Mark G. Kuzyk DATE: Updated November 19, 2009
Department of Physics

and Materials Science Program

Washington State University

Pullman, WA 99164-2814

Ph: 509-335-4672

Fax:  509-335-7816

email: kuz@wsu.edu

EDUCATION

University of Pennsylvania B.A. (Physics with honors) 1979
University of Pennsylvania M.A. 1981
University of Pennsylvania Ph.D. 1985
EXPERIENCE

Instructor, Delaware County Community College, Media, PA, Summer 1982

Research Fellow and Instructor, Department of Physics, University of Pennsylvania, 1981-85
Visiting Professor, Dept. of Technology, Tokyo U. of Agriculture and Technology, 10/1 - 10/10/89
Member of Technical Staff, AT&T Bell Laboratories, 1985-90

Assistant Professor, Department of Physics, Washington State University, 1990-95

Assistant Professor of Materials Science, Washington State University, 1991-95

Associate Professor & Tenure, Department of Physics, Washington State University, 1995-2001
Associate Professor & Tenure, Materials Science Program, Washington State University, 1995-2001
Chair, Material Sciences Program, 1997- 2000

Full Professor, Department of Physics Washington State University, 2001-

Full Professor, Materials Science Program, Washington State University, 2001-

Associate Chair of Physics, 2001-2007

Chair of Graduate Studies, 2001-2007

Regents Professor 2009-

PROFESSIONAL SOCIETIES
American Physical Society

Optical Society of America (Fellow)
Materials Research Society

SPIE

PROFESSIONAL RECOGNITION

Pennsylvania Senatorial Scholar, 1976-79

Fellow, Optical Society of America, elected in 1999-

Advisory Board, Marcel Dekker, appointed in 1999-2004

Executive Committee, American Society for Engineering Education, appointed in 1999-
Distinguished Member of National Society of Collegiate Scholars, elected in 2000
Boeing Distinguished Professor 2003-2005

Distinguished Faculty Address, Washington State University 2005.

Visiting Fellow, Katholieke Universiteit Leuven, summer 2006

Visiting Fellow, Katholieke Universiteit Leuven, summer 2009

Regents Professor 2009-

TEACHING AWARDS

Naval Reserve Officer Training Corps Faculty Excellence Award, 1993-94.

Naval Reserve Officer Training Corps Faculty Excellence Award, 1995-96.
Distinguished Member of National Society of Collegiate Scholars, elected in 2000.
Finalist for the Marian E. Smith Faculty Achievement Award 2000-2001




Sampling of Media Coverage

1. Fundamental Limits of Susceptibilities (sampling from over 1000 sources)

National Geographic (http://news.nationalgeographic.com/news/2004/08/0819 040819 nanointernet.html)
Wired News (http://www.wired.com/news/technology/0,1282,64584,00.html)

National Post and CanWest News service (Thursday August 12, 2004)

Laser Focus World (online article)
(http://1fw.pennnet.com/Articles/Article_Display.cfm?Section=OnlineArticles&SubSection=Display&PUBL
ICATION_ID=12&ARTICLE_I1D=210011)

Laser Focus World “NONLINEAR MATERIALS: Optical-switching material breaches quantum gap,”
December, 2004 (print article)

PhysOrg.com (http://www.physorg.com/news797.html)

Physics Daily Online Encyclopedia (http://www.physicsdaily.com/physics/Kuzyk _gap)

SCI-TECH Today (http://www.sci-tech-today.com/story.xhtml?story id=27908)

Nature, Research Highlights, Most sensitive molecule, 455, 236 (18 January 2007).

Materials World, Industry and Innovations, Bumping up a few gears, 15, 4 (February 2007)

Chemistry World, News in Brief, Tricks of Light 4, 7 (February 2007).

Nanotoday, Research News, “Bumpy molecules break light-sensitive limit,” 2, 13 (February 2007)
Science Base (http://www.sciencebase.com/science-blog/explosive-electronics.html)

Intute (http://www.intute.ac.uk/sciences/spotlight/)

PhysOrg (http://www.physorg.com/news86966438.html)

New Scientist (http://www.newscientisttech.com/article/dn10882-new-molecules-are-most-lightsensitive-
ever.html)

EE Times
(http://www.eetimes.com/showAtrticle.jhtml:jsessionid=G3WKVMQEPK5WSQSNDLPSKHSCJUNN2JVN
?articlelD=196800660)

The Inquirer (http://www.theinquirer.net/default.aspx?article=36698)

DaniWeb (http://www.daniweb.com/blogs/entry1217.html)

Infomatics (http://www.infomaticsonline.co.uk/vnunet/news/2171898/optical-molecules-boost)

The Nanotechnology Group
(http://www.thenanotechnologygroup.org/index.cfm?Content=88&Press|D=2048)

CBC News (http://www.cbc.ca/technology/story/2007/01/03/optics-internet.html)

Computing (http://www.computing.co.uk/vnunet/news/2171898/optical-molecules-boost)

2. Self-Healing Molecules (sampling from over 300 sources)

United Press International

(http://www.upi.com/NewsTrack/Science/2007/04/10/study laser dye regenerates in_darkness/5807/)
Physics News, Physicists Find Light-sensitive Molecule Can Heal Itself in the Dark, Physorg.com
(http://www.physorg.com/news95408195.html)

Nano News Press Releases
(http://www.thenanotechnologygroup.org/index.cfm?Content=88&PressID=2320)

Nano News Press Releases
(http://www.thenanotechnologygroup.org/index.cfm?Content=88&PressID=2320)

Science Base, R&R leads to molecular recovery (http://www.sciencebase.com/science-blog/rr-leads-to-
molecular-recovery.html)

Laser Focus World, print version
(http://www.laserfocusworld.com/display_article/294634/12/ARCHI/none/News/TWO-PHOTON-
FLUORESCENCE:-Fluorescent-dyes-recover-after-eight-hours-of-res)

Real Science, Light Sleepers, (http://www.realscience.us/2007/04/10/light-sleepers/).

Softpedia, Light-sensitive Molecule Heals Itself in the Dark (http://news.softpedia.com/news/Light-
sensitive-Molecule-Heals- Itself-in-the-Dark-51499.shtml)




Bio Technology, Molecules Can Repair Themselves if Allowed to ‘rest’
(http://www.biotechblog.org/entry/molecules-can-repair-themselves-if-allowed-to-rest)

3. Photomechanical Effect
e Laser Focus World “All-optical positioner and stabilizer made from fiber ,” August, 1994

4. Blue Light Sources
e Electronic Times

REFEREED JOURNAL PUBLICATIONS

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

J. E. Sohn, A. F. Garito, K. N. Desai, R. Narang, M. Kuzyk, "Synthesis of Chiral Diacetylene Polymers,"
Makromol. Chem. 180, 2975 (1979).

M. Kuzyk, R. Norwood, and A. F. Garito, "Dispersion Measurements of the Third-Order Susceptibility of
Organic Systems," J. Opt. Soc. Am. A 2, 45 (1985).

K. D. Singer, M. G. Kuzyk, and J. E. Sohn, "Nonlinear Optical Processes in Orientationally Ordered Systems:
Relationship Between Microscopic and Bulk Susceptibilities," J. Opt. Soc. Am. B4, 968 (1987). Invited

J. D. LeGrange, M. G. Kuzyk, and K. D. Singer, "Effects of Order on Nonlinear Optical Processes in Organic
Molecular Materials,”" Mol. Cryst. Lig. Cryst. 150b, 567 (1987). Invited

K. D. Singer, M. G. Kuzyk, and J. E. Sohn, "Second Harmonic Generation of Orientationally Ordered
Materials,” J. Opt. Soc. Am. B 4, 78 (1987).

M. G. Kuzyk, J. E. Sohn, and A. F. Garito, "A Model for Solid State X-ray Polymerization,” J. Polym. Sci. B,
Polym. Phys. Ed. 26, 277 (1988).

K. D. Singer, M. G. Kuzyk, R. B. Comizzoli, H. E. Katz, M. L. Schilling, J. E. Sohn, and S. J. Lalama,
"Electrooptic Phase Modulation and Second Harmonic Generation in Corona-Poled Polymer Films," Appl.
Phys. Lett. 53, 1800 (1988).

C. W. Dirk and M. G. Kuzyk, "The Missing State Analysis: A Method for Determining the Origin of
Molecular Nonlinear Optical Properties," Phys. Rev. A 39, 1219 (1989).

M. G. Kuzyk, R. Norwood, J. Wu and A. F. Garito, "Frequency Dependence of the Optical Kerr Effect and
Third-Order Electronic Nonlinear-Optical Processes of Organic Liquids,” J. Opt. Soc. Am. B 6, 154 (1989);
Erratum, J. Opt. Soc. Am. B 6, 1422 (1989).

M. G. Kuzyk, K. D. Singer, H. E. Zahn, and L. A. King, "Second Order Nonlinear Optical Tensor Properties
of Poled Films Under Stress," J. Opt. Soc. Am. B 6, 742 (1989).

M. G. Kuzyk and C. W. Dirk, "Quick and simple Method to Measure Third-Order Nonlinear Optical
Properties of Dye-Doper Polymer Films," Appl. Phys. Lett. 54, 1628 (1989).

J. E. Sohn, K. D. Singer, M. G. Kuzyk, W. R. Holland, H. E. Katz, C. W. Dirk, and M. L. Schilling,
"Materials for Nonlinear Optics—Orientationally Ordered Polymer Films,” Polm. En. Sci. 29, 1205 (1989).

C. W. Dirk and M. G. Kuzyk, "Damping Corrections and the Calculation of Optical Nonlinearities in Organic
Molecules, Phys. Rev. B 41, 1636 (1990).

M. G. Kuzyk, R. C. Moore, and L. A. King, "Second-Harmonic-Generation Measurements of the Elastic
Constant of a Molecule in Polymer Matrix," J. Opt. Soc. Am. B 7, 64 (1990).

C. W. Dirk and M. G. Kuzyk, "Squarylium Dye-Doped Polymer Systems as Quadratic Electrooptic
Materials," Chem. of Materials 2, 5 (1990).

K. D. Singer, W. R. Holland, M. G. Kuzyk, G. L. Wolk, and P. A. Cahill, "Guest-Host Polymers for Nonlinear
Optics," Mol. Cryst. Lig. Cryst 189, 123 (1990).

M. G. Kuzyk, C. W. Dirk, and J. E. Sohn, "Mechanisms of Quadratic Electrooptic Modulation of Dye-Doped
Polymer Systems," J. Opt. Soc. Am. B 7, 842 (1990).

M. G. Kuzyk and C. W. Dirk, "Effects of Centrosymmetry on the Nonresonant Electronic Third-Order Optical
Susceptibility," Phys. Rev. A 41, 5098 (1990).

M. C. Gabriel, N. H. Whitaker, Jr., C. W. Dirk, M. G. Kuzyk, and M. Thakur, "Measurement of Ultrafast
Optical Nonlinearities using a Modified Sagnac Interferometer,” Optics Letters 16, 1334 (1991).

M. G. Kuzyk, U. C. Paek, and C. W. Dirk, "Dye-Doped Polymer Fibers for Nonlinear Optics,” Appl. Phys.
Lett. 59, 902 (1991).

C. W. Dirk, L. T. Cheng, and M. G. Kuzyk, "A Simplified Three-Level Model for Describing the Molecular
Third-Order Nonlinear-Optical Susceptibility,” Int. J. Quant. Chem. 43, 27 (1992). Invited



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

M. P. Andrews, M. G. Kuzyk, and F. Ghebremichael, "Local Field Enhancement of the Cubic Optical
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Shaoping Bian, Weiya Zhang and Mark G. Kuzyk, “Erasable holographic recording in photosensitive polymer
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S. Bian and Mark G. Kuzyk, “Phase conjugation by low-power continuous-wave degenerate four-wave
mixing in nonlinear polymer optical fibers,” Appl. Phys. Lett. 84, 858-860 (2004).

Mark G. Kuzyk, “Doubly Resonant Two-Photon Absorption Cross-Sections: It doesn't get any bigger than
this,” Journal of Nonlinear Optical Physics and Materials 13, 461 (2004).

S. Bian and Mark G. Kuzyk, “Dark Spatial Solitons in Bulk Azo-Dye-Doped Polymer Using Photoinduced
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susceptibilities,” Phys. Rev. A 72, 053819 (2005).

Shaoping Bian, Dirk Robinson, and Mark G. Kuzyk, “An optically activated cantilever using photomechanical
effects in dye-doped polymer fibers,” J. Opt. Soc. Am. B. 23, 697-708 (2006).

Mark G. Kuzyk, “Truncated Sum Rules and their use in Calculating Fundamental Limits of Nonlinear
Susceptibilities,” Journal of Nonlinear Optical Physics and Materials 15, 77-87 (2006).
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Mark G. Kuzyk, “New molecules may revolutionize the performance of optical devices,” SPIE Newsroom
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exciting research to emerge in the last 12 months ...of cutting edge research.”



97.  W. Zhang and M. G. Kuzyk, "Optical limiting using Laguerre-Gaussian beams," Appl. Phys. Lett. 91, 201110
(2007).

98. Mark C. Kuzyk and Mark G. kuzyk, “Monte Carlo Studies of the Fundamental Limits of the Intrinsic
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Susceptibilities: The Polarizability and the Hyperpolarizability,” IEEE Journal on Selected Topics in Quantum
Electronics 14, 1272 (2008) invited.

105. Mark G. Kuzyk and Mark C. Kuzyk, “Nature limits the performance of optical devices,” SPIE Newsroom
(2008) invited.

106. Javier Perez-Moreno, Y. X. Zhao, Koen Clays, Mark G. Kuzyk, Y. Q. Shen, Ling Qui, J. M. Hao, and K. P.
Guo, “Modulated Conjugation as a Means of Improving the Intrinsic Hyperpolarizability,” J. Am. Chem.Soc.
131, 5084-5093 (2009).

107. Mark G. Kuzyk, “Using fundamental principles to understand and optimize nonlinear-optical materials,” J.
Mat. Chem. 19, 7444-7465 (2009).

108. David S. Watkins and Mark G. Kuzyk, “Optimizing the hyperpolarizability tensor using external
electromagnetic fields and nuclear placement,” J. Chem. Phys. 131, 064110 (2009).

109. Logan DesAutels, Mark G. Kuzyk and Christopher Brewer, “Femtosecond bulk transparent material
processing and recovery,” Optics Express 17, 18808 (2009).

BOOKS

1. M. G. Kuzyk “Nonlinear Optical Properties of Organic Materials X,” SPIE Proc. 3147 (1997).

2. M. G. Kuzyk, “Third Order Nonlinear Optical Materials,” SPIE Proc. 3796 (1998).

3 M. G. Kuzyk and C. W. Dirk, "Measurement Techniques and Tabulations of Organic Nonlinear Optical

Materials,” Marcel Dekker, New York (1998).
4. M. G. Kuzyk, “Third Order Nonlinear Optical Materials,” SPIE Proc. 3473 (1998).
5. M. Eich and M. G. Kuzyk, “Organic Nonlinear Optical Materials,” SPIE Proc. 3796 (1999).
6. M. G. Kuzyk, “Linear, Nonlinear, and Power-Limiting Organics,” SPIE Proc. 4106 (2000).
7. M. Eich and M. G. Kuzyk, “Linear and Nonlinear Optics of Organic Materials,” SPIE Proc. 4461 (2001).
8. M. G. Kuzyk, “Polymer Fiber Optics: Materials, Physics, and Applications,” CRC Press, Taylor & Francis
Group, Boca Raton (2007).

BOOK CHAPTERS

1. A F. Garito and M. G. Kuzyk, CRC Handbook of Laser Science and Technology Supplement 2: Optical
Materials, Marvin Weber, ed., p. 289-299 and pp. 334-366 (CRC Press, Boca Raton, 1995). Invited

2. M. G. Kuzyk and C. Poga, "Quadratic Electrooptics of Guest-Host Polymers," in Organic Nonlinear Optics:
Materials, Physics, and Devices, J. Zyss, ed. (Academic Press, New York 1994), p. 299.

3. K. D. Singer, M. G. Kuzyk, and J. E. Sohn, "Orientationally Ordered Electrooptic Materials,” in Nonlinear
Optical and Electroactive Polymers, P. N. Prasad and D. Ulrich, eds. (Plenum, New York, 1987). Invited

4. J.E. Sohn, K. D. Singer, and M. G. Kuzyk in Polymers for High Technology—Electronics and Photonics, M. J.
Bowden and S. R. Turner, eds., ACS Symposium Series 346 (Washington 1987) p. 401.

5. R.D. Small, J. E. Sohn, K. D. Singer, and M. G. Kuzyk, "Organic Materials for Nonlinear Optics," in Photon

Switching, T. K. Gustafson and P. W. Smith, eds. (Springer-Verlag, Berlin, 1988).



6. J. D. LeGrange, L. A. King, M. G. Kuzyk, K. D. Singer, and H. E. Katz, "Orientational Order in Langmuir-
Blodgett Monolayers," in Nonlinear Optical Properties of Polymers, A. J. Heeger, J. Orenstein, and D. R.
Ulrich, eds. (Materials Research Society, Symposium Proceedings, Vol. 109, Pittsburgh, 1988).

7. C. W. Dirk and M. G. Kuzyk, "The Quadratic Electrooptic Effect in Small Molecules," in Materials for
Nonlinear Optics, ACS Symposium Series on Nonlinear Optical Materials, Vol. 455 (Washington, 1991).
Invited

8. M. G. Kuzyk, L. A. King, and K. D. Singer, "Nonlinear Optical Problems of Glassy Polymers," in Laser Optics
of Condensed Matter, Vol. 2. E. Garmire, A. A. Maradudin and K. K. Rebane, Eds. (Plenum, New York,
1991). Invited

9. K. D. Singer, M. G. Kuzyk, T. Fang, W. R. Holland, and P. A. Cahill, "Design Considerations for Multi
Component Molecular-Polymeric Nonlinear Optical Materials,”" in Organic Molecules for Nonlinear Optics
and Photonics, p. 105, J. Messier, ed. (Kluwar, Netherlands, 1991).

10. M. G. Kuzyk, "Third-Order Nonlinear Optical Properties of Doped Polymers," in Polymers for Electronic
Photonic Applications, C. P. Wong, ed. (Academic Press, New York, 1993), p. 507. Invited

11. M. G. Kuzyk, "All-Optical Materials and Devices," in Organic Thin Films for Waveguiding Nonlinear Optics,
Kajzar and Swalen, eds, p. 759 (Gordon and Breach, Amsterdam, 1996). Invited

12. M. G. Kuzyk, “Relationship between the Molecular and Bulk Response,” in Measurement Techniques and
Tabulations of Organic Nonlinear Optical Materials, p. 111, Dekker, (New York, 1998).

OTHERS

1. M. G. Kuzyk, "Feynman and the Busted Bottle," Physics Today 42, 129 (1989).

2. M. G. Kuzyk, “Nonlinear Optics Researchers Converge on Gulf of Mexico,” Photonics Science News 3, no 1,
Page 2 (1997).

3. M. G. Kuzyk, “Astrology in Seattle: Kepler College Looks to the Stars, but it is not Accredited,” News and
Comment, Skeptical Inquirer 26, 5 (Nov-Dec 2001).

BOOK REVIEWS
M. G. Kuzyk, Review of Modern Nonlinear Optics, Journal of the American Chemical Society 116, 8862 (1994).

PATENTS

1. G.T. Harvey, M. S. Heutmaker, M. G. Kuzyk, and K. D. Singer, “Optical Probing Method and Apparatus,”
European Patent No. 91311489.8 (1992).

2. G. T. Harvey, M. S. Heutmaker, M. G. Kuzyk, and K. D. Singer, “Optical Probing Method and Apparatus,”
U.S. Patent No 5,126,660 (1992).

3. M. G. Kuzyk and D. J. Welker, “Photomechanical Positioning and Stabilization Method and Devices Using
Optical Fibers and Feedback,” Patent No. 5,446,808, August 29, 1995.

4. M. G. Kuzyk and D. J. Welker, “Continuation of Photomechanical Positioning and Stabilization Method and
Devices Using Optical Fibers and Feedback,” Patent No. 5,682,447, October 28, 1997.

PATENT APPLICATION
1. Brent Howell and M. G. Kuzyk, "Robust Dye-Doped Polymer Laser."

KEYNOTE/PLENSARY PAPERS PRESENTED

1.  Mark G. Kuzyk, Juefei Zhou, Javier Pérez-Moreno, Shiva K. Ramini, Sheng-Ting Hung, and Koen Clays, “A
birds-eye view of nonlinear-optical processes: unification through scale invariance,” International Symposium
on Materials and Devices for Nonlinear Optics, ISOPL’5, lle_de Porquerolles, France, 26 June-1 July (2009). -
Opening Keynote Address

2. Mark G. Kuzyk, Shiva Ramini, , Eliseo DeLeon, Ben Anderson, Carl W. Dirk, and Nathan Westfall,
“Reversing the Arrow of time Using Polymer-Dye Interactions,”10™ International Conference on Frontiers of
Polymers and Advanced Materials, Santiago, Chile (2009). Keynote Address

INVITED PROFESSIONAL PAPERS PRESENTED / PROCEEDINGS




10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

J. E. Sohn, K. D. Singer, S. J. Lalama, and M. G. Kuzyk, "Polymers for Integrated Optics," Am. Chem. Soc.
Polym. Mat. Sci. Engr. Prepr. 55, 532 (1986). Invited

J. E. Sohn, K. D. Singer, M. G. Kuzyk, and S. J. Lalama, "Polymers for Integrated Optics," 2nd SPSJ
International Seminar on Organic Nonlinear Optical Materials, Tsukuba (1986). Invited

R. D. Small, K. D. Singer, J. E. Sohn, M. G. Kuzyk, and S. J. Lalama, "Thin Film Processing of Polymers for
Nonlinear Optics," SPIE Proc. 622, San Diego (1986). Invited

K. D. Singer, J. E. Sohn, S. J. Lalama, and M. G. Kuzyk, "Electrooptic Polymer Glasses," Proc. SPIE 612—
EO/LASE'86. Invited

K. D. Singer, M. G. Kuzyk, and J. E. Sohn, "Orientationally Ordered Electrooptic Materials,” ACS Denver
(1987). Invited

J. D. LeGrange, M. G. Kuzyk, and K. D. Singer, "Order and the Photon,"” NSF Workshop on Ultrathin Films
for Nonlinear Optics, Davis (1987). Invited

J. E. Sohn, K. D. Singer, M. G. Kuzyk, W. R. Holland, C. W. Dirk, and H. E. Katz, "Materials for Nonlinear
Optics—Orientationally Ordered Polymer Films," Society of Plastic Engineers, ANTEC 88, Atlanta (1988).
Invited

K. D. Singer and M. G. Kuzyk, "Nonlinear Optics in Ordered Molecular Systems,” Topical Workshop on
Organic and Polymeric Materials, Virginia Beach (1988). Invited

M. G. Kuzyk, R. D. Small, J. E. Sohn, and K. D. Singer, "Organic Nonlinear Optical Materials," 41st Pacific
Coast Meeting of the American Ceramic Society, San Francisco, CA, Symposium on Nonlinear Optical
Materials (1988). Invited

K. D. Singer, W. R. Holland, M. G. Kuzyk, G. L. Wolk. H. E. Katz, M. L. Schilling, and P. A. Cahill, "Second-
Order Nonlinear Optical Devices in Poled Polymers," SPIE Proc. 1147, 233 (1989). Invited

M. G. Kuzyk, "Third-Order Nonlinear Optical Properties of Doped Polymers," Proceedings of the 38th
Symposium on Macromolecules, Fukui, Japan (1989). Invited

K. D. Singer, M. G. Kuzyk, W. R. Holland, and P. A. Cahill, "Poled Polymer Films for Nonlinear Optics,"
Assaociation for the Progress of New Chemistry, Seminar on "Organic Photonic Materials—Nonlinear Optics,"
Chiba, Japan (1989). Invited

C. W. Dirk and M. G. Kuzyk, "The Quadratic Electrooptic Effect in Small Molecules,” ACS Symposium on
Nonlinear Optical Materials, New York (1990). Invited

M. G. Kuzyk, M. P. Andrews, C. W. Dirk, and U. C. Paek, "Doped Polymers as Third-Order Nonlinear Optical
Materials," Materials Research Society, Annual Meeting, Boston (1990). Invited

M. G. Kuzyk, L. A. King, and K. D. Singer, "Nonlinear Optical Probes of Glassy Polymers,” US/USSR Joint
Symposium on The Physics of Optical Phenomena and Their Use as Probes of Matter (1990). Invited

K. D. Singer, M. G. Kuzyk, T. Fang, W. R. Holland, and P. A. Cahill, "Design Considerations for
Multicomponent Molecular-Polymeric Nonlinear Optical Materials,” NATO Symposium on Organic Molecules
for Nonlinear Optics, France (1990). Invited

M. G. Kuzyk, "Progress in Organic Third-Order Nonlinear-Optical Materials,” SPIE Symposium on
Photochemistry and Photoelectrochemistry of Organic and Inorganic Molecular Thin Films, Los Angeles
(1991). Invited

M. G. Kuzyk, U. C. Paek, and C. W. Dirk, "Doped Polymer Fibers for Nonlinear Optics," American Ceramic
Society Annual Meeting, Cincinnati, OH (1991). Invited

M. G. Kuzyk, M. P. Andrews, U. C. Paek, and C. W. Dirk, "Guest-Host Polymer Fibers and Fractal Clusters for
Nonlinear Optics," SPIE Symposium on Organic Materials for Nonlinear Optics, San Diego, CA (1991).
Invited

M. G. Kuzyk, U. C. Paek, and C. W. Dirk, "Polymer Fibers for Nonlinear Optics," Symposium on Nonlinear
Optical Processes in Organic and Polymer Systems and Photonic Devices, Philadelphia (1991). Invited.

M. G. Kuzyk, ACS Symposium on Molecular and Biomolecular Electronics, New York (1991). Invited

M. P. Andrews and M. G. Kuzyk, "Nonlinear Optical Properties of Polymer/Silver Microsphere Composites,"
Polymer Preprints 32, 105 (1991). Invited

C. W. Dirk, S. Devanathan, J. Bao, A. Tan, M. G. Kuzyk, and L.-T. Cheng, "Further Efforts in Optimizing
Nonlinear Optical Molecules,” SPIE Symposium on Organic Materials for Nonlinear Optics, San Diego, CA
(1992). Invited

M. P. Andrews, M. G. Kuzyk, and F. Ghebremichael, "Fractal Composites for Nonlinear Optics," Progress in
Nonlinear Optics: Organic and Polymeric Materials, Pullman, WA (1992). Invited



25.

26.
27.

28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.
39.
40.

41,
. M. G. Kuzyk, D. J. Welker, J. A. Tostenrude, B. K. Canfield, “Electrooptic Fiber Devices,” POF ‘98 (1998).

42

43.

44,

45.

46.

47.

48.

49.
50.
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M. G. Kuzyk, J. S. Townsend, and K. A. Zimmerman, "Single-mode Polymer Fibers for All-optical Devices,"
Symposium on Nonlinear Optics of Liquid Crystals, Polymers, and Ordered Fluids, Cuyahoga Falls, OH
(1992). Invited

M. G. Kuzyk, F. Ghebremichael, and Mark Andrews, "Nonlinear-Optical Properties of Metal Fractal Cluster-
Doped Polymers," Miyazaki Symposium, Tokyo (1992). Invited

M. G. Kuzyk, T. M. Brown, F. Ghebremichael, and M. P. Andrews, "Fractal-Metal-Cluster-Doped Polymers
for Enhanced Nonlinearity," Spring MRS Meeting, San Francisco (1993). Invited

M. G. Kuzyk, Q. Li, D. J. Welker, P. Young, S. Zhou, and C. W. Dirk, "New Device Concepts in Polymer
Optical Fibers," ACS/OSA Topical Meeting: Organic Thin Films for Photonic Applications, Toronto (1993).
Invited

M. G. Kuzyk, Q. Li, D. J. Welker, P. Young, S. Zhou, and C. W. Dirk, "All-optical and Photomechanical
Devices in Polymer Optical Fibers,” OE/LASE Symposium on "Organic Metal-organic and Polymer Materials
for Nonlinear Optical Applications, Los Angeles (1994). Invited

M. G. Kuzyk, Q. Li, D. J. Welker, P. Young, and J. Zhou, "Applying Third-Order Nonlinear Optical
Mechanisms to a New Class of Devices," International Conference on Organic Nonlinear Optics I, Val
Thorens, France (1994). Invited

M. G. Kuzyk, "Third Order Optical Processes in Organic Materials,"” QELS, Anaheim, May (1994). Invited

M. G. Kuzyk, T. M. Brown, Q. Li, C. Poga, D. J. Welker, P. Young, S. Zhou, and C. W. Dirk, "Photomechanical
Phenomena in Polymer Optical Fibers," Joint ACS/OSA Topical Meeting: Organic Thin Films for Photonic

Applications, Washington, DC (1994). Proceedings published in Polymer Preprints. Invited

33. M. G. Kuzyk, Q. Li, M. Lobel, D. J. Welker, S. Zhou, and C. W. Dirk, "All-Optical Photomechanical Devices in
Polymer Fibers,” 4th IKETANI International Conference on Optically Nonlinear Organic Materials and

Applications, p. 153, Hawaii (1994). Invited

M. G. Kuzyk and D. J. Welker, "Mesoscopic Photomechanical Units and Ultrasmart Materials," SPIE Meeting on

Smart Structures and Materials, San Diego, SPIE Proc. 2441 (1995). Invited

M. G. Kuzyk, “The Physics of Novel All-Optical Devices,” AAPT Summer Meeting, Spokane (1995).

D. J. Welker and M. G. Kuzyk, “All-optical Devices in Polymer Optical Fiber,” ICONO’3 Proc. 70 (1995).
Invited

M. G. Kuzyk, S. Vigil, S. Zhou, D. J. Welker, “Ultrafast Multistability in Miniature Photomechanical Vibration
Suppressors,” SPIE Proc. 2716 (1996). Invited

D. J. Welker and M. G. Kuzyk, “Smart Mesoscopic Photomechanical Positioner/Actuator, Sensor, and All-
Optical Logic Unit,” SPIE Proc. 2716 (1996). Invited

D. J. Welker and M. G. Kuzyk, “All-optical MPUs as Components of the Car of the Future,” Proc. Int.
Congress on Transportation Electronics, Convergence’96 493 (1996). Invited

M. G. Kuzyk, B. K. Canfield, D. W. Garvey, J. A. Tostenrude, S. R. Vigil, J. E. Young, Z. Zhou, and C. W.
Dirk, “Polymer Fibers as optical Device Components,” page 422 in Sol-Gel and Photonic Devices, M. P.
Andrews and S. I. Najafi, eds., SPIE CR 68 (1997). Invited

M. G. Kuzyk, “Linear and Nonlinear Polymer Optical Fiber Devices,” POF ‘97 Kauai (1997). Invited

Invited

M. G. Kuzyk, D. J. Welker, J. A. Tostenrude, B. K. Canfield, “All-optical & Electrooptical Fiber,” ICONO’4
(1998). Invited

M. G. Kuzyk, "The Physics and Applications of Polymer Optical Fiber," PNACP meeting, Spokane (1999).
Invited

D. W. Garvey and M. G. Kuzyk, Nonlinear Optics at Polymer Optic Fibers," SPIE Proc 3796 (1999) in press.
Invited

D.J. Welker, D.W. Garvey, C.D. Breckon, B. Canfield, and M.G. Kuzyk, “Single-mode Nonlinear Electrooptic
Polymer Optical Fiber,” POF World ’99, 23 (1999). Invited

D.J. Welker, D.W. Garvey, C.D. Breckon, and M.G. Kuzyk, “Advances in Electrooptic Fiber Devices,” ACS
OSA Thin Films Meeting, Santa Clara (1999). Invited
M. G. Kuzyk, “Photomechnical Fibers,” Washington Technology Center Symposium on MEMS, Seattle (1999).
Invited

M.G. Kuzyk, “Quantum Limits on Nonlinear Susceptibilities,” ICONO’5, Switzerland (2000). Invited

M.G. Kuzyk, “Physical Limits on Nonlinear Susceptibilities,” Proc. SPIE 4106, San Diego (2000). Invited



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
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M.G. Kuzyk, “Quantum Limits of Nonlinear Susceptibilities, and Beyond,” 14™ Annual IEEE Lasers and
Electro-Optics Society 2001 Annual Meeting, San Diego, CA (2001). Invited

M.G. Kuzyk and B. F. Howell, “Studies of Amplified Spontaneous Emission in Dye-Doped Polymer Fibers at
650nm,” ICONQ’6, Tucson, AZ (2001). Invited

M.G. Kuzyk , “Nonlinear Optics of Dye-Doped Polymers,” 25" Asilomar Conference on Polymers, (2002).
Invited

M.G. Kuzyk, “An Overview of Dye-Doped Polymer Optical Fibers: Fabrication, Characterization and
Applications,” Polymer Optical Fiber 2003, Seattle (2003) Invited.

M.G. Kuzyk, “Fundamental Limits of the Two-Photon Absorption Cross-Section,” The Third International
Symposium on Optical Power Limiting, Sedona (2003) Invited.

M.G. Kuzyk, “The Sky's NOT the Limit - What Sum Rules Teach us about Nonlinear-Optical Susceptibilities,”
ICONO’7 and ICOPE, Sorak, Korea (2003) Invited.

M. G. Kuzyk and P. R. Hoffman, “Low-Cost Fiber-Optic Temperature Sensors,” EPRI’s First Annual Increased
Power Flow (IPF) Conference and Task Force meeting, Boston (2003) Invited.

Mark G. Kuzyk, “Understanding the Quantum Gap Between Measured Nonlinear Susceptibilities and Theory,”
7th Mediterranean Topical Meeting on “Novel Optical Materials and Application” Cetraro, Italy on May 29 —
June 4th, (2005) Invited.

Mark G. Kuzyk, “The Quantum Gap,” International Conference on Organic Photonics and Electronics 2005 and
8™ International Conference on Organic Nonlinear Optics, Matsushima, Japan (2005) Invited.

Mark G. Kuzyk, “Nonlinear-Optical and Photomechanical Properties of Polymer Fibers,” ICCOPMA, Darwin,
Australia (2006) Invited.

Mark G. Kuzyk, Juefei Zhou, and David S. Watkins, “Using Fundamental Quantum Principles to Design Better
Nonlinear-Optical Molecules,” ACS/OSA joint meeting on Optical Thin Films. Published in Polymer Preprints
XX, XXX (2006). Invited

Juefei Zhou, Javier Pérez-Moreno, Koen Clays, David S. Watkins, Yuxia Zhao, Mark C. Kuzyk, Mark G.
Kuzyk “Using numerical optimization techniques to design molecules with record intrinsic hyperpolarizability,”
8th Mediterranean Topical Meeting on “Novel Optical Materials and Application” Cetraro, Italy on June 3rd —
June 10th, (2007) Invited.

Koen J. Clays, Javier Perez-Moreno, Mark G. Kuzyk, Yuxia Zhao, “Record high intrinsic hyperpolarizabilities
for polymeric electro-optic modulators,” SPIE Proc. 6713 (2007). Invited

Mark G. Kuzyk, Edward W. Taylor, Natnael B. Embaye, Ye Zhu, Juefei Zhou, “Hardening of polymer optical
materials with laser cycling and gamma-rays,” SPIE Proc. 6713 (2007). Invited

Javier Perez-Moreno, Yuxia Zhao, mark G. Kuzyk, Koen Clays, “High "intrinsic" first hyperpolarizability by
modulating the conjugation path between donor and acceptor,” LEOS Summer Topical Meetings on Organic
Nonlinear Optics, July 23-35, Portland (2007). Invited

Mark G. Kuzyk, Juefei Zhou, Javier Pérez-Moreno, Shiva K. Ramini, Sheng-Ting Hung, and Koen Clays,
“Using Hyper-Rayleigh Scattering and the Dipole-Free Sum-Over States Expression to Predict Two-Photon
Absorption Spectra of AF455,” SPIE (2008). Invited

Mark G. Kuzyk, Juefei Zhou, Javier Pérez-Moreno, Shiva K. Ramini, Sheng-Ting Hung, and Koen Clays,
“Using the Dipole-Free Sum-Over States Expression to Predict Two-Photon Absorption Spectra from Hyper-
Rayleigh Scattering,” ICONO’10, Santa Fe (2008). Invited

Mark G. Kuzyk, Nathan J. Dawson, Jeremy Neal, Paul Luchette, and Peter Palffy-Muhoray, “Transmitting
Mechanical Forces on a Beam of Light,” ICCOPMA (2008) - Edmonton Invited

Mark G. Kuzyk, Nathan J. Dawson, Jeremy Neal, Paul Luchette, and Peter Palffy-Muhoray, “A Hierarchical
Approach to Making a New Class of Ultra-Smart Morphing Materials,” New Molecular Materials for Advanced
Optical Applications in a Changing World, May 18 & 19, 2009, Brussels, Belgium (2009). Invited

Mark G. Kuzyk, Shiva K. Ramini, Urszula Szafruga, Rosanne Garcia, Benjamin Anderson, and Logan
DesAutels, “The Physics of Self-Healing After Photodegradation in a Dye-Doped Polymer,” SPIE, San Diego
(2009). Invited

Mark G. Kuzyk, Nathan J. Dawson, Jeremy Neal, Paul Luchette, and Peter Palffy-Muhoray, “Using liquid
crystal elastomers to transmit and receive a force on a beam of light,” 9th Mediterranean Topical Meeting on
“Novel Optical Materials and Application” Cetraro, Italy on June 7rd — June 14th, (2009) Invited.

Mark G. Kuzyk and David S. Watkins, “Optimizing the nonlinear response of a molecule using externals fields
and symmetry,” SPIE, San Diego (2009). — invited.
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73. Mark G. Kuzyk, Nathan J. Dawsonl, Jeremy Neal, Paul Luchette, and Peter Palffy-Muhoray, “Nonlinear-
optical and photo-mechanical phenomena in dye-doped polymer fibers as the basis for making ultrasmart
materials,” POF 2009, Sydney Australia (2009). — invited.

74. Mark G. Kuzyk, Juefei Zhou, Javier Pérez-Moreno, Shiva K. Ramini, Sheng-Ting Hung, and Koen Clays,
“Theoretical and Experimental Studies of the Nonlinear-Optical Properties of Octupolar Molecules of Dg,
Symmetry,” ICONQO’11, Beijing, China (2009). — invited.

Contributed Professional Papers Presented/ PROCEEDINGS

1. K. Desai, J. E. Sohn, M. G. Kuzyk, and A. F. Garito, "X-ray Photopolymerization of 1,6-BIS(Cinnamoyl)-2,4-
Hexadiyne," Conf. Proc. on Thermal Analysis, Williamsburg (1983).

2. K. D. Singer, J. E. Sohn, M. G. Kuzyk, and S. J. Lalama, "Polymers for Integrated Optics,” 2nd SPSJ
International Pol. Conf., Tokyo (1986).

3. K. D. Singer, M. G. Kuzyk, and J. E. Sohn, "Nonlinear Optics of Orientationally Ordered Materials,"
International Quantum Electronics Conference, Baltimore (1987).

4. M. G. Kuzyk, K. D. Singer, and J. E. Sohn, "Electrooptic Effect in Doped Poled Polymer Films," Conference
on Lasers and Electrooptics, Baltimore (1987).

5. J. E. Sohn, K. D. Singer, M. G. Kuzyk, H. E. Katz, and C. W. Dirk, "Orientationally Ordered Polymer Films for
Nonlinear Optics," European Polymer Federation Meeting, Paris (1987).

6. R.D.Small, J. E. Sohn, K. D. Singer, and M. G. Kuzyk, "Organic Materials for NLO," OSA Topical Meeting
on Photonic Switching, Lake Tahoe (1987).

7. J. D. LeGrange, L. A. King, M. G. Kuzyk, K. D. Singer, and H. E. Katz, "Second Harmonic Studies of
Structural Order in Langmuir-Blodgett Monolayers," Materials Research Society, Boston (1987).

8. C. W. Dirk and M. G. Kuzyk, "Calculation of Second and Third-Order Optical Nonlinearities of Organic
Molecules,” SPIE, San Diego (1988).

9.  W. R. Holland, M. G. Kuzyk, K. D. Singer, and J. E. Sohn, "Nonlinear Optical Polymer Films," Fourteenth
European Conference on Optical Communication, Pub. No. 292, p. 300, Brighton, England (1988).

10. H. E. Katz, M. L. Schilling, R. B. Comizzoli, K. D. Singer, J. E. Sohn, M. G. Kuzyk, W. R. Holland,
"Nonlinear Optical Properties of Organic Polymers,” Specialty Polymer, Queens' College, Cambridge
University (1988).

11. M. G. Kuzyk, K. D. Singer, H. E. Zahn, and L. A. King, "Controlling the Second Order Nonlinear Optical
Tensor Properties of Poled Films with Stress," Optical Society of America, Proceedings on Nonlinear Optical
Properties of Materials, Troy, NY (1988).

12. J. E. Sohn, K. D. Singer, M. G. Kuzyk, W. R. Holland, H. E. Katz, C. W. Dirk, M. L. Shilling, and R. B.
Comizzoli, "Orientationally Ordered Nonlinear Optical Polymer Films,” NATO Advanced Workshop on
"Nonlinear Optical Effects in Organic Polymers," France (1988).

13. C. W. Dirk and M. G. Kuzyk, "Calculation of Nonlinear Optical Susceptibilities: The Missing States
Analysis," Gordon Conference on Electron Donor Acceptor Interactions, New Hampshire (1988).

14. M. G. Kuzyk, R. C. Moore, and L. A. King, "Second Harmonic Generation Measurements of the Elastic
Constant of Dye-Doped PMMA," 60th Annual Meeting of the society of Rheology, Gainesville, FL (1989).

15. M. G. Kuzyk, R. C. Moore, and L. A. King, "Electric Field-Induced Second Harmonic Generation as a Probe of
Molecular Reorientational Mechanisms in Nonlinear Optics," Conference on Quantum Electronics and Laser
Science, Baltimore (1989).

16. M. G. Kuzyk and C. W. Dirk, "Quadratic Electrooptic Modulation: A Quick and Simple Method of Measuring
Electronic Third-Order Susceptibilities," Conference on Quantum Electronics and Laser Science, Baltimore
(1989).

17. C. W. Dirk and M. G. Kuzyk, "Third-Order Nonlinear Optical Molecules: The Two-Level Model," SPIE Proc.
1147, 18 (1989).

18. M. G. Kuzyk, C. W. Dirk, J. E. Sohn, and R. C. Moore, "Quadratic Electrooptic Modulation of Dye-Doped
Polymers: Measurement of Third-Order Electronic Nonlinear Optical Susceptibilities,” SPIE Proc. 1147, 198
(1989).

19. M. G. Kuzyk, R. C. Moore, and L. A. King, "A Nonlinear Optical Determination of the Microscopic Elasticity
of a Glassy Polymer," APS March Meeting (1990).

20. K. D. Singer, M. G. Kuzyk, L. A. King, and H. E. Zahn, "A Nonlinear Determination of Microscopic
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Scientific Research; Journal of Polymer Science; National Research Council, Commission on Physical Sciences,
Mathematics and Resources; Petroleum Research Fund; National Science Foundation; Army Research Office;
Marcel Dekker; Solid State Communications; Photonics Technology Letters; Journal of Lightwave Technology;
Hong Kong Science Foundation; Optics Communications, Institute of Physics, Research Corporation, Freeman
Publishers.

Panel

NSF Panel (SBIR, 9/30/92, Washington, D.C.)

NSF Panel (SBIR, 9/29/93, Washington, D.C.)

NSF Panel (Engineering Research Centers, 6/12 - 6/13, 1997, Arlington, VA)
NSF Panel (Foundations Program, 6/5-6/6, 1998, Arlington, VA)

NSF Panel (MRI Equipment, 6/5-6/6, 1999, Arlington, VA)

NSF Panel (EECS Directorate, 6/5-6/6, 2000, Arlington, VA)

WTC Panel on Photonics (11/14/00, Seattle)

NSF Panel(EECS Directorate, 6/12-6/13, 2004, Arlington, VA)

Other

External Honors Examiner, Swarthmore College, Swarthmore, PA (1990).

External Examiner, Wong Siu Wing, M.S. Thesis, The Chinese University of Hong Kong (1996).
Consultant: Hoechst-Celanese Corporation, 1991-93.
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Consultant: SEL Laboratories, 1999-

Consultant: EPRI Inc., 1999-

Hosted AT&T Bell Labs Representative for Women and Minority Program (1991).
Hosted AT&T Bell Labs Representative for Women and Minority Program (1992).

Teaching Experience

Classes taught: Calculus and Non-calculus based Introductory Physics sequence; Modern Physics; Thermodynamics;
Junior E&M | and I1; Optoelectronics Labs | and I1; Nonlinear Optics; Graduate Quantum Mechanics | and |1

Graduate Students Mentored

Graduated 21 Masters Students and 13 PhDs.
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Continuous Funding History

About $4 Million at WSU. Agencies include: AFOSR, Allied Signal, ARO, Boston Optical Fiber, EPRI, Hoechst-
Celanese, NSF, Petroleum Research Fund, Wright Patterson Air Force Labs, Spectralux and WTC.



