghost Imaging Through Turbulence, P. B. Dixon, G. A. Howland, K. W. C. 
Chan, C. O’Sullivan-Hale, B. Rodenburg, N. D. Hardy, J. H. Shapiro, D. S. Simon, A. V. 
Sergienko, R. W. Boyd, and J. C. Howell, Phys. Rev. A 83, 051803 (2011). 

274. Supersensitive Measurement of Angular Displacements Using Entangled Photons, A. K. 
Jha, G. S. Agarwal, and R. W. Boyd, Phys. Rev. A 83, 053829 (2011). 

273. Comparison of the Signal-to-Noise Characteristics of Quantum Versus Thermal Ghost 
Imaging, M. N. O’Sullivan, K. W. C. Chan, and R. W. Boyd, Phys. Rev. A 82, 053803 
(2010). 

272. Tunable Optical Time Delay of Quantum Signals Using a Prism Pair, G. M. Gehring, H. 
Shin, R. W. Boyd, C. Kim, and B. S. Ham, Opt. Express 18, 19156 (2010). 

271. Momentum of Light in a Dielectric Medium, P. W. Milonni, and R. W. Boyd, Adv. Opt. 
Photon. 2, 519 (2010). 

270. Noise Properties of Propagation Through Slow- and Fast-Light Media, R. W. Boyd, Z. Shi, 
and P. W. Milonni, J. Opt. 12, 104007 (2010). 

269. Spatial Two-Photon Coherence of the Entangled Field Produced by Down-Conversion 
Using a Partially Spatially Coherent Pump Beam, A. K. Jha, and R. W. Boyd, Phys. Rev. A 
81, 013828 (2010). 

268. Microscopic Cascading of Second-Order Molecular Nonlinearity: new Design Principles 
for Enhancing Third-Order Nonlinearity, A. Baev, J. Autschbach, R. W. Boyd, and P. N. 
Prasad, Opt. Express 18, 8713 (2010). 

267. Heralded Single-Photon Partial Coherence, P. B. Dixon, G. Howland, M. Malik, D. J. 
Starling, R. W. Boyd, and J. C. Howell, Phys. Rev. A 82, 023801 (2010). 

266. Effects of Atmospheric Turbulence on the Entanglement of Spatial Two-Qubit States, A. K. 
Jha, G. A. Tyler, and R. W. Boyd, Phys. Rev. A 81, 053832 (2010). 

265. Low Distortion, Continuously Tunable, Positive and Negative Time Delays by Slow and 
Fast Light Using Stimulated Brillouin Scattering, Z. Shi, A. Schweinsberg, J. E. Vornehm, 
M. A. Martínez Gámez, and R. W. Boyd, Phys. Lett. A 374, 4071 (2010). 

264. Quantum Correlations in Optical Angle–Orbital Angular Momentum Variables, J. Leach, 
B. Jack, J. Romero, A. K. Jha, A. M. Yao, S. Franke-Arnold, D. G. Ireland, R. W. Boyd, S. 
M. Barnett, and M. J. Padgett, Science 329, 662 (2010). 



32 

263. Optimization of Thermal Ghost Imaging: High-Order Correlations vs. Background 
Subtraction, K. W. C. Chan, M. N. O’Sullivan, and R. W. Boyd, Opt. Express 18, 5562 
(2010). 

262. Room-Temperature Single Photon Sources with Definite Circular and Linear Polarizations, 
S. G. Lukishova, L. J. Bissell, C. R. Stroud, and R. W. Boyd, Opt. Spectrosc. 108, 417 
(2010). 

261. Electromagnetic Momenta and Forces in Dispersive Dielectric Media, D. H. Bradshaw, Z. 
Shi, R. W. Boyd, and P. W. Milonni, Opt. Commun. 283, 650 (2010). 

260. Quantum Ghost Image Identification with Correlated Photon Pairs, M. Malik, H. Shin, M. 
O’Sullivan, P. Zerom, and R. W. Boyd, Phys. Rev. Lett. 104, 163602 (2010). 

259. Angular Two-Photon Interference and Angular Two-Qubit States, A. K. Jha, J. Leach, B. 
Jack, S. Franke-Arnold, S. M. Barnett, R. W. Boyd, and M. J. Padgett, Phys. Rev. Lett. 104, 
010501 (2010). 

258. Organic Photonic Bandgap Microcavities Doped with Semiconductor Nanocrystals for 
Room-Temperature on-Demand Single-Photon Sources, S. G. Lukishova, L. J. Bissell, V. 
M. Menon, N. Valappil, M. A. Hahn, C. M. Evans, B. Zimmerman, T. D. Krauss, C. R. S. 
Jr, and R. W. Boyd, J. Mod. Optic. 56, 167 (2009). 

257. High-Order Thermal Ghost Imaging, K. W. C. Chan, M. N. O'Sullivan, and R. W. Boyd, 
Opt. Lett. 34, 3343 (2009). 

256. Surface-Plasmon Polaritons on Metal-Dielectric Nanocomposite Films, Z. Shi, G. Piredda, 
A. C. Liapis, M. A. Nelson, L. Novotny, and R. W. Boyd, Opt. Lett. 34, 3535 (2009). 

255. Observation of a Microscopic Cascaded Contribution to the Fifth-Order Nonlinear 
Susceptibility, K. Dolgaleva, H. Shin, and R. W. Boyd, Phys. Rev. Lett. 103, 113902 
(2009). 

254. Controlling the Velocity of Light Pulses, R. W. Boyd, and D. J. Gauthier, Science 326, 
1074 (2009). 

253. Slow and Fast Light: Fundamentals and Applications, R. W. Boyd, J. Mod. Optic. 56, 1908 
(2009). 

252. Reducing Pulse Distortion in Fast-Light Pulse Propagation Through an Erbium-Doped 
Fiber Amplifier Using a Mutually Incoherent Background Field, H. Shin, A. Schweinsberg, 
and R. W. Boyd, Opt. Commun. 282, 2085 (2009). 

251. Violation of a Bell Inequality in Two-Dimensional Orbital Angular Momentum State-
Spaces, J. Leach, B. Jack, J. Romero, M. Ritsch-Marte, R. W. Boyd, A. K. Jha, S. M. 
Barnett, S. Franke-Arnold, and M. J. Padgett, Opt. Express 17, 8287 (2009). 

250. Discriminating Orthogonal Single-Photon Images, C. J. Broadbent, P. Zerom, H. Shin, J. C. 
Howell, and R. W. Boyd, Phys. Rev. A 79, 033802 (2009). 

249. Influence of Atmospheric Turbulence on the Propagation of Quantum States of Light 
Carrying Orbital Angular Momentum, G. A. Tyler, and R. W. Boyd, Opt. Lett. 34, 142 
(2009). 



33 

248. Two-Color Ghost Imaging, K. W. C. Chan, M. N. O’Sullivan, and R. W. Boyd, Phys. Rev. 
A 79, 033808 (2009). 

247. Optical Activity in Diffraction from a Planar Array of Achiral Nanoparticles, S. N. Volkov, 
K. Dolgaleva, R. W. Boyd, K. Jefimovs, J. Turunen, Y. Svirko, B. K. Canfield, and M. 
Kauranen, Phys. Rev. A 79, 043819 (2009). 

246. Discretely Tunable Optical Packet Delays Using Channelized Slow Light, Z. Shi, and R. 
W. Boyd, Phys. Rev. A 79, 013805 (2009). 

245. The Effects of Local Fields on Laser Gain for Layered and Maxwell Garnett Composite 
Materials, K. Dolgaleva, R. W. Boyd, and P. W. Milonni, J. Opt. A: Pure Appl. Opt. 11, 
024002 (2009). 

244. Fiber-Based Slow-Light Technologies, G. M. Gehring, R. W. Boyd, A. L. Gaeta, D. J. 
Gauthier, and A. E. Willner, J. Lightwave Technol. 26, 3752 (2008). 

243. Fourier Relationship Between the Angle and Angular Momentum of Entangled Photons, A. 
K. Jha, B. Jack, E. Yao, J. Leach, R. W. Boyd, G. S. Buller, S. M. Barnett, S. Franke-
Arnold, and M. J. Padgett, Phys. Rev. A 78, 043810 (2008). 

242. Exploring Energy-Time Entanglement Using Geometric Phase, A. K. Jha, M. Malik, and R. 
W. Boyd, Phys. Rev. Lett. 101, 180405 (2008). 

241. Slow-Light Interferometry: Practical Limitations to Spectroscopic Performance, Z. Shi, and 
R. W. Boyd, J. Opt. Soc. Am. B 25, C136 (2008). 

240. Enhanced Laser Performance of Cholesteric Liquid Crystals Doped with Oligofluorene 
dye, K. Dolgaleva, S. K. H. Wei, S. G. Lukishova, S. H. Chen, K. Schwertz, and R. W. 
Boyd, J. Opt. Soc. Am. B 25, 1496 (2008). 

239. Propagation of Quantum States of Light Through Absorbing and Amplifying Media, R. W. 
Boyd, G. S. Agarwal, K. W. Clifford Chan, A. K. Jha, and M. N. O’Sullivan, Opt. 
Commun. 281, 3732 (2008). 

238. Conditional Preparation of States Containing a Definite Number of Photons, M. N. 
O’Sullivan, K. W. C. Chan, V. Lakshminarayanan, and R. W. Boyd, Phys. Rev. A 77, 
023804 (2008). 

237. Temporal Coherence and Indistinguishability in two-Photon Interference Effects, A. K. Jha, 
M. N. O’Sullivan, K. W. C. Chan, and R. W. Boyd, Phys. Rev. A 77, 021801 (2008). 

236. Cascaded Nonlinearity Caused by Local-Field Effects in the two-Level Atom, K. 
Dolgaleva, R. W. Boyd, and J. E. Sipe, Phys. Rev. A 76, 063806 (2007). 

235. Room Temperature Source of Single Photons of Definite Polarization, S. G. Lukishova, A. 
W. Schmid, R. Knox, P. Freivald, L. Bissell, R. W. Boyd, C. R. S. Jr, and K. L. Marshall, J. 
Mod. Optic. 54, 417 (2007). 

234. Stored Light in an Optical Fiber via Stimulated Brillouin Scattering, Z. Zhu, D. J. Gauthier, 
and R. W. Boyd, Science 318, 1748 (2007). 

233. Slow-Light Fourier Transform Interferometer, Z. Shi, R. W. Boyd, R. M. Camacho, P. K. 
Vudyasetu, and J. C. Howell, Phys. Rev. Lett. 99, 240801 (2007). 



34 

232. Slow- and Fast-Light: Fundamental Limitations, R. W. Boyd, and P. Narum, J. Mod. Optic. 
54, 2403 (2007). 

231. Laser Gain Media Based on Nanocomposite Materials, K. Dolgaleva, and R. W. Boyd, J. 
Opt. Soc. Am. B 24, A19 (2007). 

230. Er- and Eu-Doped GaP-Oxide Porous Composites for Optoelectronic Applications, L. 
Sirbu, V. V. Ursaki, I. M. Tiginyanu, K. Dolgaleva, and R. W. Boyd, Phys. Status Solidi R 
1, R13 (2007). 

229. Design of Negative-Refractive-Index Materials on the Basis of Rods with a Gradient of the 
Dielectric Constant, V. V. Sergentu, V. V. Ursaki, I. M. Tiginyanu, F. Foca, H. Föll, and R. 
W. Boyd, Appl. Phys. Lett. 91, 081103 (2007). 

228. Red and Green Nanocomposite Phosphors Prepared from Porous GaAs Templates, L. 
Syrbu, V. V. Ursaki, I. M. Tiginyanu, K. Dolgaleva, and R. W. Boyd, J. Opt. A: Pure Appl. 
Opt. 9, 401 (2007). 

227. Influence of Local-Field Effects on the Radiative Lifetime of Liquid Suspensions of 
Nd:YAG Nanoparticles, K. Dolgaleva, R. W. Boyd, and P. W. Milonni, J. Opt. Soc. Am. B 
24, 516 (2007). 

226. Design of a Tunable Time-Delay Element Using Multiple Gain Lines for Increased 
Fractional Delay with High Data Fidelity, Z. Shi, R. Pant, Z. Zhu, M. D. Stenner, M. A. 
Neifeld, D. J. Gauthier, and R. W. Boyd, Opt. Lett. 32, 1986 (2007). 

225. Large Nonlinear Optical Response of Polycrystalline Bi3.25La0.75Ti3O12 Ferroelectric 
Thin Films on Quartz Substrates, H. Shin, H. J. Chang, R. W. Boyd, M. R. Choi, and W. Jo, 
Opt. Lett. 32, 2453 (2007). 

224. Bichromatic Local Oscillator for Detection of two-Mode Squeezed States of Light, A. M. 
Marino, J. C. R. Stroud, V. Wong, R. S. Bennink, and R. W. Boyd, J. Opt. Soc. Am. B 24, 
335 (2007). 

223. Quantum States of Light Produced by a High-Gain Optical Parametric Amplifier for use in 
Quantum Lithography, G. S. Agarwal, K. W. Chan, R. W. Boyd, H. Cable, and J. P. 
Dowling, J. Opt. Soc. Am. B 24, 270 (2007). 

222. An Environmental Sensor Based on an Integrated Optical Whispering Gallery Mode Disk 
Resonator, A. Schweinsberg, S. Hocdé, N. N. Lepeshkin, R. W. Boyd, C. Chase, and J. E. 
Fajardo, Sensor. Actuat. B Chem. 123, 727 (2007). 

221. Optical Solitons in a Silicon Waveguide, J. Zhang, Q. Lin, G. Piredda, R. W. Boyd, G. P. 
Agrawal, and P. M. Fauchet, Opt. Express 15, 7682 (2007). 

220. Wide-Bandwidth, Tunable, Multiple-Pulse-Width Optical Delays Using Slow Light in 
Cesium Vapor, R. M. Camacho, M. V. Pack, J. C. Howell, A. Schweinsberg, and R. W. 
Boyd, Phys. Rev. Lett. 98, 153601 (2007). 

219. Reducing Pulse Distortion in Fast-Light Pulse Propagation Through an Erbium-Doped 
Fiber Amplifier, H. Shin, A. Schweinsberg, G. Gehring, K. Schwertz, H. J. Chang, R. W. 
Boyd, Q. Park, and D. J. Gauthier, Opt. Lett. 32, 906 (2007). 



35 

218. Enhancing the Spectral Sensitivity of Interferometers Using Slow-Light Media, Z. Shi, R. 
W. Boyd, D. J. Gauthier, and C. C. Dudley, Opt. Lett. 32, 915 (2007). 

217. Slow Light by Means of Coherent Population Oscillations: Laser Linewidth Effects, G. 
Piredda, and R. W. Boyd, J. Eur. Opt. Soc. Rapid 2, 07004 (2007). 

216. Fast Light, Slow Light and Optical Precursors: What Does It All Mean?, D. Gauthier, and 
R. Boyd, Photonics Spectra 41, (2007). 

215. Coupled-Resonator-Induced Transparency in a Fiber System, D. D. Smith, N. N. 
Lepeshkin, A. Schweinsberg, G. Gehring, R. W. Boyd, Q. Park, H. Chang, and D. J. 
Jackson, Opt. Commun. 264, 163 (2006). 

214. Porosity-Induced Blueshift of Photoluminescence in CdSe, E. Monaico, V. V. Ursaki, I. M. 
Tiginyanu, Z. Dashevsky, V. Kasiyan, and R. W. Boyd, J. Appl. Phys. 100, 053517 (2006). 

213. Far-Field Patterns from Dye-Doped Planar-Aligned Nematic Liquid Crystals Under 
Nanosecond Laser Irradiation, S. G. Lukishova, N. Lepeshkin*, R. W. Boyd, and K. L. 
Marshall, Mol. Cryst. Liq. Cryst. 453, 393 (2006). 

212. Focusing Slabs Made of Negative Index Materials Based on Inhomogeneous Dielectric 
Rods, V. V. Sergentu, V. V. Ursaki, I. M. Tiginyanu, E. Foca, H. Föll, and R. W. Boyd, 
Phys. Status Solidi A 203, R48 (2006). 

211. Implementation of sub-Rayleigh-Resolution Lithography Using an N-Photon Absorber, H. 
J. Chang, H. Shin, M. N. O'Sullivan-Hale, and R. W. Boyd, J. Mod. Optic. 53, 2271 (2006). 

210. Polarizability and the Optical Theorem for a two-Level Atom with Radiative Broadening, 
P. R. Berman, R. W. Boyd, and P. W. Milonni, Phys. Rev. A 74, 053816 (2006). 

209. Dynamics of Gravity-Induced Gradients in Soap Film Thicknesses, G. Ropars, D. Chauvat, 
A. Le Floch, M. N. O’Sullivan-Hale, and R. W. Boyd, Appl. Phys. Lett. 88, 234104 (2006). 

208. Propagation of Smooth and Discontinuous Pulses Through Materials with Very Large or 
Very Small Group Velocities, M. S. Bigelow, N. N. Lepeshkin, H. Shin, and R. W. Boyd, J. 
Phys.: Condens. Matter 18, 3117 (2006). 

207. Observation of Backward Pulse Propagation Through a Medium with a Negative Group 
Velocity, G. M. Gehring, A. Schweinsberg, C. Barsi, N. Kostinski, and R. W. Boyd, 
Science 312, 895 (2006). 

206. Recent Progress in Quantum and Nonlinear Optical Lithography, R. W. Boyd, and S. J. 
Bentley, J. Mod. Optic. 53, 713 (2006). 

205. Observation of Superluminal and Slow Light Propagation in Erbium-Doped Optical Fiber, 
A. Schweinsberg, N. N. Lepeshkin, M. S. Bigelow, R. W. Boyd, and S. Jarabo, Europhys. 
Lett. 73, 218 (2005). 

204. Fabrication and Photoluminescence Properties of Porous CdSe, I. M. Tiginyanu, E. 
Monaico, V. V. Ursaki, V. E. Tezlevan, and R. W. Boyd, Appl. Phys. Lett. 86, 063115 
(2005). 

203. Pixel Entanglement: Experimental Realization of Optically Entangled d=3 and d=6 Qudits, 
M. N. O’Sullivan-Hale, I. Ali Khan, R. W. Boyd, and J. C. Howell, Phys. Rev. Lett. 94, 
220501 (2005). 



36 

202. Numerical Study of all-Optical Slow-Light Delays via Stimulated Brillouin Scattering in an 
Optical Fiber, Z. Zhu, D. J. Gauthier, Y. Okawachi, J. E. Sharping, A. L. Gaeta, R. W. 
Boyd, and A. E. Willner, J. Opt. Soc. Am. B 22, 2378 (2005). 

201. Artificial Birefringence Introduced by Porosity in GaP, V. V. Ursaki, N. N. Syrbu, S. Albu, 
V. V. Zalamai, I. M. Tiginyanu, and R. W. Boyd, Semicond. Sci. Technol. 20, 745 (2005). 

200. Stimulated Rayleigh-Bragg Scattering in two-Photon Absorbing Media, G. S. He, C. Lu, Q. 
Zheng, P. N. Prasad, P. Zerom, R. W. Boyd, and M. Samoc, Phys. Rev. A 71, 063810 
(2005). 

199. Conical Three-Photon-Excited Stimulated Hyper-Raman Scattering, D. Homoelle, K. D. 
Moll, A. L. Gaeta, and R. W. Boyd, Phys. Rev. A 72, 011802 (2005). 

198. Enhanced Nonlinear Optical Response of InP(100) Membranes, M. Reid, I. Cravetchi, R. 
Fedosejevs, I. M. Tiginyanu, L. Sirbu, and R. W. Boyd, Phys. Rev. B 71, 081306 (2005). 

197. Enhancement of Third-Harmonic Generation in a Polymer-Dispersed Liquid-Crystal 
Grating, P. P. Markowicz, V. K. S. Hsiao, H. Tiryaki, A. N. Cartwright, P. N. Prasad, K. 
Dolgaleva, N. N. Lepeshkin, and R. W. Boyd, Appl. Phys. Lett. 87, 051102 (2005). 

196. Recoil and Photon Momentum in a Dielectric, P. Milonni, and R. Boyd, Laser Phys. 15, 
1432 (2005). 

195. Transfer of Amplitude and Phase Modulation to a Different Wavelength Using Coherently 
Prepared Sodium Vapor, R. S. Bennink, A. M. Marino, V. Wong, R. W. Boyd, and J. C. R. 
Stroud, Phys. Rev. A 72, 023827 (2005). 

194. Tunable All-Optical Delays via Brillouin Slow Light in an Optical Fiber, Y. Okawachi, M. 
S. Bigelow, J. E. Sharping, Z. Zhu, A. Schweinsberg, D. J. Gauthier, R. W. Boyd, and A. L. 
Gaeta, Phys. Rev. Lett. 94, 153902 (2005). 

193. Maximum Time Delay Achievable on Propagation Through a Slow-Light Medium, R. W. 
Boyd, D. J. Gauthier, A. L. Gaeta, and A. E. Willner, Phys. Rev. A 71, 023801 (2005). 

192. Measurement of the Intensity-Dependent Refractive Index Using Complete Spatio-
Temporal Pulse Characterization, G. Piredda, C. Dorrer, E. M. K. Williams, I. A. 
Walmsley, and R. W. Boyd, J. Nonlinear Optic. Phys. 14, 9 (2005). 

191. Nonlinear Optical Lithography with Ultra-High sub-Rayleigh Resolution, S. J. Bentley, and 
R. W. Boyd, Opt. Express 12, 5735 (2004). 

190. Ultra-Slow and Superluminal Light Propagation in Solids at Room Temperature, M. S. 
Bigelow, N. N. Lepeshkin, and R. W. Boyd, J. Phys.: Condens. Matter 16, R1321 (2004). 

189. Porosity-Induced Gain of Luminescence in CdSe, E. Monaico, V. V. Ursaki, A. Urbieta, P. 
Fernández, J. Piqueras, R. W. Boyd, and I. M. Tiginyanu, Semicond. Sci. Technol. 19, 
L121 (2004). 

188. Enhanced Nonlinear Optical Response of One-Dimensional Metal-Dielectric Photonic 
Crystals, N. N. Lepeshkin, A. Schweinsberg, G. Piredda, R. S. Bennink, and R. W. Boyd, 
Phys. Rev. Lett. 93, 123902 (2004). 

187. Coupled-Resonator-Induced Transparency, D. D. Smith, H. Chang, K. A. Fuller, A. T. 
Rosenberger, and R. W. Boyd, Phys. Rev. A 69, 063804 (2004). 



37 

186. Realization of the Einstein-Podolsky-Rosen Paradox Using Momentum- and Position-
Entangled Photons from Spontaneous Parametric Down Conversion, J. C. Howell, R. S. 
Bennink, S. J. Bentley, and R. W. Boyd, Phys. Rev. Lett. 92, 210403 (2004). 

185. Dramatic Enhancement of Third-Harmonic Generation in Three-Dimensional Photonic 
Crystals, P. P. Markowicz, H. Tiryaki, H. Pudavar, P. N. Prasad, N. N. Lepeshkin, and R. 
W. Boyd, Phys. Rev. Lett. 92, 083903 (2004). 

184. Quantum and Classical Coincidence Imaging, R. S. Bennink, S. J. Bentley, R. W. Boyd, 
and J. C. Howell, Phys. Rev. Lett. 92, 033601 (2004). 

183. Dye-Doped Cholesteric-Liquid-Crystal Room-Temperature Single-Photon Source, S. G. 
Lukishova, A. W. Schmid, C. M. Supranowitz, N. Lippa, A. J. McNamara, R. W. Boyd, 
and C. R. S. Jr, J. Mod. Optic. 51, 1535 (2004). 

182. Experimental Evidence of Magnetochiral Interaction in Pasteur's Tartrates, T. Ruchon, M. 
Vallet, J. Thépot, A. Le Floch, and R. W. Boyd, C. R. Phys. 5, 273 (2004). 

181. Enhanced Linear and Nonlinear Optical Phase Response of AlGaAs Microring Resonators, 
J. E. Heebner, N. N. Lepeshkin, A. Schweinsberg, G. W. Wicks, R. W. Boyd, R. Grover, 
and P. Ho, Opt. Lett. 29, 769 (2004). 

180. Optical Transmission Characteristics of Fiber Ring Resonators, J. E. Heebner, V. Wong, A. 
Schweinsberg, R. W. Boyd, and D. J. Jackson, IEEE J. Quantum Elect. 40, 726 (2004). 

179. Breakup of Ring Beams Carrying Orbital Angular Momentum in Sodium Vapor, M. S. 
Bigelow, P. Zerom, and R. W. Boyd, Phys. Rev. Lett. 92, 083902 (2004). 

178. Influence of Radiative Damping on the Optical-Frequency Susceptibility, P. W. Milonni, 
and R. W. Boyd, Phys. Rev. A 69, 023814 (2004). 

177. Equivalence of Interaction Hamiltonians in the Electric Dipole Approximation, K. 
Rzązewski, and R. W. Boyd, J. Mod. Optic. 51, 1137 (2004). 

176. Distributed and Localized Feedback in Microresonator Sequences for Linear and Nonlinear 
Optics, J. E. Heebner, P. Chak, S. Pereira, J. E. Sipe, and R. W. Boyd, J. Opt. Soc. Am. B 
21, 1818 (2004). 

175. Chirality and Polarization Effects in Nonlinear Optics, R. W. Boyd, J. E. Sipe, and P. W. 
Milonni, J. Opt. A: Pure Appl. Opt. 6, S14 (2004). 

174. Room Temperature Single-Photon Source:Single-dye Molecule Fluorescence in Liquid 
Crystal Host, S. G. Lukishova, A. W. Schmid, A. J. McNamara, R. W. Boyd, and C. R. 
Stroud, IEEE J. Sel. Top. Quant. 9, 1512 (2003). 

173. Thirteen Pump-Probe Resonances of the Sodium D1 Line, V. Wong, R. W. Boyd, C. R. 
Stroud, R. S. Bennink, and A. M. Marino, Phys. Rev. A 68, 012502 (2003). 

172. Superluminal and Slow Light Propagation in a Room-Temperature Solid, M. S. Bigelow, 
N. N. Lepeshkin, and R. W. Boyd, Science 301, 200 (2003). 

171. Nanofabrication of Optical Structures and Devices for Photonics and Biophotonics, R. W. 
Boyd, J. E. Heebner, N. N. Lepeshkin, Q. Park, A. Schweinsberg, G. W. Wicks, A. S. Baca, 
J. E. Fajardo, R. R. Hancock, M. A. Lewis, R. M. Boysel, M. Quesada, R. Welty, A. R. 
Bleier, J. Treichler, and R. E. Slusher, J. Mod. Optic. 50, 2543 (2003). 



38 

170. Observation of Ultraslow Light Propagation in a Ruby Crystal at Room Temperature, M. S. 
Bigelow, N. N. Lepeshkin, and R. W. Boyd, Phys. Rev. Lett. 90, 113903 (2003). 

169. Influence of Damping on the Vanishing of the Linear Electro-Optic Effect in Chiral 
Isotropic Media, G. S. Agarwal, and R. W. Boyd, Phys. Rev. A 67, 043821 (2003). 

168. “Slow” and “Fast” Light in Resonator-Coupled Waveguides, J. E. Heebner, and R. W. 
Boyd, J. Mod. Optic. 49, 2629 (2002). 

167. Cumulative Birefringence Effects of Nanosecond Laser Pulses in dye-Doped Planar 
Nematic Liquid Crystal Layers, S. G. Lukishova, R. W. Boyd, N. Lepeshkin, and K. L. 
Marshall, J. Nonlinear Optic. Phys. 11, 341 (2002). 

166. Improved Measurement of Multimode Squeezed Light via an Eigenmode Approach, R. S. 
Bennink, and R. W. Boyd, Phys. Rev. A 66, 053815 (2002). 

165. Stabilization of the Propagation of Spatial Solitons, M. S. Bigelow, Q. Park, and R. W. 
Boyd, Phys. Rev. E 66, 046631 (2002). 

164. Conical Harmonic Generation in Isotropic Materials, K. D. Moll, D. Homoelle, A. L. 
Gaeta, and R. W. Boyd, Phys. Rev. Lett. 88, 153901 (2002). 

163. Enhancement of two-Photon Emission in Photonic Crystals, P. Markowicz, C. Friend, Y. 
Shen, J. Swiatkiewicz, P. N. Prasad, O. Toader, S. John, and R. W. Boyd, Opt. Lett. 27, 351 
(2002). 

162. Gap Solitons in a Two-Channel Microresonator Structure, S. Pereira, J. E. Sipe, J. E. 
Heebner, and R. W. Boyd, Opt. Lett. 27, 536 (2002). 

161. Beyond the Absorption-Limited Nonlinear Phase Shift with Microring Resonators, S. Blair, 
J. E. Heebner, and R. W. Boyd, Opt. Lett. 27, 357 (2002). 

160. “Two-Photon” Coincidence Imaging with a Classical Source, R. S. Bennink, S. J. Bentley, 
and R. W. Boyd, Phys. Rev. Lett. 89, 113601 (2002). 

159. Comment on “Resonance-Fluorescence and Absorption Spectra of a two-Level Atom 
Driven by a Strong Bichromatic Field,” D. L. Aronstein, R. S. Bennink, R. W. Boyd, and 
C. R. Stroud, Phys. Rev. A 65, 067401 (2002). 

158. SCISSOR Solitons and Other Novel Propagation Effects in Microresonator-Modified 
Waveguides, J. E. Heebner, R. W. Boyd, and Q. Park, J. Opt. Soc. Am. B 19, 722 (2002). 

157. Slow Light, Induced Dispersion, Enhanced Nonlinearity, and Optical Solitons in a 
Resonator-Array Waveguide, J. E. Heebner, R. W. Boyd, and Q. Park, Phys. Rev. E 65, 
036619 (2002). 

156. Honeycomb Pattern Formation by Laser-Beam Filamentation in Atomic Sodium Vapor, R. 
S. Bennink, V. Wong, A. M. Marino, D. L. Aronstein, R. W. Boyd, C. R. Stroud, S. 
Lukishova, and D. J. Gauthier, Phys. Rev. Lett. 88, 113901 (2002). 

155. Parametric Downconversion vs Optical Parametric Amplification: A Comparison of Their 
Quantum Statistics, E. Nagasako, S. Bentley, R. W. Boyd, and G. S. Agarwal, J. Mod. 
Optic. 49, 529 (2002). 



39 

154. Absorptionless Self-Phase-Modulation via Dark-State Electromagnetically Induced 
Transparency, V. Wong, R. W. Boyd, C. R. Stroud, R. S. Bennink, D. L. Aronstein, and Q. 
Park, Phys. Rev. A 65, (2001). 

153. Spatial Patterns Induced in a Laser Beam by Thermal Nonlinearities, S. J. Bentley, R. W. 
Boyd, W. E. Butler, and A. C. Melissinos, Opt. Lett. 26, 1084 (2001). 

152. Nonclassical two-Photon Interferometry and Lithography with High-Gain Parametric 
Amplifiers, E. M. Nagasako, S. J. Bentley, R. W. Boyd, and G. S. Agarwal, Phys. Rev. A 
64, 043802 (2001). 

151. Sensitive Disk Resonator Photonic Biosensor, R. W. Boyd, and J. E. Heebner, Appl. Opt. 
40, 5742 (2001). 

150. Comment on “Quantum Interferometric Optical Lithography: Exploiting Entanglement to 
Beat the Diffraction Limit,” G. S. Agarwal, R. W. Boyd, E. M. Nagasako, and S. J. 
Bentley, Phys. Rev. Lett. 86, 1389 (2001). 

149. Modification of Self-Induced Transparency by a Coherent Control Field, Q. Park, and R. 
W. Boyd, Phys. Rev. Lett. 86, 2774 (2001). 

148. Enhanced Self-Action Effects by Electromagnetically Induced Transparency in the two-
Level Atom, R. S. Bennink, R. W. Boyd, C. R. Stroud, and V. Wong, Phys. Rev. A 63, 
033804 (2001). 

147. Efficient Infrared Imaging Upconversion via Quantum Coherence, R. W. Boyd, and M. O. 
Scully, Appl. Phys. Lett. 77, 3559 (2000). 

146. Measurement of the Thermal Contribution to the Nonlinear Refractive Index of air at 1064 
nm, S. J. Bentley, R. W. Boyd, W. E. Butler, and A. C. Melissinos, Opt. Lett. 25, 1192 
(2000). 

145. Photorefractive Optical Recycling for Contrast Enhancement, J. E. Heebner, and R. W. 
Boyd, Opt. Commun. 182, 243 (2000). 

144. Conversion of Unpolarized Light to Polarized Light with Greater Than 50% Efficiency by 
Photorefractive two-Beam Coupling, J. E. Heebner, R. S. Bennink, R. W. Boyd, and R. A. 
Fisher, Opt. Lett. 25, 257 (2000). 

143. Intrinsic Optical Bistability in a Thin Layer of Nonlinear Optical Material by Means of 
Local Field Effects, Y. -. Yoon, R. S. Bennink, R. W. Boyd, and J. E. Sipe, Opt. Commun. 
179, 577 (2000). 

142. Enhanced all-Optical Switching by use of a Nonlinear Fiber Ring Resonator, J. E. Heebner, 
and R. W. Boyd, Opt. Lett. 24, 847 (1999). 

141. z-Scan Measurement of the Nonlinear Absorption of a Thin Gold Film, D. D. Smith, Y. 
Yoon, R. W. Boyd, J. K. Campbell, L. A. Baker, R. M. Crooks, and M. George, J. Appl. 
Phys. 86, 6200 (1999). 

140. Elimination of the Band gap of a Resonant Optical Material by Electromagnetically 
Induced Transparency, G. S. Agarwal, and R. W. Boyd, Phys. Rev. A 60, R2681 (1999). 

139. Accessing the Optical Nonlinearity of Metals with Metal–dielectric Photonic Bandgap 
Structures, R. S. Bennink, Y. Yoon, R. W. Boyd, and J. E. Sipe, Opt. Lett. 24, 1416 (1999). 



40 

138. Preventing Laser Beam Filamentation Through use of the Squeezed Vacuum, R. W. Boyd, 
and G. S. Agarwal, Phys. Rev. A 59, R2587 (1999). 

137. Enhanced Third-Order Nonlinear Optical Response of Photonic Bandgap Materials, R. L. 
Nelson, and R. W. Boyd, J. Mod. Optic. 46, 1061 (1999). 

136. Enhanced Electro-Optic Response of Layered Composite Materials, R. L. Nelson, and R. 
W. Boyd, Appl. Phys. Lett. 74, 2417 (1999). 

135. Order-of-Magnitude Estimates of the Nonlinear Optical Susceptibility, R. W. Boyd, J. 
Mod. Optic. 46, 367 (1999). 

134. Photorefraction in Lead–tin-Fluorophosphate Glasses, S. Radic, R. J. Essiambre, R. Boyd, 
P. A. Tick, and N. Borrelli, Opt. Lett. 23, 1730 (1998). 

133. Vacuum-Induced Jitter in Spatial Solitons, E. M. Nagasako, R. W. Boyd, and G. S. 
Agarwal, Opt. Express 3, 171 (1998). 

132. Nonlinear Optical Interactions in Optical Fibers, R. W. Boyd, and E. L. Buckland, J. 
Nonlinear Optic. Phys. 07, 105 (1998). 

131. Phase Locking via Brillouin-Enhanced Four-Wave-Mixing Phase Conjugation, M. W. 
Bowers, and R. W. Boyd, IEEE J. Quantum Elect. 34, 634 (1998). 

130. Measurement of the Power Distribution During Stimulated Brillouin Scattering with 
Focused Gaussian Beams, T. R. Moore, G. L. Fischer, and R. W. Boyd, J. Mod. Optic. 45, 
735 (1998). 

129. Cancellation of Photoinduced Absorption in Metal Nanoparticle Composites Through a 
Counterintuitive Consequence of Local Field Effects, D. D. Smith, G. Fischer, R. W. Boyd, 
and D. A. Gregory, J. Opt. Soc. Am. B 14, 1625 (1997). 

128. Nonlinear-Optical Response of Porous-Glass-Based Composite Materials, R. J. Gehr, G. L. 
Fischer, and R. W. Boyd, J. Opt. Soc. Am. B 14, 2310 (1997). 

127. Brillouin-Enhanced Four-Wave-Mixing Vector Phase-Conjugate Mirror with Beam-
Combining Capability, M. W. Bowers, R. W. Boyd, and A. K. Hankla, Opt. Lett. 22, 360 
(1997). 

126. Measurement of the Frequency Response of the Electrostrictive Nonlinearity in Optical 
Fibers, E. L. Buckland, and R. W. Boyd, Opt. Lett. 22, 676 (1997). 

125. Observation of a Raman-Induced Interpulse Phase Migration in the Propagation of an 
Ultrahigh-bit-Rate Coherent Soliton Train, E. L. Buckland, R. W. Boyd, and A. F. Evans, 
Opt. Lett. 22, 454 (1997). 

124. Vacuum-Field-Induced Filamentation in Laser-Beam Propagation, E. M. Nagasako, R. W. 
Boyd, and G. S. Agarwal, Phys. Rev. A 55, 1412 (1997). 

123. Nonlinear Optical Properties of Nanocomposite Materials, R. W. Boyd, R. J. Gehr, G. L. 
Fischer, and J. E. Sipe, Pure Appl. Opt. 5, 505 (1996). 

122. Optical Properties of Nanostructured Optical Materials, R. J. Gehr, and R. W. Boyd, Chem. 
Mater. 8, 1807 (1996). 



41 

121. Theory of Third-Harmonic Generation Using Bessel Beams, and Self-Phase-Matching, S. 
P. Tewari, H. Huang, and R. W. Boyd, Phys. Rev. A 54, 2314 (1996). 

120. Multidimensional Coupling Owing to Optical Nonlinearities. II. Results, R. E. Bridges, R. 
W. Boyd, and G. P. Agrawal, J. Opt. Soc. Am. B 13, 560 (1996). 

119. Multidimensional Coupling Owing to Optical Nonlinearities. I. General Formulation, R. E. 
Bridges, R. W. Boyd, and G. P. Agrawal, J. Opt. Soc. Am. B 13, 553 (1996). 

118. Statistical-Noise Properties of an Optical Amplifier Utilizing two-Beam Coupling in 
Atomic-Potassium Vapor, W. V. Davis, A. L. Gaeta, R. W. Boyd, and G. S. Agarwal, Phys. 
Rev. A 53, 3625 (1996). 

117. Three-Dimensional Simulations of Stimulated Brillouin Scattering with Focused Gaussian 
Beams, T. Moore, and R. W. Boyd, J. Nonlinear Optic. Phys. 05, 387 (1996). 

116. Nonlinear-Optical Christiansen Filter as an Optical Power Limiter, G. L. Fischer, R. W. 
Boyd, T. R. Moore, and J. E. Sipe, Opt. Lett. 21, 1643 (1996). 

115. Electrostrictive Contribution to the Intensity-Dependent Refractive Index of Optical Fibers, 
E. L. Buckland, and R. W. Boyd, Opt. Lett. 21, 1117 (1996). 

114. Nonlinear Optical Response of Layered Composite Materials, R. J. Gehr, G. L. Fischer, R. 
W. Boyd, and J. E. Sipe, Phys. Rev. A 53, 2792 (1996). 

113. Theory of Self-Phase-Matching, S. P. Tewari, H. Huang, and R. W. Boyd, Phys. Rev. A 51, 
R2707 (1995). 

112. Optical Phase Conjugation of Nonclassical Fields, M. Y. Lanzerotti, A. L. Gaeta, and R. W. 
Boyd, Phys. Rev. A 51, 3182 (1995). 

111. Dramatically Improved Transmission of Ultrashort Solitons Through 40 km of Dispersion-
Decreasing Fiber, A. J. Stentz, R. W. Boyd, and A. F. Evans, Opt. Lett. 20, 1770 (1995). 

110. Noise Properties of a Beam Propagating Through an Atomic Vapor, V. V. Iruvanti, and R. 
W. Boyd, Opt. Commun. 118, 46 (1995). 

109. Z-Scan Measurement Technique for non-Gaussian Beams and Arbitrary Sample 
Thicknesses, R. E. Bridges, G. L. Fischer, and R. W. Boyd, Opt. Lett. 20, 1821–1823 
(1995). 

108. Enhanced Nonlinear Optical Response of Composite Materials, G. L. Fischer, R. W. Boyd, 
R. J. Gehr, S. A. Jenekhe, J. A. Osaheni, J. E. Sipe, and L. A. Weller-Brophy, Phys. Rev. 
Lett. 74, 1871 (1995). 

107. Enhancement of the Uniformity and Rotation of Large Aperture, Permanent Magnet, 
Tunable Faraday Rotators, G. L. Fischer, T. R. Moore, and R. W. Boyd, J. Mod. Optic. 42, 
1137 (1995). 

106. Excess Noise Acquired by a Laser Beam After Propagating Through an Atomic-Potassium 
Vapor, W. V. Davis, M. Kauranen, E. M. Nagasako, R. J. Gehr, A. L. Gaeta, R. W. Boyd, 
and G. S. Agarwal, Phys. Rev. A 51, 4152 (1995). 

105. Nonlinear Optical Susceptibilities of Layered Composite Materials, R. W. Boyd, and J. E. 
Sipe, J. Opt. Soc. Am. B 11, 297 (1994). 



42 

104. Polarization Effects and Nonlinear Switching in Fiber Figure-Eight Lasers, A. J. Stentz, and 
R. W. Boyd, Opt. Lett. 19, 1462 (1994). 

103. Quantum Noise Characteristics of Nonlinear Optical Amplifiers, R. Boyd, G. Agarwal, W. 
Davis, A. Gaeta, E. Nagasako, and M. Kauranen, Acta Phys. Pol. A 1, 117 (1994). 

102. Third-Order Nonlinear Optical Response Resulting from Optical Pumping: Effects of 
Atomic Motion, M. Pinard, R. W. Boyd, and G. Grynberg, Phys. Rev. A 49, 1326 (1994). 

101. Amplification of Vacuum Fluctuations by two-Beam Coupling in Atomic Vapors, M. 
Kauranen, A. L. Gaeta, R. W. Boyd, and G. S. Agarwal, Phys. Rev. A 50, R929 (1994). 

100. Figure-Eight Fibre Laser with Largely Unbalanced Central Coupler, A. J. Stentz, and R. W. 
Boyd, Electron. Lett. 30, 1302 (1994). 

99. Wave Mixing in Photorefractive Crystals with Saturable Couplings: Stable Solutions and 
Instabilities, M. Belić, D. Timotijević, and R. W. Boyd, Opt. Commun. 96, 283 (1993). 

98. Effect of Beam Ellipticity on Self-Mode Locking in Lasers, R. E. Bridges, R. W. Boyd, and 
G. P. Agrawal, Opt. Lett. 18, 2026 (1993). 

97. Noise Properties of Quantum Amplifiers with Frequency-Dependent Gain, M. Kauranen, 
A. L. Gaeta, and R. W. Boyd, Opt. Commun. 103, 211 (1993). 

96. Transverse Instabilities in the Polarizations and Intensities of Counterpropagating Light 
Waves, A. L. Gaeta, and R. W. Boyd, Phys. Rev. A 48, 1610 (1993). 

95. Correlated Amplification of Light, M. Kauranen, and R. W. Boyd, Phys. Rev. A 47, 4297 
(1993). 

94. High-Order Diffraction in Photorefractive SBN:Ce due to Non-Sinusoidal Gratings Formed 
by Beams of Comparable Intensity, H. Zhang, Z. Tang, T. R. Moore, and R. W. Boyd, J. 
Nonlinear Optic. Phys. 02, 221 (1993). 

93. Quantum Statistics of the Light Generated by Phase-Conjugate Resonators, G. S. Agarwal, 
A. L. Gaeta, and R. W. Boyd, Phys. Rev. A 47, 597 (1993). 

92. Improvement of the Photorefractive Efficiency of BaTiO3 by γ Irradiation, T. R. Moore, 
and R. W. Boyd, Appl. Phys. Lett. 61, 2015 (1992). 

91. Phase Conjugation Using the Surface Nonlinearity of a Dense Potassium Vapor, J. J. Maki, 
W. V. Davis, R. W. Boyd, and J. E. Sipe, Phys. Rev. A 46, 7155 (1992). 

90. Quantum-Noise Limit on Optical Amplification by two-Beam Coupling in an Atomic 
Vapor, A. L. Gaeta, R. W. Boyd, and G. S. Agarwal, Phys. Rev. A 46, 4271 (1992). 

89. Polarization-Ellipse Rotation by Induced Gyrotropy in Atomic Vapors, W. V. Davis, A. L. 
Gaeta, and R. W. Boyd, Opt. Lett. 17, 1304 (1992). 

88. Optical Bistability by two-Wave Mixing in Photorefractive Crystals, E. D. Baraban, H. 
Zhang, and R. W. Boyd, J. Opt. Soc. Am. B 9, 1689 (1992). 

87. Nonlinear Susceptibility of Composite Optical Materials in the Maxwell Garnett Model, J. 
E. Sipe, and R. W. Boyd, Phys. Rev. A 46, 1614 (1992). 

86. Stimulated Brillouin Scattering in the Presence of External Feedback, A. L. Gaeta, and R. 
W. Boyd, J. Nonlinear Optic. Phys. 01, 581 (1992). 



43 

85. Stimulated Scattering of Picosecond Optical Pulses in the Presence of Self-Focusing, E. J. 
Miller, and R. W. Boyd, J. Nonlinear Optic. Phys. 01, 765 (1992). 

84. Induced Focusing and Spatial Wave Breaking from Cross-Phase Modulation in a Self-
Defocusing Medium, A. J. Stentz, M. Kauranen, J. J. Maki, G. P. Agrawal, and R. W. 
Boyd, Opt. Lett. 17, 19 (1992). 

83. Linear and Nonlinear Optical Measurements of the Lorentz Local Field, J. J. Maki, M. S. 
Malcuit, J. E. Sipe, and R. W. Boyd, Phys. Rev. Lett. 67, 972 (1991). 

82. Stochastic Dynamics of Stimulated Brillouin Scattering in an Optical Fiber, A. L. Gaeta, 
and R. W. Boyd, Phys. Rev. A 44, 3205 (1991). 

81. Observation of Brillouin Chaos with Counterpropagating Laser Beams, O. Kulagin, G. A. 
Pasmanik, A. L. Gaeta, T. R. Moore, G. J. Benecke, and R. W. Boyd, J. Opt. Soc. Am. B 8, 
2155 (1991). 

80. Effects of Atomic Motion on the Polarization Properties of Phase Conjugation by two-
Photon-Resonant Degenerate Four-Wave Mixing, M. Kauranen, and R. W. Boyd, Phys. 
Rev. A 44, 584 (1991). 

79. Two-Beam-Excited Conical Emission, M. Kauranen, J. J. Maki, A. L. Gaeta, and R. W. 
Boyd, Opt. Lett. 16, 943 (1991). 

78. Laser Beam Combining in Potassium Vapor, M. T. Gruneisen, K. R. MacDonald, A. L. 
Gaeta, R. W. Boyd, and D. J. Harter, IEEE J. Quantum Elect. 27, 128 (1991). 

77. Noise Initiation of Stimulated Brillouin Scattering, R. W. Boyd, K. Rza̧ewski, and P. 
Narum, Phys. Rev. A 42, 5514 (1990). 

76. Enhancement of the Nonlinear Optical Properties of Fluorescin Doped Boric-Acid Glass 
Through Cooling, W. R. Tompkin, M. S. Malcuit, and R. W. Boyd, Appl. Opt. 29, 3921 
(1990). 

75. Simultaneous Wave-Front and Polarization Conjugation of Picosecond Optical Pulses by 
Stimulated Rayleigh-Wing Scattering, E. J. Miller, M. S. Malcuit, and R. W. Boyd, Opt. 
Lett. 15, 1188 (1990). 

74. Anomalies in Optical Harmonic Generation Using High-Intensity Laser Radiation, M. S. 
Malcuit, R. W. Boyd, W. V. Davis, and K. Rza̧ewski, Phys. Rev. A 41, 3822 (1990). 

73. Time Reversal of Berry’s Phase by Optical Phase Conjugation, W. R. Tompkin, M. S. 
Malcuit, R. W. Boyd, and R. Y. Chiao, J. Opt. Soc. Am. B 7, 230 (1990). 

72. Polarization Bistability of Counterpropagating Laser Beams, D. J. Gauthier, M. S. Malcuit, 
A. L. Gaeta, and R. W. Boyd, Phys. Rev. Lett. 64, 1721 (1990). 

71. Energy Transfer Between Laser Beams Propagating Through an Atomic Vapor, M. T. 
Gruneisen, K. R. MacDonald, A. L. Gaeta, R. W. Boyd, and D. J. Harter, Phys. Rev. A 40, 
3464 (1989). 

70. Polarization Properties of Phase Conjugation by Degenerate Four-Wave Mixing in a 
Medium of Rigidly Held dye Molecules, W. R. Tompkin, M. S. Malcuit, R. W. Boyd, and 
J. E. Sipe, J. Opt. Soc. Am. B 6, 757 (1989). 



44 

69. Influence of Collisional Dephasing Processes on Superfluorescence, J. J. Maki, M. S. 
Malcuit, M. G. Raymer, R. W. Boyd, and P. D. Drummond, Phys. Rev. A 40, 5135 (1989). 

68. Delay-Time Statistics of Cooperative Emission in the Presence of Homogeneous Line 
Broadening, K. Rza̧ewski, M. G. Raymer, and R. W. Boyd, Phys. Rev. A 39, 5785 (1989). 

67. Phase-Conjugate Fizeau Interferometer, D. J. Gauthier, R. W. Boyd, R. K. Jungquist, J. B. 
Lisson, and L. L. Voci, Opt. Lett. 14, 323 (1989). 

66.  Observation of Instabilities of Laser Beams Counterpropagating Through a Brillouin 
Medium, A. L. Gaeta, M. D. Skeldon, R. W. Boyd, and P. Narum, J. Opt. Soc. Am. B 6, 
1709 (1989) 

65. Transverse-Mode Structure of a Phase-Conjugate Oscillator Based on Brillouin-Enhanced 
Four-Wave Mixing, M. D. Skeldon, and R. W. Boyd, IEEE J. Quantum Elect. 25, 588 
(1989). 

64. Spatial Evolution of Laser Beam Profiles in an SBS Amplifier, E. J. Miller, M. D. Skeldon, 
and R. W. Boyd, Appl. Opt. 28, 92 (1989). 

63. An Explanation for the Decrease in Cell Lysis in a Rotating Tube with Increasing 
Ultrasound Intensity, M. W. Miller, C. C. Church, A. A. Brayman, M. S. Malcuit, and R. 
W. Boyd, Ultrasound Med. Biol. 15, 67 (1989). 

62. Polarization Instabilities of Counterpropagating Laser Beams in Sodium Vapor, D. J. 
Gauthier, M. S. Malcuit, and R. W. Boyd, Phys. Rev. Lett. 61, 1827 (1988). 

61. Quantum Theory of Rabi Sideband Generation by Forward Four-Wave Mixing, G. S. 
Agarwal, and R. W. Boyd, Phys. Rev. A 38, 4019 (1988). 

60. Vector Phase Conjugation by two-Photon-Resonant Degenerate Four-Wave Mixing, M. S. 
Malcuit, D. J. Gauthier, and R. W. Boyd, Opt. Lett. 13, 663 (1988). 

59. Quantum Noise in Phase Conjugation, A. L. Gaeta, and R. W. Boyd, Phys. Rev. Lett. 60, 
2618 (1988). 

58. Passive one-way Aberration Correction Using Four-Wave Mixing, K. R. MacDonald, W. 
R. Tompkin, and R. W. Boyd, Opt. Lett. 13, 485 (1988). 

57. Instabilities of Laser Beams Counterpropagating Through a Brillouin-Active Medium, P. 
Narum, A. L. Gaeta, M. D. Skeldon, and R. W. Boyd, J. Opt. Soc. Am. B 5, 623 (1988). 

56. Population Pulsations and the Dynamic Stark Effect, R. W. Boyd, and M. Sargent, J. Opt. 
Soc. Am. B 5, 99 (1988). 

55. Induced Gain and Modified Absorption of a Weak Probe Beam in a Strongly Driven 
Sodium Vapor, M. T. Gruneisen, K. R. MacDonald, and R. W. Boyd, J. Opt. Soc. Am. B 5, 
123 (1988). 

54. Competition Between Four-Wave Mixing and Amplified Spontaneous Emission, M. S. 
Malcuit, D. J. Gauthier, and R. W. Boyd, Hyperfine Interact. 37, 125 (1987). 

53. Transition from Superfluorescence to Amplified Spontaneous Emission, M. S. Malcuit, J. J. 
Maki, D. J. Simkin, and R. W. Boyd, Phys. Rev. Lett. 59, 1189 (1987). 



45 

52. Interference Pattern Produced on Reflection at a Phase-Conjugate Mirror. II: Experiment, 
A. A. Jacobs, W. R. Tompkin, R. W. Boyd, and E. Wolf, J. Opt. Soc. Am. B 4, 1266 
(1987). 

51. Interference Pattern Produced on Reflection at a Phase-Conjugate Mirror. I: Theory, E. 
Wolf, L. Mandel, R. W. Boyd, T. M. Habashy, and M. Nieto-Vesperinas, J. Opt. Soc. Am. 
B 4, 1260 (1987). 

50. Non-Frequency-Shifted Phase Conjugation by Brillouin-Enhanced Four-Wave Mixing, P. 
Narum, and R. Boyd, IEEE J. Quantum Elect. 23, 1211 (1987). 

49. Instabilities and Chaos in the Polarizations of Counterpropagating Light Fields, A. L. 
Gaeta, R. W. Boyd, J. R. Ackerhalt, and P. W. Milonni, Phys. Rev. Lett. 58, 2432 (1987). 

48. Nonlinear-Optical Properties of Lead–Tin Fluorophosphate Glass Containing Acridine 
Dyes, W. R. Tompkin, R. W. Boyd, D. W. Hall, and P. A. Tick, J. Opt. Soc. Am. B 4, 1030 
(1987). 

47. Non-Frequency-Shifted, High-Fidelity Phase Conjugation with Aberrated Pump Waves by 
Brillouin-Enhanced Four-Wave Mixing, M. D. Skeldon, P. Narum, and R. W. Boyd, Opt. 
Lett. 12, 343 (1987). 

46. Observation of Deterministic Chaos in a Phase-Conjugate Mirror, D. J. Gauthier, P. Narum, 
and R. W. Boyd, Phys. Rev. Lett. 58, 1640 (1987). 

45. Research on Nonlinear Optical Materials: an Assessment, D. H. Auston, A. A. Ballman, P. 
Bhattacharya, G. J. Bjorklund, C. Bowden, R. W. Boyd, P. S. Brody, R. Burnham, R. L. 
Byer, G. Carter, D. Chemla, M. Dagenais, G. Dohler, U. Efron, D. Eimerl, R. S. Feigelson, 
J. Feinberg, B. J. Feldman, A. F. Garito, E. M. Garmire, H. M. Gibbs, A. M. Glass, L. S. 
Goldberg, R. L. Gunshor, T. K. Gustafson, R. W. Hellwarth, A. E. Kaplan, P. L. Kelley, F. 
J. Leonberger, R. S. Lytel, A. Majerfeld, N. Menyuk, G. R. Meredith, R. R. Neurgaonkar, 
N. G. Peyghambarian, P. Prasad, G. Rakuljic, Y. Shen, P. W. Smith, J. Stamatoff, G. I. 
Stegeman, G. Stillman, C. L. Tang, H. Temkin, M. Thakur, G. C. Valley, P. A. Wolff, and 
C. Woods, Appl. Opt. 26, 211 (1987). 

44. Nature of the Interference Pattern Produced on Reflection at a Phase-Conjugate Mirror, R. 
W. Boyd, T. M. Habashy, A. A. Jacobs, L. Mandel, M. Nieto-Vesperinas, W. R. Tompkin, 
and E. Wolf, Opt. Lett. 12, 42 (1987). 

43. Competition Between Amplified Spontaneous Emission and the Four-Wave-Mixing 
Process, R. W. Boyd, M. S. Malcuit, D. J. Gauthier, and K. Rza̧ewski, Phys. Rev. A 35, 
1648 (1987). 

42. Effect of Laser Mode Structure on Stimulated Brillouin Scattering, P. Narum, M. Skeldon, 
and R. Boyd, IEEE J. Quantum Elect. 22, 2161 (1986). 

41. Simple, Compact, High-Performance Permanent-Magnet Faraday Isolator, D. J. Gauthier, 
P. Narum, and R. W. Boyd, Opt. Lett. 11, 623 (1986). 

40. Nonlinear-Optical Interactions in Fluorescein-Doped Boric Acid Glass, M. A. Kramer, W. 
R. Tompkin, and R. W. Boyd, Phys. Rev. A 34, 2026 (1986). 



46 

39. Theory of Degenerate Four-Wave Mixing in Saturable Absorbing Media with the Inclusion 
of Pump Propagation Effects, A. Gaeta, M. Gruneisen, and R. Boyd, IEEE J. Quantum 
Elect. 22, 1095 (1986). 

38. Saturated Absorption and Degenerate Four-Wave Mixing in Nd<sup>3+</sup> Beta″ 
Alumina, R. W. Boyd, M. T. Gruneisen, P. Narum, D. J. Simkin, B. Dunn, and D. L. Yang, 
Opt. Lett. 11, 162 (1986). 

37. Transient sum-Frequency Generation in Resonant Three-Level Media, J. A. Benda, D. J. 
Gauthier, and R. W. Boyd, Phys. Rev. A 32, 3461 (1985). 

36. Suppression of Amplified Spontaneous Emission by the Four-Wave Mixing Process, M. S. 
Malcuit, D. J. Gauthier, and R. W. Boyd, Phys. Rev. Lett. 55, 1086 (1985). 

35. Propagation of Modulated Optical Fields Through Saturable-Absorbing Media: a General 
Theory of Modulation Spectroscopy, M. A. Kramer, R. W. Boyd, L. W. Hillman, and C. R. 
Stroud, J. Opt. Soc. Am. B 2, 1444 (1985). 

34. Exact Theory of Pump-Wave Propagation and its Effect on Degenerate Four-Wave Mixing 
in Saturable-Absorbing Media, M. T. Gruneisen, A. L. Gaeta, and R. W. Boyd, J. Opt. Soc. 
Am. B 2, 1117 (1985). 

33. Two-Photon Conical Emission, J. Krasinski, D. J. Gauthier, M. S. Malcuit, and R. W. 
Boyd, Opt. Commun. 54, 241 (1985). 

32. Laser Intensity for Maximum Yield in Multiphoton Ionization, L. Allen, R. W. Boyd, J. 
Krasinski, M. S. Malcuit, and C. R. Stroud, Phys. Rev. Lett. 54, 309 (1985). 

31. Generation–recombination Noise in Extrinsic Photoconductive Detectors, T. J. 
Brukilacchio, M. D. Skeldon, and R. W. Boyd, J. Opt. Soc. Am. B 1, 354 (1984). 

30. Observation of Higher Order Dynamical States of a Homogeneously Broadened Laser, L. 
W. Hillman, J. Krasiński, R. W. Boyd, and C. R. Stroud, Phys. Rev. Lett. 52, 1605 (1984). 

29. Origin of Spectral Holes in Pump-Probe Studies of Homogeneously Broadened Lines, R. 
W. Boyd, and S. Mukamel, Phys. Rev. A 29, 1973 (1984). 

28. Saturation and Inverse-Saturation Absorption Line Shapes in Alexandrite, M. S. Malcuit, R. 
W. Boyd, L. W. Hillman, J. Krasinski, and C. R. Stroud, J. Opt. Soc. Am. B 1, 73 (1984). 

27. Four-Wave Mixing Resonantly Enhanced by ac-Stark-Split Levels in Self-Trapped 
Filaments of Light, D. J. Harter, and R. W. Boyd, Phys. Rev. A 29, 739 (1984). 

26. Nonlinear Optical Properties of Fluorescein in Boric-Acid Glass, M. A. Kramer, W. R. 
Tompkin, J. Krasinski, and R. W. Boyd, J. Lumin. 31-32, 789 (1984). 

25. Laser Characteristics of KCL:O-2, S. R. Wilk, R. W. Boyd, and K. J. Teegarden, Opt. 
Commun. 47, 404 (1983). 

24. Observation of a Spectral Hole due to Population Oscillations in a Homogeneously 
Broadened Optical Absorption Line, L. W. Hillman, R. W. Boyd, J. Krasinski, and C. R. 
Stroud, Opt. Commun. 45, 416 (1983). 

23. Observation of Resonantly Enhanced Sum-Frequency Generation Involving Sodium 
Rydberg States, D. J. Gauthier, J. Krasinski, and R. W. Boyd, Opt. Lett. 8, 211 (1983). 
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22. Quenching of Molecular Fluorescence Near the Surface of a Semiconductor, T. Hayashi, T. 
G. Castner, and R. W. Boyd, Chem Phys. Lett. 94, 461 (1983). 

21. Conical Emission due to Four-Wave Mixing Enhanced by the ac Stark Effect in Self-
Trapped Filaments of Light, D. J. Harter, and R. W. Boyd, Opt. Lett. 7, 491 (1982). 

20. Natural Modes for the Analysis of Optical Bistability and Laser Instability, L. W. Hillman, 
R. W. Boyd, and C. R. Stroud, Opt. Lett. 7, 426 (1982). 

19. Electrical Pumping of Color Center Lasers, R. Boyd, M. Malcuit, and K. Teegarden, IEEE 
J. Quantum Elect. 18, 1202 (1982). 

18. Large DC-Electric-Field-Induced Nonlinear Optical Susceptibility of Hydrogen Atomic 
Vapors, R. Boyd, and L. Xiang, IEEE J. Quantum Elect. 18, 1242 (1982). 

17. Photon Bunching and the Photon-Noise-Limited Performance of Infrared Detectors, R. W. 
Boyd, Infrared Phys. 22, 157 (1982). 

16. Four-Wave Parametric Amplification of Rabi Sidebands in Sodium, D. J. Harter, P. Narum, 
M. G. Raymer, and R. W. Boyd, Phys. Rev. Lett. 46, 1192 (1981). 

15. Four-Wave Parametric Interactions in a Strongly Driven two-Level System, R. W. Boyd, 
M. G. Raymer, P. Narum, and D. J. Harter, Phys. Rev. A 24, 411 (1981). 

14. Three-Photon Absorption in Nd-Doped Yttrium Aluminum Garnet, M. A. Kramer, and R. 
W. Boyd, Phys. Rev. B 23, 986 (1981). 

13. Analysis of the Pressure, Density, and Velocity Distributions in a Spectroscopic Heat‐pipe 
Oven and the Resulting Limitations on Device Performance, R. W. Boyd, and J. G. Dodd, 
J. Appl. Phys. 51, 6058 (1980). 

12. Nearly Degenerate Four-Wave Mixing Enhanced by the AC Stark Effect, D. Harter, and R. 
Boyd, IEEE J. Quantum Elect. 16, 1126 (1980). 

11. Lithium Heat-Pipe arc Lamp, R. W. Boyd, and D. J. Harter, Appl. Opt. 19, 2660 (1980). 
10. Intuitive Explanation of the Phase Anomaly of Focused Light Beams, R. W. Boyd, J. Opt. 

Soc. Am. 70, 877 (1980). 
9. Disk-Shaped Heat-Pipe Oven Used for Lithium Excited-State Lifetime Measurements, R. 

W. Boyd, J. G. Dodd, J. Krasinski, and C. R. Stroud, Opt. Lett. 5, 117 (1980). 
8. Interferometric Measurement of the Optical Phase Distribution for Fresnel Diffraction by a 

Straightedge, R. W. Boyd, and D. T. Moore, Appl. Opt. 18, 2013 (1979). 
7. Laser Action of M Centers in Lithium Fluoride, R. Boyd, J. Owen, and K. Teegarden, IEEE 

J. Quantum Elect. 14, 697 (1978). 

6. The Wavelength Dependence of Seeing, R. W. Boyd, J. Opt. Soc. Am. 68, 877 (1978). 
5. Infrared Upconversion for Astronomy, R. W. Boyd, Opt. Eng. 16, 166563 (1977). 
4. An Infrared Upconverter for Astronomical Imaging, R. W. Boyd, and C. H. Townes, Appl. 

Phys. Lett. 31, 440 (1977). 
3. Stimulated Raman Scattering and the Extreme High-Velocity H2O Maser Features in W49, 

R. W. Boyd, Pub. Astron. Soc. Pac. 89, 141 (1977). 
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2. Calculated Band Structures, Optical Constants and Electronic Charge Densities for InAs 
and InSb, C. V. De Alvarez, J. P. Walter, R. W. Boyd, and M. L. Cohen, J. Phys. Chem. 
Solids 34, 337 (1973). 

1. Interstellar Scattering and the Sizes of Astronomical Masers, R. W. Boyd, and M. W. 
Werner, The Astrophysical Journal 174, L137 (1972). 

 
 
Book Chapters 
B13. Robert W. Boyd, Alexander L. Gaeta, Enno Giese, Nonlinear Optics, a Chapter in the Springer 

Handbook of Atomic, Molecular, and Optical Physics, 2nd Edition, Gordon W. F. Drake (Ed.) 
(2023). 

B12.  Quantum Imaging, R.W. Boyd, in Proceedings of the International School of Physics “Enrico 
Fermi” Course 197 “Foundations of Quantum Theory”, edited by E. M. Rasel, W. P. Schleich and 
S. Wölk, IOS, Amsterdam; SIF, Bologna) 2019.  

B11.   Overview of Second- and Third-Order Nonlinear Optical Processes for Deep Imaging: Using 
Linear and Nonlinear Optical Methods, S. Murugkar, and R. Boyd, a chapter in Deep Imaging in 
Tissue and Biomedical Materials: Using Linear and Nonlinear Optical Methods (Pan Stanford, 
2017), pp. 1-30. 

B10.   Quantum Mechanical Properties of Light Fields Carrying Orbital Angular Momentum, R. W. 
Boyd, and M. J. Padgett, a chapter in Optics in Our Time, edited by Mohammad D. Al-Amri, 
Mohamed El-Gomati and M. Suhail Zubair (Springer International Publishing, 2016), pp. 435-454. 

B9.    Recent Progress in Weak Value Amplification and Direct Measurement, O. Magaña-Loaiza, M. 
Mirhosseini, and R. Boyd, a chapter in Proceedings of the International School of Physics “Enrico 
Fermi” Course 190 “Frontiers in Modern Optics” (IOS Press, 2016), pp. 77-101. 

B8.    Tutorial on Nonlinear Optics, R. W. Boyd, and S. Choudhary, a chapter in Proceedings of the 
International School of Physics “Enrico Fermi” Course 190 “Frontiers in Modern Optics” (IOS 
Press, 2016), pp. 31 - 76. 

B7.    Causality in Superluminal Pulse Propagation, R. W. Boyd, D. J. Gauthier, and P. Narum, a chapter 
in Time in Quantum Mechanics - Vol. 2 (Springer, Berlin, Heidelberg, 2009), pp. 175-204. 

B6.    Self-Focusing, Conical Emission, and Other Self-Action Effects in Atomic Vapors, P. Zerom, and 
R. W. Boyd, a chapter in Self-Focusing: Past and Present (Springer, New York, NY, 2009), pp. 
231-251. 

B5.    Nanocomposite Materials for Nonlinear Optics Based on Local Field Effects, J. E. Sipe, and R. W. 
Boyd, a chapter in Optical Properties of Nanostructured Random Media (Springer, Berlin, 
Heidelberg, 2002), pp. 1-19. 

B4.    “Slow” and “Fast” Light, R. W. Boyd, and D. J. Gauthier, a chapter in Progress in Optics (Elsevier, 
2002), pp. 497-530. 

B3.    From Laser Beam Filamentation to Optical Solitons: The Influence of C. H. Townes on the 
Development of Modern Nonlinear Optics, E. M. Nagasako, and R. W. Boyd, a chapter in 
Amazing Light (Springer, New York, NY, 1996), pp. 507-514. 

B2.    Local Field Effects in Enhancing the Nonlinear Susceptibility of Optical Materials, R. W. Boyd, J. 
J. Maki, and J. E. Sipe, a chapter in Nonlinear Optics (Elsevier, 1992), pp. 63-76. 
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B1.    Chaos in Nonlinear Optics, R. W. Boyd, and A. L. Gaeta, a chapter in Laser Optics of Condensed 
Matter (Springer, Boston, MA, 1991), pp. 99-105. 

 

News Articles & Commentaries 

N19.   Twisting neutrons may reveal their internal structure, H. Larocque, I. Kaminer, V. Grillo, R. W. 
Boyd and E. Karimi, Nature Physics, Vol. 14 (2018). 

N18.   Ultraslow Waves on the Nanoscale, K. L. Tsakmakidis, O. Hess, R. W. Boyd, and X. Zhang, 
Science 358, eaan5196 (2017). 

N17.   Classical Entanglement?, E. Karimi, and R. W. Boyd, Science 350, 1172 (2015). 

N16.   Nuclear Physics: Neutrons with a Twist, R. W. Boyd, Nature 525, 462 (2015). 

N15.   Slowly but Surely, E. Karimi, and R. W. Boyd, Nature Physics 11, 15 (2015). 

N14.   Charles H. Townes (1915–2015), R. Boyd, Nature 519, 292 (2015). 

N13.   Nanocrystal Fluorescence in Photonic Bandgap Microcavities and Plasmonic Nanoantennas, S. G. 
Lukishova, J. M. Winkler, D. Mihaylova, A. Liapis, L. J. Bissell, D. Goldberg, V. M. Menon, Z. 
Shi, R. W. Boyd, G. Chen, and P. Prasad, Journal of Physics: Conference Series 594, 012005 
(2015). 

N12.   A Slow-Light Laser Radar (SLIDAR), Z. Shi, A. Schweinsberg, J. E. Vornehm, and R. W. Boyd, 
Optics and Photonics News 23, 51 (2012). 

N11.   Optical Physics: How to Hide in Time, R. W. Boyd, and Z. Shi, Nature 481, 35 (2012). 

N10.   New Twist on Light Beams for Quantum Information Science, R. W. Boyd, J. Leach, B. Jack, J. 
Romero, A. K. Jha, A. M. Yao, S. Franke-Arnold, D. G. Ireland, S. M. Barnett, and M. J. Padgett, 
Optics and Photonics News 21, 48 (2010). 

N9.    Let Quantum Mechanics Improve Your Images, R. W. Boyd, Science 321, 501 (2008). 

N8.    Quantum Weirdness in the Lab, R. W. Boyd, K. W. C. Chan, and M. N. O'Sullivan, Science 317, 
1874 (2007). 

N7.    Better Computing with Photons, T. C. Ralph, and R. W. Boyd, Science 318, 1251 (2007). 

N6.    Transparency on an Optical Chip, R. W. Boyd, and D. J. Gauthier, Nature 441, 701 (2006). 

N5.    Applications of Slow Light in Telecommunications, R. W. Boyd, D. J. Gauthier, and A. L. Gaeta, 
Optics and Photonics News 17, 18 (2006). 

N4.    Slow Light, Y. Okawachi, J. E. Sharping, A. L. Gaeta, M. S. Bigelow, A. Schweinsberg, R. W. 
Boyd, Z. Zhu, and D. J. Gauthier, Optics and Photonics News 16, 42 (2005). 

N3.    Honeycomb Pattern Formation by Laser-Beam Filamentation in Atomic Sodium Vapor, R. S. 
Bennink, V. Wong, A. M. Marino, D. L. Aronstein, R. W. Boyd, J. C. R. Stroud, S. Lukishova, and 
D. J. Gauthier, Optics and Photonics News 13, 29 (2002). 

N2.    The Impact of Charles H. Townes on Nonlinear Optics, R. W. Boyd, IEEE Journal of Selected 
Topics in Quantum Electronics 6, 881 (2000). 

N1.    Enhanced Electro-Optic Response of Layered Composite Materials, R. L. Nelson, and R. W. Boyd, 
Optics and Photonics News 10, 28 (1999). 
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Conference Papers (selected) 
C24.   Planar Chiral Metamaterials for Biosensing Applications, S. Murugkar, I. D. Leon, M. Horton, H. 

Qassim, J. Leach, and R. W. Boyd, in Plasmonics in Biology and Medicine X (International 
Society for Optics and Photonics, 2013), pp. 85970Y. 

C23.   Development of a Slow-Light Spectrometer on a Chip, S. Murugkar, I. D. Leon, Z. Shi, G. Lopez-
Galmiche, J. Salvail, E. Ma, B. Gao, A. C. Liapis, J. E. Vornehm, and R. W. Boyd, in Integrated 
Optics: Devices, Materials, and Technologies XVI (International Society for Optics and Photonics, 
2012), pp. 82640T. 

C22.   Slow-Light Enhanced Spectrometers on Chip, Z. Shi, and R. W. Boyd, in Photonics North 2011 
(International Society for Optics and Photonics, 2011), pp. 80071D. 

C21.   Quantum key Distribution in a High-Dimensional State Space: Exploiting the Transverse Degree 
of Freedom of the Photon, R. W. Boyd, A. Jha, M. Malik, C. O'Sullivan, B. Rodenburg, and D. J. 
Gauthier, in Advances in Photonics of Quantum Computing, Memory, and Communication IV 
(International Society for Optics and Photonics, 2011), pp. 79480L. 

C20.   What are the Limits to the Time Delay Achievable Using Slow-Light Methods?, R. W. Boyd, N. 
Lepeshkin, A. Schweinsberg, P. Zerom, G. Gehring, G. Piredda, Z. Shi, H. Shin, and Q. Park, in 
Complex Mediums VI: Light and Complexity (International Society for Optics and Photonics, 
2005), pp. 592402. 

C19.   Progress in Quantum Lithography, R. W. Boyd, H. J. Chang, H. Shin, and C. O'Sullivan-Hale, in 
Quantum Communications and Quantum Imaging III (International Society for Optics and 
Photonics, 2005), pp. 58930G. 

C18.   Novel Photonic Materials for Advanced Imaging Applications, R. W. Boyd, in International 
Symposium on Photonic Science in the 21st Century, (2003), pp. 603. 

C17.   Strong Dispersive and Nonlinear Optical Properties of Microresonator-Modified Optical 
Waveguides, J. E. Heebner, and R. W. Boyd, in Laser Resonators and Beam Control VI 
(International Society for Optics and Photonics, 2003), pp. 185-195. 

C16.   Theory of Relativistic Harmonic Generation, Q. Park, R. W. Boyd, J. E. Sipe, and A. L. Gaeta, in 
Technical Digest. Summaries of Papers Presented at the Quantum Electronics and Laser Science 
Conference. Postconference Technical Digest (IEEE Cat. No.01CH37172) (2001), pp. 274-275. 

C15.   Influence of Local Field Effects on the Nonlinear Optical Properties of Composite Materials, R. W. 
Boyd, in National Science Foundation (NSF) Forum on Optical Science and Engineering 
(International Society for Optics and Photonics, 1995), pp. 136-142. 

C14.   Experimental Study of Soliton Propagation Through 40 km of Dispersion-Decreasing Fiber, A. J. 
Stentz, R. W. Boyd, and A. F. Evans, in Coherence and Quantum Optics VII (Springer, Boston, 
MA, 1996), pp. 461-461. 

C13.   Quantum Fluctuations as the Origin of Laser Beam Filamentation, E. M. Nagasako, R. W. Boyd, 
and G. S. Agarwal, in Coherence and Quantum Optics VII (Springer, Boston, MA, 1996), pp. 637-
638. 

C12.   Quantum Statistical Properties of Optical Phase Conjugation, A. L. Gaeta, and R. W. Boyd, in 
Coherence and Quantum Optics VI (Springer, Boston, MA, 1990), pp. 343-347. 

C11.   Bistability and Chaos in Counterpropagating Laser Beams, D. J. Gauthier, M. S. Malcuit, and R. 
W. Boyd, in Coherence and Quantum Optics VI (Springer, Boston, MA, 1990), pp. 395-399. 

C10.   Polarization Properties of Phase Conjugation by Degenerate Four-Wave Mixing In Saturable 
Absorbers, R. W. Boyd, D. J. Gauthier, M. Kauranen, M. S. Malcuit, and W. R. Tompkin, in 
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Nonlinear Optical Beam Manipulation and High Energy Beam Propagation Through the 
Atmosphere (International Society for Optics and Photonics, 1989), pp. 58-66. 

C9.    Vector Phase Conjugation and Beam Combining By Multiwave Optical Mixing, R. W. Boyd, K. R. 
MacDonald, and M. S. Malcuit, in Laser Wavefront Control (International Society for Optics and 
Photonics, 1989), pp. 69-81. 

C8.    Instabilities, Dynamics and Chaos in Nonlinear Optical Systems, N. B. Abraham, E. Arimondo, and 
R. W. Boyd, in Instabilities and Chaos in Quantum Optics II (Springer, Boston, MA, 1988), pp. 
375-391. 

C7.    Laser Beam Combining Through the Nonlinear Response Of A Strongly Driven Atomic Transition, 
K. R. MacDonald, M. T. Gruneisen, and R. W. Boyd, in Nonlinear Optical Beam Manipulation, 
Beam Combining, and Atmospheric Propagation (International Society for Optics and Photonics, 
1988), pp. 169-175. 

C6.    Nonlinear Optical Interactions in Low-Melting-Temperature Glasses Containing Organic Dyes, W. 
R. Tompkin, and R. W. Boyd, in Advances in Nonlinear Polymers and Inorganic Crystals, Liquid 
Crystals and Laser Media (International Society for Optics and Photonics, 1988), pp. 2-7. 

C5.    Instabilities in the Propagation of Arbitrarily Polarized Counterpropagating Waves in a Nonlinear 
Kerr Medium, A. L. Gaeta, R. W. Boyd, P. W. Milonni, and J. R. Ackerhalt, in Optical Bistability 
III (Springer, Berlin, Heidelberg, 1986), pp. 302-305. 

C4.    Instabilities in a Self-Pumped Barium Titanate Phase Conjugate Mirror, P. Narum, D. J. Gauthier, 
and R. W. Boyd, in Optical Bistability III (Springer, Berlin, Heidelberg, 1986), pp. 298-301. 

C3.    Instabilities in Four-Wave Mixing, R. W. Boyd, A. L. Gaeta, D. J. Gauthier, M. S. Malcuit, and P. 
Narum, in Optical Chaos (International Society for Optics and Photonics, 1986), pp. 156-163. 

C2.    Stimulated Brillouin Scattering With A Multimode Laser, M. D. Skeldon, P. Narum, and R. W. 
Boyd, in Nonlinear Optics and Applications (International Society for Optics and Photonics, 1986), 
pp. 93-100. 

C1.    Continuously Tunable Sum-Frequency Generation Involving Sodium Rydberg States, R. W. Boyd, 
D. J. Gauthier, J. Krasinski, and M. S. Malcuit, in International Quantum Electronics Conference 
(Optical Society of America, 1984), pp. WII3. 

 
Recent Invited Conference and Colloquium Presentations 
 
Presentations in 2024 
Nonlinear Optics of THz (and IR and FIR) Radiation, Presented at the 30th Iranian Conference on Optics 

and Photonics (ICOP 2024) January 29, 2024. 
Quantum Imaging, presented at a Workshop on New Directions in Superresolution, Chapman University, 

Orange, California, April 9, 2024. 
Sharper Images Through Quantum Imaging, Presented at Photonics North, Vancouver, BC, May 28, 2024. 
An Embarrassment of Riches: What to Do with a Material One Million Times More Nonlinear Than Silica, 

Presented at the Optica Society's Conference on Advanced Photonics, Québec City, July 31, 2024. 
 
Presentations in 2023 
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Nonlinear Optics of THz (and IR and FIR) Radiation, Presented at the 48th Conference on Infrared, 
Millimeter, and Terahertz Waves, Montréal QC, Canada, September 18, 2023. 

The Max Planck Centre for Extreme and Quantum Photonics, presented at the 27th Meeting of the Canada-
Germany Joint Science & Technology Cooperation Committee (JSTCC), 30-31 May 2023, Ottawa.  

How Light Behaves When the Refractive Index Vanishes: Physics and Applications of Epsilon-Near-Zero 
Materials, Presented as the Physics Colloquium at the University of Montreal, Feb. 3, 2023. 

Control of Laser-Beam Self-Focusing, Filamentation, and Rogue-Wave Formation Using Structured Light 
Beams, Presented at Photonics North, Montréal, QC, Canada, June 13, 2023. 

 
Presentations in 2022 
How light behaves when the refractive index vanishes, Physics Colloquium at the University of Darmstadt, 

January 21, 2022.  
Quantum Imaging, presented at Brookhaven National Laboratory, March 10, 2022. 
Quantum Imaging, presented at Photonics North, Niagara Falls ON, Canada, May 24, 2022. 
Quantum Imaging, presented at the RIT-SPIE conference Photonics for Quantum, Rochester NY, June 8, 

2022.  
Control of Laser-Beam Self-Focusing, Filamentation, and Rogue-Wave Formation Using Structured Light 

Beams, Presented at the International Conference on Laser Filamentation, COFIL 2022, Chania, Crete, 
Greece, July 12, 2022. 

The promise of quantum nonlinear optics, presented at the IEEE Photonics Conference, Vancouver BC, 
Canada, November 13, 2022. 

 
Presentations in 2021 
How light behaves when the refractive index vanishes, presented at the Tampere University “International 

Day of Light” Conference, May 21, 2021. 
Tailoring light propagation through controllable phase and group velocities, presented at the Indian Institute 

of Science Education and Research (IISER) Kolkata, India, November 3, 2021. 
Tailoring light propagation through controllable phase and group velocities, presented at the virtual 

Frontiers in Optics + Laser Science Meeting, November 2, 2021. 
Tailoring light propagation through controllable phase and group velocities, presented at Applied Physics 

483 Optics & Electronics Seminar, October 25, 2021.  
Tailoring light propagation through controllable phase and group velocities, presented at Topical Problems 

of Nonlinear Wave Physics, Nizhny Novgorod, Russia,19–22 September 2021.  
Tailoring light propagation through controllable phase and group velocities, Silver Jubilee Webinar Series, 

International School of Photonics, Cochin University of Science and Technology, India, March 4, 2021. 
How light behaves when the refractive index vanishes, presented at the Joint Karl-Franzens-University—

University of Technology, Graz, Austria, Online Colloquium, March 2, 2021.  
How light behaves when the refractive index vanishes, presented as a plenary talk at CLEO / Europe, June 

21, 2021.  
Designer Materials for Photonics, presented to the Optics and Photonics Society of Iran, February 2, 2021. 
Nonlinear Optics of Time-Varying Media (Especially epsilon-near-zero media), Presented at the virtual 

Workshop on Time-Varying Media, Imperial College, London, May 26, 2021. 
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Physics and Applications of Epsilon-Near-Zero materials, presented as a keynote talk at Photonics West, 
SPIE OPTO, March 7-11, 2021. 

 
Presentations in 2020 
Physics and Applications of Epsilon-Near-Zero Materials, Physics of Quantum Electronics, Snowbird, 

Utah, January 6, 2020 
How Light Behaves When the Refractive Index Vanishes, Presented at CLEO, San Jose, CA, USA, May 

13, 2020. 
Progress in Quantum Imaging, Presented at Photonics North, an online virtual conference, May 27, 2020. 
Physics and Applications of Epsilon-Near-Zero Materials, presented at the Nonlinear Photonics virtual 

meeting, a part of the OSA Advanced Photonics Congress, 13-16 July 2020. 
How Light Behaves when the Refractive Index Vanishes, presented at the Imperial College Optical Society 

(ICOS) and the IC student chapters of OSA and SPIE, July 28, 2020. 
Nonlinear Photonics with Low-Index Materials, presented at the OSA Laser Congress 2020, October 13, 

2020. 
 
Presentations in 2019 
Quantum Radiometry, presented at the 49th Winter Colloquium on the Physics of Quantum Electronics, 

Snowbird Utah, January 10, 2019. 
Putting Quantum Optics to Work: Quantum Radiometry and Quantum Aberration Correction, presented at 

the Conference on Coherence and Quantum Optics, CQO-11, Rochester, NY, August 6, 2019. 
Quantum Nonlinear Optics: New Materials and Interactions, presented at the Photonics for Quantum 

Workshop, Rochester Institute of Technology, January 23, 2019. 
Physics and Applications of Epsilon-Near-Zero Materials, presented at Photonics West, San Francisco, 

February 2, 2019.  
Physics and Applications of Epsilon-Near-Zero Materials, presented at an IMPRS Seminar at the Max 

Planck Institute for Quantum Optics, Garching, Germany, April 4, 2019.  
Quantum Nonlinear Optics: New Materials and Interactions, presented at the Colloquium of the Department 

of Electrical and Computer Engineering, University of Minnesota, Minneapolis, MN USA, April 18, 
2019. 

Physics and Applications of Epsilon-Near-Zero Materials, presented at Photonics North, Québec, May 21, 
2019. 

How to Sort OAM States of Light, presented at the International Conference on Optical Angular 
Momentum, Ottawa, 2019, June 19, 2019.  

Quantum Imaging, presented at the workshop on Advances in Computational and Quantum Imaging 
(ACQI), Purdue University, West Lafayette, Indiana, USA, September 11, 2019. 

How light behaves when the refractive index vanishes, presented at Frontiers in Optics, Washington DC, 
September 17, 2019. 

How Light Behaves when the Refractive Index Vanishes, presented to the Heidelberg Academy of 
Sciences, October 25, 2019. 

 
Presentations in 2018 
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Physics and Applications of Epsilon-Near-Zero Materials, presented at the Symposium for the Science of 
Light, Max Planck Institute for the Science of Light, Erlangen, July 23, 2018, July 23, 2018.  

Quantum Key Distribution with Full Laguerre-Gauss Encoding, OSA Imaging and Applied Optics 
Congress, Orlando, FL, USA, June 26, 2018. 

Tutorial on Nonlinear Optics, Max-Planck University of Ottawa Centre for Extreme and Quantum 
Photonics Summer School, June 18, 2018. 

Nonlinear Optical Metastructures, Photonics North, Montreal QC, June 6, 2018.  

Some new results in nonlinear optics: epsilon-near-zero materials, preventing beam filamentation, and the 
nature of rogue waves, Presented at the International Conference on Metaphotonics, Hunan 
University, Changsha, P.R. China, May 29, 2018.  

Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, Presented at Hunan University, 
Changsha, P.R. China, May 28, 2018.  

Paul Corkum and the Photonics Program at the University of Ottawa, Symposium on Recollision Physics, 
Montebello QC, May 8, 2018.  

Laser Beam Filamentation: Overview and Recent Results, SPIE Defense + Security Symposium, Orlando 
FL, USA, April 19, 2018.  

What’s New in Nonlinear Optics, CERC Seminar, March 25, 2018.  

What’s New in Nonlinear Optics, Department of Physics, University of Maryland, March 13, 2018.  

Some New Advances in Slow and Fast Light, Presented at Photonics West, San Francisco, USA, January 
29, 2018.  

Generation of Caustics and Rogue Waves from Nonlinearity, PQE-18, Snowbird, Utah, USA, January 8, 
2018.  

 

Presentations in 2017 
Quantum Nonlinear Optics, presented at the Physics Department Colloquium, University of Toronto, 

January 19, 2017. 
Quantum Imaging, Presented at the Space and Airborne Systems Division, Raytheon Company, El 

Segundo, CA Feb 2, 2017 
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, presented at the Technion 

Symposium Series, Haifa, Israel, March 2, 2017. 
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, Presented at three Australian 

Universities as part of the IEEE Distinguished Lecturer Series, March 2017. 
Quantum Nonlinear Optics, Presented as the Physics Colloquium, University of Oklahoma, April 13, 2017. 
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, Colloquium presented at 

Northwestern University, May 5, 2017. 
Weak Values and Measurement of the Photon’s Wavefunction, Presented at the Princeton-TAMU 

Symposium on Quantum Physics and Engineering, Princeton University, June 15-17, 2017. 
 
Presentations in 2016 
Quantum Imaging, Presented at the Royal Society of London, May 9, 2016 



55 

Nonlinear Optics and Laser Science, presented as the Schawlow Prize Acceptance Speech, Joint OSA 
Frontiers in Optics and APS/DLS Laser Science Meeting, October 20, 2016. 

Quantum Nonlinear Optics, presented at the OSA Meeting on Lasers in Sensing and Communication, 
Boston, Mass, November 1, 2016. 

Quantum Imaging, presented at the Joint Quantum Institute, University of Maryland Campus, 
December 12, 2016. 
 
Presentations in 2015 
Observation of Optical Polarization Möbius Strips, presented at the 45th Winter Colloquium on the Physics 

of Quantum Electronics, January 4-8, 2015 – Snowbird, Utah, USA.  
Optical Forces and Fresnel Drag in Atomic-Vapor “Slow-Light” Media, presented at Trends in Optical 

Micromanipulation III, Obergurgl, Tyrol, Austria, January 27, 2015.  
Optical Forces and Fresnel Drag in Atomic Vapor “Slow-Light” Media, presented at Institut für 

Quantenoptik und Quanteninformation, Wien, Österreich, January 30, 2015. 
Weak Values and the Direct Measurement of the Quantum Wavefunction, presented at Photonics West, 

San Francisco, CA, USA, February 11, 2015.  
Optical Forces and Fresnel Drag in Atomic Vapor “Slow-Light” Media, presented at Photonics West, San 

Francisco, CA, USA, February 10, 2015. 
Laboratory studies of weak measurement and direct measurement of the wavefunction, presented at the 

International Workshop on Weak Value and Weak Measurement, Tokyo Institute of Technology, 
March 19-20, 2015. 

High Capacity Quantum Cryptography Carrying more than One Bit Per Photon, presented at the Astronomy 
Section of the Rochester Academy of Sciences, April 3, 2015.  

Research in Quantum Photonics, presented at the 5th Annual Meeting of the Canada Excellence Research 
Chairs, April 13-14 2015, University of Waterloo. 

Introduction to Nonlinear Optics and Nonlinear Optics: The Enabling Technology for Quantum Information 
Science, presented at the International School on Parametric Nonlinear Optics, Les Houches, France, 
April 20-May 1, 2015. 

How Do Basic Nonlinear Optical Processes Lead to Atmospheric Lasing? Presented at CLEO, San Jose 
CA, May 11, 2015.  

Optical Forces Modified by Slow Light and Quantum Properties of Orbital Angular Momentum of Light, 
presented at the Annual Meeting of the Russell Division of the Max Planck Institute for the Science of 
Light, Ringberg Castle, Tegernsee, May 37-30, 2015.  

Quantum Walks and Wavepacket Dynamics on a Lattice with Twisted Photons, presented at Photonics 
North, June 9-11, Ottawa ON Canada. 

Unity-Order Intensity-Dependent Change in Refractive Index in Indium-Tin Oxide at its Epsilon-Near-
ZeroWavelength, presented at the OSA Topical Meeting on Nonlinear Optics, 26-31 July 2015, Kauai, 
Hawaii, USA 

Structured Materials and Structured Light for Photonics, presented at META’15 New York, USA, August 
4, 2015.  

Quantum Properties of the Orbital Angular Momentum of Light, presented at ICOAM, New York USA 
August 4, 2015.  

Fundamentals and Applications of the Orbital Angular Momentum of Light, presented to the Baltimore 
IEEE Photonics Society, September 21, 2015 
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Quantum Properties of the Orbital Angular Momentum of Light, presented at the 600th WE-Heraeus-
Seminar, Frontiers of Quantum Optics, Physikzentrum Bad Honnef, Germany, October 26-30, 2015.  

New Results in Nanophotonics, presented at the Nano Ontario Conference, November 5, 2015.  
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, presented at The Ohio State 

University ECE Distinguished Seminar Series, November 18, 2015.  
Structured Materials and Structured Light for Quantum Photonics, presented at the Boston section of the 

IEEE Photonics Society and the New England Section of OSA, December 8, 2015.  
Slow-Light-Enhanced Spectral Interferometers, presented at the Innovation and Technology Information 

Exchange, NASA Marshall Space Flight Center, Huntsville, AL Dec. 10, 2015.  
(All of these presentations were invited presentations.) 
 
Presentations in 2014 
Weak Values and Direct Measurement of the Quantum Wavefunction, Presented at the 44th Winter 

Colloquium on the Physics of Quantum Electronics, Snowbird, Utah, January 5, 2014.  
Development of Artificial Materials and Material Structures for Nonlinear Optics, Photonics, and Quantum 

Information Science, Brockhouse Institute for Materials Research, McMaster University, January 20, 
2014  

Some Open Questions in Slow and Fast Light Research, SPIE Photonics West, San Francisco, Feb 2, 2014.  
Weak Values and Direct Measurement of the Quantum Wavefunction, SPIE Photonics West, San Francisco 

Feb 5, 2014.  
Introduction to Quantum Nonlinear Optics, Presented at MIT Lincoln Labs, April 9, 2014.  
Direct Measurement of the Quantum Wavefunction, presented at MIT Lincoln Labs, April 10, 2014.  
Quantum Nonlinear Optics: Nonlinear Optics, Meets the Quantum World, presented at the Boston 

University Distinguished Lecture Series in Photonics, April 12, 2014.  
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, presented at the Berliner 

Physikalisches Kolloqium, June 5, 2014.  
Quantum Nonlinear Optics: Nonlinear Optics Meets the Quantum World, presented at the Max Born 

Institute, June 6, 2014.  
Introduction to Nonlinear Optics, presented at the International School of Physics “Enrico Fermi,”Course 

190 - Frontiers in Modern Optics, 30 June - 5 July, 2014.  
Menzel's Experiment: Violation of Complementarity?, presented at CQIQC, University of Toronto, 29 

August 2014.  
 
Presentations in 2013 
 Nonlinear Optics: The Enabling Technology for Quantum Information Science, Presented at Yale 

University, November 13, 2013 

Introduction to Quantum Nonlinear Optics Presented to the SPIE Student Chapter, University of Ottawa, 
Nov 10, 2013.  

Quantum Aspects of the Transverse Degrees of Freedom of Photons, Presented at the OSA Structured Light 
in Structured Media Incubator, Washington DC, 29 September – 1 October 2013 

Ghost Imaging and Quantum Imaging, Presented at the OSA Annual Meeting, Orlando, Florida, October 
9, 2013 
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Weak Values and Direct Measurement of the Quantum Wavefunction, Presented at the APS/DLS Laser 
Science Annual Meeting, Orlando, Florida, October 9, 2013 

Nonlinear Optics: The Enabling Technology for Quantum Information Science, ETH, December 15,2014 
Research in Quantum Nonlinear Optics, Carleton University, Sept 17, 2013 
Quantum Aspects of Light Beams Carrying Orbital Angular Momentum, Presented at the VIII Reunión 

Española de Optoelectrónica, Alcalá de Henares, Madrid, July 10-12, 2013.  
Quantum Aspects of Light Beams Carrying Orbital Angular Momentum, Presented at International 

Workshop on"Singularities and Topological Structures of Light," ICTP Trieste. Italy, July 8-12, 2013. 
Weak Values and Direct Measurement of the Quantum Wavefunction, ICSSUR, Nürnberg, June 24, 2013.  
Weak Values and Direct Measurement of the Quantum Wavefunction, Presented at CQO/QIM, Rochester, 

New York, June 16-20, 2013.  
Nanotechnology for Advanced Photonic Materials and Structures, Presented at the SPIE Conference 

Nanotechnology VI, Grenoble, France, April 24, 2013.  
Fifty Great Years: The Development of the Field of Nonlinear Optics, Presented at the Undergraduate 

Symposium of the Department of Physics and Astronomy, Western University, London ON, April 9, 
2013.  

Nonlinear Photonics (Encompassing nanophotonics and quantum nonlinear optics), presented at the LENS 
Workshop, Florence Italy, March 12, 2013.  

Research in Quantum Nonlinear Optics, Presented at the Physics Department, Concordia University, March 
6, 2013.  

Multi-bit-per-photon QKD system based on encoding in orbital-angular-momentum states of light, SPIE 
Photonics West, February 6, 2013.  

Slow Light, Fast Light, and their Applications, SPIE Photonics West, San Francisco, February 4, 2013.  
Orbital-Angular-Momentum Encoding for Free Space QKD, Presented at the Symposium on the Physics 

of Quantum Electronics, Snowbird Utah, January 7, 2013. 
 
Presentations in 2012:  
Encoding Information on Light Fields Using OAM States (Especially Quantum Information), presented at 

the New York State Center for Complex Light Workshop, CCN, October 22, 2012.  
The Promise of Quantum Nonlinear Optics, presented at the APS-DLS – OSA Joint Annual Meeting, 

Rochester, NY, USA, October 16, 2012.  
Fifty Great Years: The Development of the Field of Nonlinear Optics, presented at 50 Years of Nonlinear 

Optics, NLO 50 International Symposium, ICFO, Barcelona, Spain, October 10, 2012.  
Research in Quantum Nonlinear Optics, presented at the IEEE Photonics Conference, San Francisco, 

September 26, 2012.  
Research in Quantum Nonlinear Optics, presented at the Energy Materials and Telecommunicat-ions Centre 

of INRS, September 14, 2012.  
Photon Momentum and Optical Forces in Highly Dispersive (Slow-Light) Media, Presented at the SPIE 

Annual Meeting, San Diego, CA, August 12, 2012.  
Quantum Imaging: Enhanced Image Formation Using Quantum States of Light, presented at the 2012 

Karles Invitational Conference on Quantum Information Science and Technology, Naval Research 
Laboratory Washington, DC 20375, August 27-28, 2012.  

Quantum Imaging: Enhanced Image Formation Using Quantum States of Light, presented at the 21st 
International Laser Physics Workshop (LPHYS’12), Calgary, Alberta, Canada, July 23, 2012.  
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A series of three lectures at the Erasmus Mundus Summer School in Photonics, Brussels, Belgium, July 2, 
2012.  

Nonlinear Optics, Past Successes and Future Challenges, presented at the Colloquium of the Department 
für Physik der Friedrich-Alexander-Universität, Erlangen-Nürnberg, June 18, 2012.  

Research in Quantum Nonlinear Optics, presented at the Workshop on Novel Ideas in Optics, Purdue 
University, May 31-June 2, 2012.  

Nonlinear Optics, Past Successes and Future Challenges, Plenary Talk presented at the Conference on 
Lasers and Electro-Optics and Quantum Electronics and Laser Science Conference (CLEO: 2012), San 
Jose, California, May 6-11, 2012.   

Fundamentals and Applications of Slow Light in Photonic Crystal Structures, presented at the Extreme 
Photonics, Nanophotonics Summer School and Workshop on the Fundamentals and Applications of 
Slow Light, University of Ottawa, April 30, 2012.  

Enhanced Nonlinear Optical Response from Metamaterials, IMEW-V Albuquerque, March 25, 2012.  
Information in a Photon, Presented at Photonics West, San Francisco, January 25, 2012.  
New Physics and New Applications with Slow Light, Presented at Photonics West, San Francisco, January 

23, 2012.  
High-Order Entanglement for Quantum Information, presented at PQE, Snowbird Utah, January 3, 2012. 
 
Presentations in 2011  
Slow Light, Fast Light, and their Applications, Presented at IIT, Delhi, December12, 2011.  
A Chip-Scale High-Resolution Slow-Light Spectrometer for Sensing and Recognition, Chemical and 

Biological Defense Science and Technology (CBD S&T) Conference, Las Vegas, Nevada, USA, 
November 14-18, 2011.  

A sequence of 4 lectures presented at the Training School on New Frontiers in Optical Technologies, 
Tampere University of Technology, Tampere, Finland, August, 2011.  

Promises and Challenges of Ghost Imaging, presented at the OSA Topical Meeting on Signal Recovery and 
Synthesis, July 11, 2011.  

Promises and Challenges in Quantum Nonlinear Optics, presented the University of Muenster, Physics 
Colloquium, June 30, 2011.at the Max Planck Institute for the Science of Light, July 4, 2011.  

Information in a Photon, presented at the First International Workshop on High-Dimensional Entanglement, 
Como, Italy. June 20-24, 2011.  

Quantum Imaging: Enhanced Image Formation Using Quantum States of light, Presented at Information 
Photonics, Ottawa, May 19, 2011.  

Promises and Challenges in Quantum Nonlinear Optics, Presented at Photonics North, Ottawa, ON, May 
16, 2011.  

Slow Light, Fast Light, and their Applications, presented at CLEO, Baltimore, MD, May 5, 2011.  
Pulse Propagation through Dispersive Optical Materials, Presented at the Keithley Session, APS Annual 

Meeting, Dallas, Texas, March 23, 2011.  
Research in Quantum Nonlinear Optics, Colloquium, Department of Physics, Queen’s University, 

Kingston, Ontario, February 17, 2011.  
A Half Century of Nonlinear Optics, Colloquium, Department of Physics, Purdue University, February 10, 

2011.  
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Energy Considerations in Slow and Fast Propagation of Light and Quantum Key Distribution in a High-
Dimensional State Space: Exploiting the Transverse Degree of Freedom of the Photon, presented at 
Photonics West, January 25-26, 2011.  

Information in a Photon, presented at the Winter Colloquium on the Physics of Quantum Electronics, 
January 5, 2011.  
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