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EDUCATION 

PhD  Electrical Engineering, University of California, Berkeley   1987 

MS  Electrical Engineering, University of California, Berkeley   1984 

BS  Electrical and Computer Engineering, University of California, Davis  1982 

RESEARCH INTERESTS 

 Nanostructured Materials Synthesis and Nano-Optoelectronic Devices 
 Vertical Cavity Surface Emitting Lasers and Optoelectronic Devices 
 Optoelectronic Micro-Electro-Mechanical Systems (O-MEMS) 
 Molecular Beam Epitaxial and Metal-Organic Vapor Deposition Growth and Fabrication Techniques 
 Biosensing and Biophotonics 

PROFESSIONAL EXPERIENCES 

University of California, Berkeley, CA 

2006 - Present John R. Whinnery Chair Professor 

1996 - Present Professor 
 Electrical Engineering and Computer Sciences Department  

 Directly supervised and graduated 20 PhD students, 4 MS students and 14 post-
doctoral researchers 

 Nanoscale Science and Engineering Graduate Group  

2006 - Present Chair 

2003 – 2006 Executive Committee Member 

 Co-founded the NSE Graduate Group in 2003 and served as an Executive Committee 
member from 2003-6 and Chair since 2006. The DE-NSE offers newly developed 
interdisciplinary graduate courses and innovative educational programs for graduate 
students.  It has more than 60 Ph.D. students and 50 faculty members participating 
from 11 departments/programs in three colleges (Engineering, Chemistry and Physical 
Sciences).  

 NSF-funded Interdisciplinary Graduate Education Research Traineeship Program 
(IGERT) on Nanoscale Science and Engineering  

2006 - Present  Director and Principal Investigator 

2003 – 2006 Co-PI and Executive Committee Member 

 This program awards 22 fellowships to graduate students from 11 departments at 
Berkeley.  The mission is to develop multidisciplinary program that will prepare 
students to apply advances in nanoscale science and engineering towards system and 
applications, by integrating various complementary activities, encouraging 
collaboration among students from different backgrounds, and providing core/breath 
courses as a common platform.   
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2004 - 2009 Faculty Director, DARPA-funded University Photonic Center - Center for 
Optoelectronic Nanostructured Semiconductor Technology (CONSRT).   

 CONSRT consists of 10 center professors from 5 universities with expertise ranging 
from materials, physics, chemistry, and devices. CONSRT's vision is to advance 
nanostructured optoelectronic materials and devices to enable breakthrough 
functionalities in sensing, imaging, processing and communication microsystems with 
greatly reduced power, size, and weight.   

Bandwidth9 Inc., Fremont CA 

2000 - 2002 Chief Technology Officer and Director of the Board 

1998 - 2000 Co-Founder, Chairman, President and CEO (on leave from UC Berkeley) 
 Bandwidth9 Inc., Fremont CA 

Founded the company; As CEO of the company, raised venture capital and built 
fabrication and packaging facility (50,000 sq. ft.), managed 54 employees, developed 
first long wavelength VCSEL and tunable VCSEL technology, and developed patent 
portfolio and negotiated license agreements. 

Stanford University, Stanford, CA  

1995 - 1996 Associate Professor 
 Electrical Engineering Department 

1992 - 1995 Assistant Professor 
 Electrical Engineering Department 

Bellcore, Red Bank, NJ 

1987 - 1992  Member of Technical Staff 
 Applied Research Division 

SDL, Inc., San Jose, CA 

1985 - 1987 Research Engineer  

AWARDS AND HONORS 

IEEE David Sarnoff Award 2011 

Citation: For pioneering contributions to vertical cavity surface emitting laser (VCSEL) arrays 
and tunable VCSELs 

Chang Jiang Scholar Endowed Chair Award from the Peoples Republic of China, Ministry of Education 
2009 

Humboldt Research Award, Alexander von Humboldt Stiftung Foundation 2009 

Guggenheim Memorial Foundation Fellowship, 2009 

Microoptics Award, Microoptics Conference (MOC), The Japan Society of Applied Physics 2009 

Citation: for distinguished works and contributions to develop and to promote microoptics 
technologies 

National Security Science and Engineering Faculty Fellowship, 2008 

Nick Holonyak Jr. Award, Optical Society of America, 2007.   

Citation: for significant contributions to vertical cavity surface emitting laser arrays, injection 
locking and slow light 

Gilbreth Lecturer, National Academy of Engineering, 2005 

Citation: in recognition of outstanding contributions to the field of optical communications  

Honorary Member, A. F. Ioffe Institute, St. Petersburg, Russia, 2005 

William Streifer Scientific Achievement Award, IEEE Lasers and Electro-Optics Society, 2003.   
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Citation: for pioneering contributions to vertical cavity surface emitting lasers and VCSEL arrays 
for wavelength-division-multiplexing applications 

Miller Professor, Miller Institute for Basic Research in Science, 2003-2004 

Curtis W. McGraw Research Award, the American Society of Engineering Education, 2000.  

Fellow of Institution of Electrical Engineers (IEE), 2003. 

Fellow of IEEE, 1998.   

Citation: For contributions to electro-optics in the area of monolithic semiconductor laser arrays. 

Fellow of Optical Society of America, 1997.   

Citation: For the design and analysis of vertical cavity surface emitting laser arrays and the 
invention of 2D wavelength-controlled optoelectronic devices. 

Presidential Faculty Fellow, White House, 1994-7. 

Packard Fellow, David and Lucile Packard Foundation, 1992-7.   

Distinguished Lecturer Award of IEEE Lasers and Electro-Optics Society, 1994-5.   

Citation Lecture: Vertical Cavity Laser Arrays  

Alfred P. Sloan Research Fellow, Alfred P. Sloan Foundation, 1994-5. 

Reid and Polly Anderson Faculty Chair, Stanford University, 1993-5. 

National Young Investigator Award, National Science Foundation 1992-4. 

Young Alumnus of the Year, University of California at Davis, 1993. 

Outstanding Young Electrical Engineer Award Winner, Eta Kappa Nu Honor Electrical Engineer Society, 
1992.   

Citation: by virtue of her notable contributions to electro-optics in the area of monolithic 
semiconductor laser arrays and leadership in professional societies. 

Best Paper Award, The First Soviet-American Joint Workshop on the Physics of Semiconductor Lasers, 
Leningrad, USSR, May 1991.   

Paper Title: Monolithic multiple wavelength tunable vertical cavity surface emitting laser array. 

Bellcore Interim Award, Bellcore, 1990-91. 

D. J. Sakrison Prize for the Best PhD Dissertation from U.C. Berkeley, 1989.   

Thesis Title: High power performance and modulation of semiconductor lasers 

Quantum Fellowship from the American Electronics Association, 1984-87. 

California Fellowship in Microelectronics and Computer Sciences, 1982-84. 

First Place in the PhD Preliminary Examination, EECS Dept., U.C. Berkeley, 1983. 

Graduate with Highest Honor from University of California, Davis, 1982. 

Departmental Citation, Dept. EECS, U.C. Davis, 1982. 

Second Prize in IEEE Central Area Student Paper Contest, 1982. 

President's Undergraduate Fellowship, UC Davis, 1981. 

PRINCIPAL PROFESSIONAL SOCIETY OFFICES AND BOARD MEMBERSHIP 

National Research Council Board on Assessment of NIST Programs, 2001 - 2006 
Chair, National Research Council Panel for Electronics and Electrical Engineering, 2003 – 2006 
Member of DOD Basic Research TARA Review Committee, 2000 
US Air Force Scientific Advisory Board, 1997-1999. 
Director At Large, Optical Society of America, 1998-2000. 
Board of Governor, IEEE Lasers and Electro-Optics Society, 1993-6. 
NSF Committee of Visitors for Electrical and Communications Systems Division, 1996. 
NSF Panel on Investigation of Methods to Increase Representation of Women as Recipients of NSF 

Grants in Lightwave Technology, 1992 

PROFESSIONAL SOCIETY MEMBERSHIPS 
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Fellow, Institute of Electrical and Electronics Engineers (IEEE) 
Fellow, Optical Society of America (OSA) 
Fellow, The Institution of Electrical Engineers (IEE) 
Member, American Physical Society (APS) 

PUBLICATIONS  AND PATENTS   

Co-authored 180+ referred papers, 230+ referred conference papers, 190+ invited talks (of which 11 are 
plenary talks), 7 book chapters, 34 awarded US patents and 7 pending patent applications, and edited one 
book.   

CONSULTING EXPERIENCE WITH INDUSTRY 

QUINN EMANUEL URQUHART OLIVER & HEDGES LLP, 2009-present 
Howrey LLP, 2007-8 
Siemens Technology-to-Business Center, 2005 
Chief Technology Officer and Director of the Board, Bandwidth9 Inc. 2000 – 2002  
Technical Advisor, Luxnet Corp. 2000 – 2002 
Technical Advisor, VueMetrics Corp. 2002 – 2004 
Consultant for Baker & McKenzie 
Founder, Chairman and CEO of Bandwidth9 Inc. 1998 – 2000  
Fuji-Xerox Corp. 
Coherent Inc. 
Optical Coating Laboratories Inc. 
Pacific Scientific (7/‟97-6/‟98) 

PROFESSIONAL SOCIETY ACTIVITIES 

Editor of Journals 
Editor-in-Chief, IEEE Journal of Lightwave Technologies, 2007-2012. 
Associate Editor, IEEE Journal of Lightwave Technologies, 2005-2006. 
Guest Editor, IEEE Journal of Selected Topics in Quantum Electronics on Semiconductor Lasers, 

August 1999 
LEOS Editor, IEEE Circuits and Devices Magazine 1994-6. 
Associate Editor, IEEE Circuits and Devices Magazine, 1991-1993. 

Conference Chair 
Founding Co-Chair, International Nano-Optoelectronics Workshop, Beijing and Lanzhou, China, 

July 29-August 11, 2007; Toyko, Japan, August 2-14, 2008; Stockholm and Berlin, 
August 2-15, 2009; Beijing, Changchun, China, August 1-15, 2010. 

Founding General Co-Chair, OSA Topical Meeting of Slow and Fast Light, 2006-7. 
General Co-Chair, Frontiers in Optics (FiO), OSA 2007. 
General Co-Chair, Asia-Pacific Optical Communications (APOC), 2005. 
Technical General Co-Chair, Asia-Pacific Optical Communications (APOC), 2004. 
Conference Chair, Materials and Devices for Optical and Wireless Communications Conference, 

Asia-Pacific Optical and Wireless Communications (APOC), 2002, 2003. 
General Co-Chair, Conference on Lasers and Electro-Optics (CLEO) 1999 
 CLEO is the largest international conference on lasers and electro-optics with more than 

1000 invited & contributed papers and 10,000 attendees. 
Program Co-Chair, Conference on Lasers and Electro-Optics (CLEO) 1997 
Conference Chair, IEEE LEOS Summer Topical Meeting on Vertical Cavity Surface Emitting 

Lasers, 1997. 
Conference Chair, Conference on High Speed Optoelectronics Devices and Systems, 1996. 
Chair, the 12th IEEE LEOS Semiconductor Lasers Workshop, 1995; Session Chair of the 8th 

Semiconductor Laser Workshop, 1991. 
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Steering Committee 

Asia Communications and Photonics Conference and Exhibition (ACP), 2009-2010 
Asia-Pacific Optical Communications (APOC), 2007-8. 
Chair, Asia-Pacific Optical Communications (APOC), 2006-7. 
Conference of Lasers and Electro-Optics (CLEO), 2000-2002 
OSA Liaison of the Topical Meeting on Smart Pixels, 1995-7. 
OSA Liaison of the Topical Meeting on Quantum Optoelectronics, 1997. 

 
Organizing and Award Committee 

Member, OSA Holonyak Award Committee 2009 
Member, IEEE William Streifer Scientific Award Committee 2007-9 
Member, OSA Adolph Lomb Medal 2007 
Young Scientist Award, Conference on Nanostructures: Physics and Technology, 2002, 2004 
Member, IEEE LEOS Fellows Committee, 1997. 
Organizing Committee, National Academy of Engineering's First Annual Symposium on 

Frontiers of Engineering, Irvine CA, Sept. 1995. 
Chair, OSA Beller Award Committee, 1997; Member, 1995-6. 
Committee Member, LEOS Quantum Electronics Award Committee, 1994. 
Chair, Optoelectronics Technical Group, OSA Technical Council, 1994-5; Vice Chair 92-4. 
Member, LEOS Technical Committee on Semiconductor Lasers 1994-1997 
Member, National Academy of Sciences' Delegation for US/USSR Interacademy Workshop on 

Physics of Semiconductor Lasers, 1991. 
 

Program Committee 
Nanophotonics, The IEEE/LEOS Winter Topical Meeting Series, 2009 
Physics of Nanostructures: Physics and Technology, 2004-7 
European Conference on Optical Communications, 2004-5 
IEEE LEOS Annual Meeting, 2004-5 
International Conference on Photonics Research Materials, 2003 
Committee Member, Electronics Materials Committee 1997-2002 
IEEE LEOS Summer Topical Meeting on Vertical Cavity Surface Emitting Lasers, 2002 
Asia-Pacific Optical and Wireless Communications (APOC), 2001 
Optical Fiber Communications Conference, 1997-9. 
IEEE LEOS Annual Meeting, 1997-8 
International Semiconductor Laser Conference, 1994-6. 
International Electronic Devices Meeting, 1994, 1998. 
Topical Meeting on Semiconductor Lasers and Applications, 1995. 
Quantum Optoelectronics Meeting, 1995. 
Topical Meeting on Smart Pixels, 1994. 
Conference on Lasers and Electro-Optics CLEO, 1992-3. 
Integrated Photonics Research Conference, 1992-95. 
Topical Meeting on Smart Light Modulators and Applications, 1993. 

ACADEMIC COMMITTEE ACTIVITIES 

UC Berkeley Chair of Executive Committee, Nanoscale Science and Engineering Graduate Group, 
2006-present (Member 2003-5) 
Principal Investigator, Nanoscale Science and Engineering Initiate, UC Berkeley 
Executive Committee, Applied Science and Technology Graduate Group, 2002-present 
Executive Committee, IGERT of Nano-Science and Engineering 2003-present 
Member, Deferred Maintenance Policy, 2006 - Present 
Conflict of Interest Committee, 2005 - Present 
Faculty Search Committee, Nanoscale Science and Engineering 2006-7 
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Faculty Search Committee, Material Science and Engineering 2003-4 
Faculty Search Committee, Mechanical Engineering 2002-3 
Faculty Search Committee, Electrical Engineering and Computer Sciences, 1999-04 
Non-Ionizing Radiation Safety Committee 1998 - Present 
Electronic Research Laboratories Advisory Board 2001- Present 
EECS Undergraduate Advisor 2001- Present 
Regents' and Chancellor's Scholarship Committee 2001- Present 
EECS Admissions Committee, Member 2004 
AS&T Admissions Committee Chair 2004, Member 2003 
Co-Chair, EECS Faculty Retreat, 2003 
SUPERB Committee 2002-3 
EECS Intellectual Property & Conflict of Interest Committee 1999-2000 
Co-Chair of EECS Admissions Committee 1996-8 

Responsibilities include chairing EE graduate admissions meetings, supervising 
the selection process, organizing the EE accepted students visit day and rallying 
the participation of EE faculty towards student recruiting efforts.  All positively 
impacted the department‟s capability to recruit top accepted students.   

 
Stanford University  Academic Council Committee on Graduate Studies 1994-5 

School of Engineering Undergraduate Council 1994-5 
Electrical Engineering Academic Affairs Committee 1992-5 
Electrical Engineering Computer Committee 1993-5 
Laboratory Advisory Board of the Center for Integrated Studies (CIS) 1993-5 
Voluntary Freshmen Advisor, Otero Residence Hall 1992-3 

AWARDS RECEIVED BY MENTORED STUDENTS 

1. Roger Chen, Best Student Award, 2010 IEEEPhotonics Society Annual Meeting, Denvor, Co. 

2. Roger Chen, ISCS Student Award, 2010International Symposium on Compound Semiconductors 
(ISCS ‟10), Kagawa,Japan. 

3. Christopher Chase, Best Poster Award. Workshopon photonic technologies for access and 
interconnects 2010, Stanford,CA. 

4. Vadim Karagodsky,Second Place, Best Poster Award, international Nano-OptoelectronicsWorkshop 
(iNOW) 2010. 

5. Wai Son (Wilson) Ko, Second Plase, Best PosterAward, iNOW 2010. 

6. Christopher Chase, Third Place, Best PosterAward, iNOW 2010. 

7. Roger Chen, Second Place, Best Poster Award,iNOW 2010. 

8. Kar Wei (Billy) Ng, Third Place, Best PosterAward, iNOW 2010. 

9. Michael Moewe, First Place, Best Poster Award,iNOW 2009. 

10. Roger Chen, Second Place, Best Poster Award,iNOW 2009. 

11. Christopher Chase, Third Place, Best PosterAward, iNOW 2009. 

12. Wai Son (Wilson) Ko, Honorable Mention, Best Poster Award, iNOW 2009. 

13. Roger Chen, National Defense Science and Engineering Fellowship (NDSEG), 2009 

14. Devang Parekh, Infinera Best Student Paper Award Finalist, Optical Fiber Communication 
Conference and Exposition (OFC „09), San Diego. 

15. Forrest Sedgwich, 2009 Leon Chua Award, EECS, University of California, Berkeley.   

16. Bala Pesala, Demetri Angelakos Award, EECS, University of California, Berkeley 2009 

17. Weijian Yang, Maxine Pao Memorial Fellowship, UC Berkeley, 2009. 

18. Linus C. Chuang, Outstanding Graduate Student Instructor Award, UC Berkeley, 2009.  

19. Xiaoxue Zhao, 2007 Leon Chua Award, 2007.  EECS, University of California, Berkeley.   
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20. Xiaoxue Zhao, 2008 B.U. Chen Memorial Scholarship, Photonic Society of Chinese Americans. 

21. M. Huang, Best Student Paper, 65th Annual Device Research Conference, 2007 

22. Christopher Chase, Second Place, Student Poster Award, international Nano-Optoelectronics 
Workshop (iNOW) 2008. 

23. Roger Chen, Second Place, Student Poster Award, iNOW 2008. 

24. Michael Moewe, Honorable Mention, Student Poster Award, iNOW 2008. 

25. Ye Zhou, Best Student Paper, Optical Society of America Frontiers in Optics Conference, 2007 

26. Linus C. Chuang, First Place, Student Poster Award, iNOW 2007. 

27. Bala Pesala, Best Paper of Topical Meeting, OSA Slow and Fast Light Topical Meeting, 2007.   

28. Mike Huang, B.U. Chen Memorial Scholarship, 2007 

29. P. C. Ku, Ross Tucker Award, AIME Electronic Materials Awards, 2004 

30. Lukas Chrostowski, Demetri Angelakos Award, EECS, University of California, Berkeley 2004 

31. Chih-Hao Chang, B.U. Chen Memorial Scholarship, 2003 

32. J.A. Hudgings, Best Student Paper Award, OSA Annual Meeting, 1998.   

33. Yongan Wu, B.U. Chen Memorial Scholarship, 1996. 

34. Keith Toh, undergraduate research assistant, received Dean's Award for Academic Achievement for 
extraordinary intellectual accomplishments, Stanford University, 1995.   

MAJOR RESEARCH ACCOMPLISHMENTS 

Vertical Cavity surface emitting lasers (VCSEL) and arrays  

Semiconductor diode lasers are widely used for a variety of applications, e.g., telecommunication, 
display, solid-state lighting, sensing, surveillance, printing, and imaging. It is desirable to have devices 
with light emission normal to the wafer surface so that light can be more efficiently extracted with simple, 
conventional optics. Vertical cavity surface emitting lasers (VCSELs) are a type of semiconductor laser 
diode with the emission beam perpendicular to the top surface. The laser resonator consists of two 
distributed Bragg reflector (DBR) mirrors parallel to the wafer surface for optical feedback, and in-
between the two mirrors, an active gain region for the laser light generation.  

Prof. Chang-Hasnain co-authored the first planar VCSEL structure using proton implantation, which 
facilitates high performance array fabrication and Gbps modulation. This design became an industry 
standard for VCSEL fabrication [1].  She published the first comprehensive theoretical and experimental 
studies on modal behavior and other properties of VCSELs [2].  In addition, she and co-authors proposed 
and published the first Gbps MM-VCSEL transmission using multi-mode (MM) optical fiber [3], which 
became the dominant commercialized Ethernet transmitter today.  She was first to demonstrate VCSEL 
arrays as parallel links to increase bandwidth [4] and a widely tunable VCSEL [5], based on a novel 
MEMS structure, with applications in bio-sensors and a patent licensed to SRU Biosystems to 
commercialize. Her work on injection-locked VCSEL for optical-fiber microwave transmission is being 
commercialized for 60 GHz radio-over-fiber applications [6]. 

Recently, she invented an entirely new high contrast subwavelength grating (HCG), with which tunable 
VCSEL can be fabrication with much higher tuning speed [7].  Her group also demonstrated the first 
planarized 1.55 um HCG-VCSEL [8].  This structure will create major impact to optoelectronics and 
micro-optics. 

[1] "Dynamic Polarization, and Transverse Mode Characteristics of VCSELs," J. Quantum Electron., 27, 
1402 (1991) 

[2] "Vertical Cavity Surface Emitting InGaAs/GaAs Laser with Planar Lateral Definition", Appl. Phys. 
Lett., 56, 24, p. 2384, 1990 

[3] "Use of a multi-wavelength surface-emitting laser array in a 4-channel wavelength-division-
multiplexed system experiment", Photon. Tech. Lett., 3, 3, p. 268, 1991 
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[4] "Multiple Wavelength Tunable Surface Emitting Laser Arrays," J. Quantum Electr., 27, 1368 (1991) 

[5] "Tunable VCSEL," J. Sel. Topics in Quantum Electr., 6, 978 (2000) 

[6] "Injection-Locking of VCSELs: Theory and Experiments," J. Sel. Topics in Quantum Electr., 9, 1386 
(2003) 

[7] “Novel surface emitting using a high-index-contrast subwavelength grating,” Nature Photonics, Vol. 
1, pp. 119-123, February 2007 

[8] "1550 nm high contrast grating VCSEL," Optics Express, Vol. 18, No. 15, pp. 15461-15466, July 
2010. 

Multi-Wavelength: Prof. Chang-Hasnain‟s group proposed a novel design of VCSEL which led to an 
array of single-wavelength lasers with uniformly-spaced, distinct wavelengths (1990).  Such laser arrays 
can be effective in increasing the aggregate bandwidth for optical links.  They pointed out that VCSEL 
has the property that allows its wavelength to be varied by design, and thus presenting a unique 
opportunity to make a multi-wavelength laser array. They demonstrated the concept with a 140-
wavelength laser array, 7 times higher than any other reported results. Using a 16-wavelength VCSEL 
array, she and her collaborators demonstrated a record 80-Gb/s aggregate data-rate system experiment 
using a monolithic array (1992).  Currently, 4-wavelength VCSEL array has been adopted as standard for 
10 and 40 Gbps Ethernet standards.  Her group recently demonstrated 1550-nm multiwavelength VCSEL 
array using HCG-VCSELs (2010). 

Tunable Wavelength: The ability to tune the frequency of an oscillator is of critical importance and is a 
fundamental building block for many systems, be they mechanical or electronic.  However, this very 
important basic function is still highly inadequate for lasers, particularly for semiconductor diode lasers.  
There have been numerous research efforts on tunable semiconductor lasers since the mid-80s.  Her group 
proposed a novel solution in 1994 by combining a VCSEL structure with a micro-electromechanical 
(MEM)-actuated mirror to obtain a wide, continuous tuning.  They demonstrated the first tunable VCSEL 
in 1995, as well as tunable filters, tunable detectors, and a wavelength meter. Her work has led to a new 
family of tunable components.  In 2003, her group proposed a novel high-contrast grating (HCG) design 
that reduces the tunable MEMS structure by 10,000 times.  They recently demonstrated tunable speed to 
20 ns while maintaining a large continuous tuning range using a single voltage control (2009).  This 
design has been followed by many groups and is being pursued commercially.  

High-Speed Modulation: Optical injection locking refers to a directly-modulated (slave) laser being 
locked in oscillation frequency (wavelength) by the optical power injected upon it from a CW (master) 
laser.  Their recent contributions include a novel optical injection-locking scheme to enhance high-speed 
performance of directly-modulated diode lasers.  Her group recently demonstrated a record high 
modulation speed >100 GHz, a factor of 14 increase from the laser‟s intrinsic speed of 7 GHz.  Working 
at 10 Gb/s, her group demonstrated 10 times increase in transmission distance through 125 km of standard 
single mode fiber using a new phenomenon of chirp reduction and reversal.  In addition to the 
experimental work, they have developed an analytical model to explain the experimental results with 
physical insights.  This body of work is comprehensive, thorough, innovative, as well as having great 
potential for making impact in the commercial market (2001-present).   

GaAs-based Nanoneedles - surprising structures enable lasers and photonics on CMOS-Si 

Silicon is the basis for electronic devices, and III-V semiconductors make the best photonic components, 
but the crystal lattice mismatch between these material types has made integrating the two a longstanding 
research problem. Prof. Chang-Hasnain‟s group has discovered a new GaAs-based nanostructure that 
overcomes this block: sharp, hexagonal pyramids of high-quality crystal that grow catalyst-free at 
CMOS-compatible temperatures directly on silicon, sapphire, and other substrates. The nanoneedles scale 
with growth time, and can be layered, doped, and selectively etched to create robust on-chip structures for 
diverse applications, including optical interconnects, microscopy, field emission, nonlinear optical signal 
generation, sensors, displays, and nanofluidics. 
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Using standard microfabrication techniques, Prof. Chang-Hasnain‟s group demonstrated two nanoneedle-
based devices directly grown on silicon wafers: GaAs avalanche photodiodes (APDs) and InGaAs/GaAs 
light emitting diodes (LEDs). Testing at room temperature reveals that nanoneedle-based APDs are more 
sensitive, pack more densely, and demand less power and cooling than existing designs.  The nanoneedle 
LEDs demonstrated luminescence resulting from electrical current, which is a critical first step towards an 
electrical injection laser.   
Prof. Chang-Hasnain‟s group also demonstrated the capability to grow heterostructure using this 
nanoneedle as a template and using InGaAs transform the needle into a flat-top nanopillar.  This 
nanopillar.  The lasers work at room temperature and over a wide and potentially versatile wavelength 
range.  The all-semiconductor composition allows for lower energy consumption than metallo-dielectric 
and plasmonic nanolaser designs. The needles' unique combination of a wide, strong base, sharp tip, and 
predictable orientation promises to enable semiconductor devices with characteristics beyond what's 
possible using conventional nanowires. Specifically, laser sources could be paired with APD 
photodetectors to create inter- and intra-chip optical interconnects that would route signal in less space 
and using less energy than printed semiconductor traces. This would revolutionize chip design, and allow 
far more of a microprocessor's power and space budget to be devoted to actual processing. 
Growth, crystallography, and optical studies have shown nanoneedles to have a unqiue, single crystal 
dislocation-free wurtzite lattice, which can be used for lasing and second harmonic generation. The high 
crystal quality of III-V nanoneedles grown on silicon is unmatched, making nanoneedles an exciting 
approach towards developing practical silicon-based optoelectronics for the future.   

Slow and Fast Light in Semiconductors 

Velocity of light is a fundamental quantity in physics and has deep implications in the understanding of 
the universe. Much of the modern internet based communications use light pulses to transmit information 
across long distances. As opposed to electrical signals, communication through light is fast and 
information can be transmitted with very little loss of energy. The ability to control the velocity of 
information (usually referred to as group velocity) opens up a whole new field of slow and fast light that 
has exciting applications.  

Prof. Chang-Hasnain‟s group has led the way to consider this phenomenon as a potential tool to engineer 
all-optical buffer memories and true-time delay lines.  They were also the first to propose (2001), 
theoretically analyze (2002) and experimentally demonstrate ultra-slow light in semiconductors (2004).  
They reported the experimental measurements of optical signal with group velocity < 200 m/sec through a 
multiple quantum well sample for the first time in semiconductors (2005).  Recently, they reported the 
broadest bandwidth (Tera Hertz) bandwidth fast light with as much as 10 pulses tunable advance or delay.  
This is by far the largest tuning at high bandwidth, all with one simple tuning contact and compact 
semiconductor devices.  

Atomically Sharp Nanostructures for Optoelectronics on Silicon 

There are intense interests in semiconductor structures with dimensions close to the de Broglie 
wavelength, because they offer unique opportunities to engineer various physical properties.  Most 
importantly, nanometer-scale templates enable monolithic integration of materials with dissimilar lattice 
constants, such as III-V optoelectronic materials with silicon.  Prof. Chang-Hasnain‟s group has been 
working on III-V compound nanowires monolithically synthesized on silicon with excellent optical 
quality.  These materials are promising for ultra low threshold lasers and high efficiency solar cells.  They 
also discovered a new type of single crystalline GaAs/AlGaAs nanoneedles with the shape of a hexagonal 
pyramid and ultra-sharp tips on Si and sapphire substrates.  These structures have tips that have only a 
few atoms in diameter, but the base can be sub-micron wide.  Core-shell GaAs/AlGaAs and 
GaAs/InGaAs/GaAs layered nanoneedles are demonstrated with bright photoluminescence.  They will 
find applications for field emission tips, AFM probe tips and atto-liter liquid delivery.  This work has 
recently received attention with scientific press coverage in Physics Today, Laser Focus and chosen as 
Highlights for CLEO 2008. 

MAJOR TEACHING ACCOMPLISHMENTS 
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Chair, Designated Emphasis (DE) of Nanoscale Science and Engineering (NSE) Graduate Group 

Prof. Chang-Hasnain co-founded the NSE Graduate Group in 2003 and served as an Executive 
Committee member from 2003-6 and Chair since 2006. The DE-NSE offers newly developed 
interdisciplinary graduate courses and innovative educational programs for graduate students.  It has more 
than 60 Ph.D. students and 50 faculty members participating from 11 departments/programs in three 
colleges (Engineering, Chemistry and Physical Sciences).  

Among the NSE new courses, Prof. Chang-Hasnain introduced NSE C203/EE 235, Nanoscale 
Fabrication, which was offered one semester per year since 2004 and has an average enrollment of 45 
students from all disciplines. This course has been well received and has the highest enrollment for EE 
graduate courses. 

DE-NSE program focuses on development of leadership skills by reaching out to high-school students 
and students from disadvantaged communities.  To this extent, she initiated a Summer High-School 
Apprenticeship Research Program (SHARP), in which high school students gained opportunity to do 
hands-on scientific investigations in research labs at UC Berkeley and the DE students designed research 
projects and served as mentors to supervise students. Since 2007, this program hosted 44 SHARP students 
working with 50 mentors from 20+ laboratories in 10 departments.  Among the 44 SHARP interns, about 
45% have been female and 15% underrepresented. This program has been extremely well received. 

International collaboration is a critical segment for the training of NSE students due to the global synergy 
and rapid advances of nanotechnology in Europe and Asia.  Under Prof. Chang-Hasnain‟s leadership, the 
NSE established several programs.  First of all, NSE has an exchange program which hosts visiting 
graduate students from abroad.  Thus far, it hosted 34 students from University of Wurzburg, Technical 
Univ. Munich, Tokyo Institute of Technology, Peking University and Tsinghua University.  Secondly, 
NSE funds UCB graduate students international internships to spend time in foreign laboratories.  Thus 
far, more than 20 UCB students spent time in Germany, Japan, China, Spain and Sweden.   

In addition, Prof. Chang-Hasnain launched a 2-week international summer school: the international Nano-
Optoelectronics Workshop (iNOW).  This series was held in Wurzburg (05), Berkeley (06), China (07), 
Japan (08), Germany (09) and China (10).  iNOW highlighted state-of-the-art nanoscale semiconductor 
processing and synthesis, new physics on the tailorable optical and electrical properties, advanced 
characterization techniques, and novel devices with new functionalities. Each year, Prof. Chang-Hasnain 
funded more 15 graduate students from UCB NSE and EECS to attend this workshop.  In total, more than 
200 doctoral students each year from institutions worldwide presented posters in four student poster 
sessions.  Students had an unique opportunity to network, learn each other‟s research, and broaden their 
understanding of research and experiences to collaborate with people from different cultural backgrounds. 

PLENARY TALKS 

1. C. J. Chang-Hasnain, “Nanoneedle Photonics on Lattice-Mismatched Substrates",  38th Symposium 
for Research Awardees, Humboldt Foundation, Bamberg, Germany, 18 - 21 March, 2010 

2. C. J. Chang-Hasnain, “Nanoneedle Growth and Devices on Lattice Mismatched Substrates”, 
International Symposium Semiconductor Heterostructures: Physics, Technology, Applications, St. 
Petersburg, Russia, 16-18 March 2010 

3. C. J. Chang-Hasnain, “Optical Injection-Locking: 30 Years and Many More”, Global COE 
International Symposium, Tokyo, Japan, March 9-10, 2010 

4. C. J. Chang-Hasnain, “High-Contrast Grating: Bringing New Light to Optoelectronics”, Microoptics 
Conference (MOC), The Japan Society of Applied Physics, October 27-30, 2009 

5. C. J. Chang-Hasnain, “Nanoneedles and Subwavelength Grating: Enabling New Optoelectronic 
Technologies”, St Petersburg Scientific Forum “Science and Society”, Information Technologies, IV 
St Petersburg Meeting of Nobel Prize Laureates, September 21-25, 2009 
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6. C. J. Chang-Hasnain, “Nanowires, Nanoneedles and Nano-MEMS: Enabling New Optoelectronic 
Technologies”, St Petersburg Scientific Forum “Science and Society”, Nanotechnologies: research 
and education, III St Petersburg Meeting of Nobel Prize Laureates, June 22-27, 2008 

7. C. J. Chang-Hasnain, “Progress and Prospects of Nano-Optoelectronic Devices for Optical 
Communications”, Optical Fiber Communications and Integrated Optics Conference (OFCIO), 

Nanking, China, Nov. 7-10, 2007 13  

8. C. J.  Chang-Hasnain, “III-V Nanowires on Si for Optical Interconnects Applications”, OSA Nano-
Photonics, Hangzhou, China, 6/18-22, 2007 

9. C. J. Chang-Hasnain, “III-V Nanowires on Si Substrates”, International Symposium on 
Nanostructures: Physics and Technology, Novosibirsk, 25-29, June 2007 

10. C. J. Chang-Hasnain, “High-Speed Performance of Directly Modulated, Injection-Locked VCSELs”, 
International Workshop on PHysics & Applications of SEmiconductor LASERS, Metz, France, 
March 29-30, 2005 

11. C. J. Chang-Hasnain, "Slowing and Stopping Light", SPIE Photonics West, Optoelectronics 
Symposium, January 2005. 

12. C. J. Chang-Hasnain, “Slow Light in Semiconductors”, Conference on Nanostructures: Physics and 
Technology, St. Petersburg, Russia, June 21-25, 2004 

13. C. J. Chang-Hasnain, “Progress in Tunable VCSELs for WDM Applications”, International 
Semiconductor Lasers Conference, Garmisch, Germany, September 30, 2002 
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1. Connie J. Chang-Hasnain, Ye Zhou, Michael C. Y. Huang, and Christopher Chase.  “High-Contrast 
Grating VCSELs”, Journal of Selected Topics in Quantum Electronics, Vol. 15, No. 3, pp. 869-878, 
June 2009. 

2. Bala Pesala, Forrest Sedgwick, Alexander Uskov, and Connie Chang-Hasnain, “Ultrahigh-bandwidth 
electrically tunable fast and slow light in semiconductor optical amplifiers”, JOSA B, Vol. 25, Issue 
12, pp. C46-C54 (2008) 

3. P.C. Ku, C. J. Chang-Hasnain and S.L. Chuang, “Slow light in semiconductor heterostructures”, J. 
Phys. D, January 2007. 

4. C. J. Chang-Hasnain and S.L. Chuang, “Slow and Fast Light in Semiconductor Quantum-well and 
Quantum-dot Devices”, IEEE Journal of Lightwave Communications, Special Issue on 
Optoelectronics, 24, 12, pp. 4642-4654, December 2006. 

5. Lukas Chrostowski, Xiaoxue Zhao, Connie J. Chang-Hasnain, “Microwave Performance of Optically 
Injection-Locked VCSELs”, IEEE Transactions on Microwave Theory and Techniques, Volume 
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6. C. J. Chang-Hasnain, P.C. Ku, J. Kim, S.L. Chuang, " Variable Optical Buffer Using Slow Light in 
Semiconductor Nanostructures," Proceedings of the IEEE, Special Issue on Nanoelectronics and 
Nanoscale Processing, Vol. 91, 11, pp. 1884-97, Nov. 2003. 

7. C. J. Chang-Hasnain, "Tunable VCSEL," IEEE Journal of Selected Topics in Quantum Electronics, 
Vol. 6, No. 6, pp. 978-987, Nov.-Dec. 2000. 
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8. Weijian Yang, Peng Guo, Devang Parekh, and Connie J. Chang-Hasnain, "Reflection-mode optical 
injection locking," Optics Express, Vol. 18, Iss.20, pp. 20887-20893, September 2010. 
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grating VCSEL," Optics Express, Vol. 18, No. 15, pp. 15461-15466, July 2010. 

10. Fanglu Lu, Forrest G. Sedgwick, Vadim Karagodsky, Christopher Chase, and Connie J. Chang-
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subwavelength high contrast gratings," Optics Express, Vol. 18, No. 12, pp. 12606-12614, June 2010. 
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11. Werner Hofmann, Christopher Chase, Michael Müller, Yi Rao, Christian Grasse, Gerhard Böhm, M.-
C. Amann, Connie Chang-Hasnain, "Long-Wavelength High-Contrast Grating Vertical-Cavity 
Surface-Emitting Laser," Photonics Journal, IEEE , Vol. 2, No. 3, pp. 415-422, June 2010. 

12. Shanna Crankshaw, Linus C. Chuang, Michael Moewe, and Connie Chang-Hasnain, "Polarized zone-
center phonon modes of wurtzite GaAs," Physical Review B, Vol. 81, No. 23, 233303-4, June 2010. 

13. Anthony Ng'oma, Davide Fortusini, Devang Parekh, Weijian Yang, Michael Sauer, Seldon Benjamin, 
Werner Hofmann, Markus C. Amann, and Connie J. Chang-Hasnain, "Performance of a Multi-Gb/s 
60 GHz Radio Over Fiber System Employing a Directly Modulated Optically Injection-Locked 
VCSEL," Journal of Lightwave Technology, Vol. 28, Iss. 16, pp. 2436-2444, April 2010. 

14. Roger Chen, Shanna Crankshaw, Thai-Truong D. Tran, Linus C. Chuang, Michael Moewe, Connie 
Chang-Hasnain, “Second-harmonic generation from a single wurtzite GaAs nanoneedle,” Applied 
Physics Letters, Vol. 96, No. 5, 051110-3, February 2010. 
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gratings," Optics Express, Vol. 18, No.2, pp.694-699, January 2010. 
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VCSELs," Optics Express 17, pp. 24002-24007, Dec 2009. 

17. Ye Zhou, Michael C. Y. Huang, Christopher Chase, Vadim Karagodsky, Michael Moewe, Bala 
Pesala, Forrest Sedgwick, Connie J. Chang-Hasnain, "High-Index-Contrast Grating (HCG) and Its 
Applications in Optoelectronic Devices," IEEE Journal of Selected Topics in Quantum Electronics, 
Vol. 15, No.5, pp. 1485-1499, Sept.-Oct. 2009. 

18. Werner Hofmann, Michael Müller, Alexey Nadtochiy, Christian Meltzer, Alex Mutig, Gerhard 
Böhm, Jürgen Rosskopf, Dieter Bimberg, Markus-Christian Amann, and Connie Chang-Hasnain, 
"22-Gb/s Long Wavelength VCSELs," Optics Express, Vol. 17, No. 20, pp. 17547-17554, September 
2009. 

19. Bo Zhang, Xiaoxue Zhao, Devang Parekh, Yang Yue, Werner Hofmann, Markus C. Amann, Connie 
J. Chang-Hasnain, and Alan E. Willner, "Reconfigurable Multifunctional Operation Using Optical 
Injection-Locked Vertical-Cavity Surface-Emitting Lasers," Journal of Lightwave Technology, Vol. 
27, No.15, pp.2958-2963,  August 2009. 

20. Mukesh Kumar, Chris Chase, Vadim Karagodsky, Takahiro Sakaguchi, Fumio Koyama, and Connie 
J. Chang-Hasnain, “Low Birefringence and 2-D Optical Confinement of Hollow Waveguide With 
Distributed Bragg Reflector and High-Index-Contrast Grating,” IEEE Photonics Letters, Vol. 1, No. 
2, pp. 135-143, August 2009.  

21. Xiaoxue Zhao, Bo Zhang, Louis Christen,  Devang Parekh, Werner Hofmann, Makus C. Amann, 
Fumio Koyama, Alan E. Willner, Connie J. Chang-Hasnain, "Greatly Increased Fiber Transmission 
Distance in an optically injection-locked vertical-cavity surface-emitting laser," Optics Express, Vol. 
17, No. 16, pp. 13785-13791, July 2009. 

22. Hyuk-Kee Sung, Xiaoxue Zhao, Erwin K. Lau, Devang Parekh, Connie J. Chang-Hasnain, Ming C. 
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Optical Injection," Journal of Selected Topics in Quantum Electronics, Vol. 15, No. 3, pp. 572-577, 
June 2009 

23. Shanna Crankshaw, Forrest G. Sedgwick, Michael Moewe, Connie Chang-Hasnain, Hailin Wang, 
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well waveguide,” Physics Review Letters, Vol. 102, No. 20, pp. 206604-206604-4, May 2009. 
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“Core-shell InGaAs/GaAs quantum well nanoneedles grown on silicon with silicon-transparent 
emission,” Optics Express, Vol. 17, No. 10, pp. 7831-7836,  May 2009. 

25. Bala Pesala, Forrest G. Sedgwick, Alexander V. Uskov, and Connie Chang-Hasnain, "Greatly 
enhanced slow and fast light in chirped pulse semiconductor optical amplifiers: Theory and 
experiments," Optics Express Vol. 17, No. 4, pp. 2188-2197, February 2009. 
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Express, Vol. 17, No. 3, pp. 1508-1517, January 2009. 

27. Devang Parekh, Xiaoxue Zhao, Werner Hofmann, Markus C. Amann, Luis A. Zenteno and Connie J. 
Chang-Hasnain, "Greatly enhanced modulation response of injection-locked multimode VCSELs," 
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456. G.H. Dohler, J.N. Miller, C.J. Chang-Hasnain and G. Hasnain, "Optical Absorption and Non-
linearities of Type-I Hetero- nipi Structures," American Physical Society Meeting, Las Vegas, 
Nevada, March 1986.  

457. Jui-Hua Constance Chang, A. Dienes, S. Wang and J.R. Whinnery, "Nonlinear Coupling between 
Monolithic Guides for Optical Pulse Compression, "OSA Annual Meeting, San Diego, CA, P68, 
October 1984 

D. INVITED TALKS AT MAJOR CONFERENCES  

458. C. J. Chang-Hasnain, “High-Contrast Gratings as a New Platform for Integrated 
Optoelectronics”, Annual Meeting of IEEE Photonics Society, Denver CO, Nov. 8-11, 2010 

459. Roger Chen, Thai-Truong D. Tran, Kar Wei Ng, Wai Son Ko, Linus C. Chuang, Forrest G. 
Sedgwick and Connie Chang-Hasnain, “All-Semiconductor Nanolasers on Silicon”, Annual Meeting 
of IEEE Photonics Society, Denver CO, Nov. 8-11, 2010 

460. C. J. Chang-Hasnain, “High-Contrast Gratings as a New Platform for Integrated 
Optoelectronics”, International Semiconductor Laser Conference, Kyoto, Japan, Sept. 26-30, 2010 

461. C. J. Chang-Hasnain, “High-Contrast Gratings: A New Platform for Integrated Optoelectronics”, 
19th Annual Wireless and Optical Communications Conference, Shanghai, China, May 13, 2010  

462. C. J. Chang-Hasnain, “High-Contrast Gratings: A New Platform for Integrated Optoelectronics”, 
15th European Conference on Integrated Optics, Cambridge, UK, April 7-9, 2010 

463. C. J. Chang-Hasnain, “High Contrast Grating Based Optoelectronic Devices”, SUBTUNE 
Workshop, February 25, 2010 

464. C. J. Chang-Hasnain, “Rediscovery of Gratings: Novel Properties and Applications in VCSELs 
and Integrated Optoelectronics”, Asia Communications and Photonics, November 2, 2009 

465. Connie J. Chang-Hasnain, Ye Zhou, Michael C. Y. Huang, Christopher Chase, Vadim 
Karagodsky, Bala Pesala, “Tunable VCSEL Using High Contrast Grating”, Conference on Lasers and 
Electro-optics (CLEO „09), CThB1, May 31 - June 5, 2009.  

466. Connie J. Chang-Hasnain, Shanna Crankshaw, Michael Moewe and Linus C. Chuang, “III-V 
Compound Nanowires and Nanoneedles on Silicon”, 9th International Conference on Physics of 
Light-Matter Coupling in Nanostructures, Lecce - Italy, 16 -20 April, 2009 

467. Connie Chang-Hasnain, “My Experience as an Entrepreneur”, 2009 APS March Meeting, March 
17, 2009 

468. Connie Chang-Hasnain, “Nano-Mechanical Tunable VCSEL Using High Contrast Grating”, 
CANEUS 2008 International Conference, Mountain View, CA, March 3, 2009 

469. Connie Chang-Hasnain, “Nanowires and Nanoneedles for Optoelectronic Applications”, SPIE 
Photonics West, San Jose, CA, January 26, 2009 
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470. Connie Chang-Hasnain, “Gratings rediscovered - novel optoelectronic devices using high contrast 
grating”, PHOTONICS-2008, International Conference On Fiber Optics And Photonics, December 
14-17, 2008, India 

471. Connie J. Chang-Hasnain, “Nano-mechanical Tunable VCSEL Using High Contrast Grating”, 
APOC, Hangzhou, China, October 26-30, 2008 

472. Ye Zhou, Michael C.Y. Huang, Chris Chase and Connie J. Chang-Hasnain, “High Contrast 
Grating Vertical-Cavity Surface-Emitting Lasers”, IEEE Nanotechnology Materials and Devices 
Conference (NMDC), Kyoto, Japan, October 20-22, 2008 

473. Connie Chang-Hasnain, “Optical Injection-Locked Tunable Multimode VCSEL for WDM 
Passive Optical Networks”, OIDA Photonic Integration Forum - The Path to the Optical Future, 
Monterey, CA, October 7-8, 2008 

474. Connie Chang-Hasnain, “Nanowires, Nanoneedles and High Contrast Gratings: Enabling New 
Optoelectronic Technologies”, iNOW, August 2-15, 2008 

475. Connie Chang-Hasnain, “Vertical Cavity Surface Emitting Lasers Physics and Design Using  
High Contrast Grating”, Summer School 2008 on Wide-bandgap Semiconductor Physics and 
Devices, Dalian, China, July 31-August 6, 2008 

476. Forrest G. Sedgwick, Bala Pesala, Waison Ko and Connie Chang-Hasnain, “Novel Chirp and 
Compensate Scheme to Enhance Fast Light in a Semiconductor Optical Amplifier”, OSA topical 
meeting, Boston MA, USA 13-16 July 2008. 

477. Connie Chang-Hasnain, “Nanowires, Nanoneedles and Sub-Wavelength Structures: Enabling a 
New Era of Optoelectronic Technologies”, St Petersburg Scientific Forum “Science and Society”, 
Nanotechnologies: research and education, St Petersburg Meeting of Nobel Prize Laureates, June 22-
27, 2008 

478. Connie Chang-Hasnain, “High Index Contrast Grating Integrated VCSELs”, 14th ECIO‟08, 
Eindhoven, the Netherlands, from 10-13 June 2008. 

479. Connie Chang-Hasnain, “Slow and Fast Light in InP-based Optical Amplifiers”, International 
Conference on Indium Phosphide Related Materials (IPRM), Versailles, France, May 26-29, 2008 

480. Connie Chang-Hasnain, “Very High Speed (>100 GHz) Diode Lasers Using Optical Injection 
Locking”, Wireless and Optical Communications Conference, Taichung, Taiwan, April 23-24, 2008 

481. Ming C. Wu, Connie Chang-Hasnain, Erwin K. Lau, Xiaoxue Zhao, “High-Speed Modulation of 
Optical Injection-Locked Semiconductor Lasers”, Optical Fiber Communications Conference, San 
Diego, February 2008 

482. Xiaoxue Zhao and Connie J. Chang-Hasnain, “Optically injection-locked VCSELs: physics and 
applications,” Invited talk, SPIE Photonics West, San Jose, CA, 21-25 January 2008 

483. C. J. Chang-Hasnain, “Novel high-index contrast sub-wave length grating VCSEL”, International 
Symposium on VCSELs and Integrated Photonics, Global COE Program "Photonics Integrated Core 
Electronics", Tokyo, Japan, December 17-18, 2007 

484. C. J.  Chang-Hasnain, “THz bandwidth Slow and Fast Light in Semiconductor Optical 
Amplifiers”, European Science Foundation (ESF) Exploratory Workshop - ESF Standing Committee 
for Physical and Engineering Sciences (PESC), Slow And Fast Light: Fundamental Issues And 
Applications, Venice, Italy, 7 - 10 October 2007 

485. C. J.  Chang-Hasnain, “Slow and Fast Light in Semiconductor Nanostructures”, APOC, Wuhan, 
China, Nov. 1-5, 2007 (Short Course) 

486. C. J.  Chang-Hasnain, “III-V Nanowires on Si for Optical Interconnects Applications”, 
Conference on Fundamental Optical Properties of Semiconductors (FOPS), Big Sky, Montana, July 
23-27, 2007 

487. C. J.  Chang-Hasnain, “III-V Nanowires on Si Substrates”, International Symposium on 
Nanostructures: Physics and Technology, Novosibirsk, 25-29, June 2007 

488. C. J.  Chang-Hasnain, “III-V Nanowires on Si for Optical Interconnects Applications”, OSA 
Nano-Photonics, Hangzhou, China, 6/18-22, 2007  
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489. C. J. Chang-Hasnain, “Novel high-index contrast sub-wave length grating VCSEL”, International 
Workshop on Advanced Microsystem Technology, National Chung Hsing University, Taiwan, March 
13, 2007 

490. L. C. Chuang, M. Moewe, S. Crankshaw, C. J. Chang-Hasnain, “Synthesis and Characterization 
Of III-V Nanowires For Optical Interconnects Applications”, CPT2007, January 10-12, 2006, 
BELLESALLE Kanda, Tokyo, Japan 

491. L. C. Chuang, M. Moewe, S. Crankshaw, N. P. Kobayashi, C. J. Chang-Hasnain, “Epitaxial III-V 
Nanowires on a Si Substrate”, SPIE Optics East, Conference on Nanostructure Integration 
Techniques For Devices, Circuits And Systems, Boston, Oct 1-4, 2006 

492. C. J. Chang-Hasnain, “Recent Progress of Semiconductor Slow Light Devices for Optical 
Communications”, LEOS Annual Meeting, Montreal., Canada, 20 October – 2 November 2006. 

493. C. J. Chang-Hasnain, “Epitaxial III-V Nanowires on a Si Substrate”, Invited talk at SPIE Optics 
East, Conference on Nanostructure Integration Techniques For Devices, Circuits And Systems, 
Boston, Oct 1-4, 2006 

494. C. J. Chang-Hasnain, “Recent Progress of Semiconductor Slow Light Devices for Optical 
Communications” European Conference on Optical Communications, 24-28 September 2006. 

495. C. J. Chang-Hasnain, “Ultra-High-Speed Laser Modulation by Injection-Locking”, APOC, 
Kwongju, Korea, September 4-8, 2006 

496. C. J. Chang-Hasnain, “III-V Nanowires on Si for Optical Interconnects Applications”, 
International Conference on Superlattices, Nano-Structures and Nano-Devices 2006, Istanbul, 
Turkey, July 2006 

497. C. J. Chang-Hasnain, “Ultra-Slow Light in Nanostructured Semiconductors”, SPIE Photonics 
West, San Jose, CA, January 23, 2006 

498. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, International Conference "Physics to 
humankind", St.-Petersburg, Russia, October 27-28 2005. 

499. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, 31th European Conference on 
Optical Communication. ECOC 2005, Glasgow, UK, September 26-29, 2005. 

500. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, 2005 International Conference on 
NanoTechnology and Advanced Materials, Hong Kong, China, August 8-10, 2005 

501. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, International Institute of Advanced 
Studies for Semiconductor Nanostructures and Optoelectronic Devices, Beijing, China, August 3-10, 
2005 

502. C. J. Chang-Hasnain, “Ultraslow Light in Nanostructured Semiconductors: Physics and 
Materials”, Semiconductor nanophotonics – technologies, physics and applications, BaCaTeC-
Summer School Würzburg June 26- July 1, 2005 

503. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, Conference of Laser and Electro-
Optics (CLEO), Baltimore, MD, May 2005. 

504. C. J. Chang-Hasnain, “High-Speed Performance of Directly Modulated, Injection-Locked 
VCSELs”, International Workshop on Physics & Applications of Semiconductor Lasers, Metz, 
France, March 29-30, 2005 

505. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, International Symposium Science 
and Society, March 12-14, 2005, St. Petersburg, Russia 

506. C. J. Chang-Hasnain, "Slowing and Stopping Light", SPIE Photonics West, Optoelectronics 
Symposium, January 2005.  

507. C. J. Chang-Hasnain, “50GHz VCSEL - no speed limit in sight”, the 35th Physics of Quantum 
Electronics Winter Colloquium, Snowbird, UT, Jan. 3-7, 2005 

508. C. J. Chang-Hasnain, “Ultra Broadband Optical Networks”, Gilbreth Lecturer, National Academy 
of Engineering National Meeting, Thursday, February 10, 2005, Beckman Center in Irvine, California 

509. C. J. Chang-Hasnain, “Ultra Broadband Optical Networks”, National Academy of Engineering 
Frontiers of Engineering Meeting, Osaka, Japan, November 4-6, 2004. 
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510. C. J. Chang-Hasnain, “VCSELs and Applications”, 30th European Conference on Fiber 
Communications (ECOC), Stockholm, Sweden, September 5-9, 2004.  

511. C. J. Chang-Hasnain, “From stopping light to all-optical signal processing; leveraging coherent 
light-matter interactions”, ECOC, Stockholm, Sweden, September 5-9, 2004. (Tutorial) 

512. C. J. Chang-Hasnain, “Ultrahigh Performance Optical Injection-Locked VCSELs”, 9th 
Optoelectronics and Communication Conference (OECC), Yokohama, Japan, July 11-16, 2004. 

513. C. J. Chang-Hasnain, “Photonic MEMS,” International Workshop on MEMS and MOEM, 
Institute for Applied Science and Engineering Research (IASER), Academia Sinica, Taipei, Taiwan, 
December 2000 

514. C. J. Chang-Hasnain, “Widely Tunable VCSEL Using MEMS technology,” 13th LEOS Annual 
Meeting, Rio Grande, Puerto Rico, November 13-17, 2000. 

515. C. J. Chang-Hasnain, “Tunable VCSELs,” Optical MEMS, IEEE LEOS, Kauai, August 21-24, 
2000 

516. C. J. Chang-Hasnain, International Workshop on MEMS and MOEM, Institute for Applied 
Science and Engineering Research, Academia Sinica, December 2000, Taipei, Taiwan 

517. C. J. Chang-Hasnain, “Wavelength Engineering of VCSELs,” International Symposium on Ultra-
Parallel Optoelectronics, February 3-4, 2000, Kawasaki, Japan  

518. C. J. Chang-Hasnain, “Trials and Tribulations of Starting A Company,” CLEO, May 2000, San 
Francisco, CA 

519. C. J. Chang-Hasnain, “VCSEL Array: Design and Applications,” 12th LEOS Annual Meeting, 
Nov. 1999, San Francisco, CA 

520. C. J. Chang-Hasnain, “Tutorial on Components for Next-Generation High-Speed LAN”, Optical 
Fiber Communication Conference and the International Conference on Integrated Optics, San Diego, 
CA February 1999 (Tutorial) 

521. C. J. Chang-Hasnain, “VCSELs: Design and Application,” IEEE Int. Semiconductor Laser Conf., 
Nara, Japan, October 1998. (Short Course) 

522. C. J. Chang-Hasnain, “2D Semiconductor Optoelectronics”, PHYSICS-21 Symposium, Russian 
Academy of Science, St. Petersburg, Russia, Oct. 1998 

523. C. J. Chang-Hasnain, “Widely Tunable Lasers and Optoelectronics”, International Photonics 
Conference, Taipei, Taiwan, Dec. 1998 

524. C. J. Chang-Hasnain, “Recent advances in vertical cavity surface emitting lasers and their 
applications”, Conference on Lasers and Electro-Optics, May 1998.  

525. Janice A. Hudgings, Sui F. Lim, Gabriel S. Li, Wupen Yuen, K. Y. Lau, and Connie J. Chang-
Hasnain, "Self-Pulsations, Bistability, and Intracavity Quantum-Well Absorber Modulation of 
VCSELs", SPIE Proceedings, Photonics West, Conference on Optoelectronic Integrated Circuits, 
Feb. 1998 

526. Sui F. Lim, Janice A. Hudgings, Gabriel S. Li, Wupen Yuen, Kam Y. Lau, and Connie J. Chang-
Hasnain, "Vertical-Cavity Surface-Emitting Laser with a Novel Integrated Quantum-Well Absorber ", 
SPIE Proceedings, Photonics West, Conference on Vertical Cavity Lasers, Feb. 1998 

527. C. J. Chang-Hasnain, “Vertical Cavity Surface Emitting Lasers”, Conference on Lasers and 
Electro-Optics Pacific Rim, July 14, 1997. (Short Course) 

528. C. J. Chang-Hasnain, “WDM-VCSEL for Smart Pixel Applications”, IEEE Lasers and Electro-
Optics Society Annual Meeting, San Francisco, CA, Nov. 1997. 

529. G. Giaretta, M. Li, G. Li, C. J. Chang-Hasnain, "Single mode oxide-confined VCSEL arrays", 
OSA Annual Meeting, 0ct. 12-17 in Long Beach, CA, 1997  

530. D. Francis, C.J. Chang-Hasnain, M. H. Kiang and K. Y. Lau, “A Novel 2D Diode Laser 
Scanner", IEEE Conference on Semiconductor Lasers and Applications, Montreal, Canada, August 
1997 

http://www.biblio.ieee.org/search97/s97is.vts?action=View&VdkVgwKey=%2E%2E%2Fdocs%2Fielc2ai%2Ehtm%5F%5F%5B22063%5D&DocOffset=2&DocsFound=70&QueryZip=Chang%2DHasnain&Collection=jour&Collection=conf&Collection=stds&SortField=score&SortOrder=desc&


C. J. Chang-Hasnain           

 

 Page 43 of 50 

531. Z. Liliental-Weber, S. Ruvimov, W. Swider, J. Washburn, M. Li, G.S. Li, C. J. Chang-Hasnain, 
and E. R. Weber, "Al-Based Thermal Oxides in Vertical Cavity Surface Emitting Lasers", SPIE 
Proceedings, Photonics West, Feb. 1997 

532. W. Yuen, G.S. Li, and  C.J. Chang-Hasnain,"Multiple-wavelength vertical cavity laser arrays on 
patterned substrates," IEEE LEOS Summer Topical Meetings, Conference on VCSEL, Montreal, 
Canada, August 1997. 

533. W. Yuen, G.S. Li, and C.J. Chang-Hasnain, "Multiple-wavelength vertical-cavity laser arrays 
with wide wavelength span and high uniformity", SPIE Photonics West, San Jose, CA, Feb. 1996. 

534. G.S. Li, W. Yuen, and C.J. Chang-Hasnain, "High Wafer Yield, High Performance Vertical 
Cavity Surface Emitting Lasers", SPIE Photonics West, San Jose, CA, Feb. 1996. 

535. M.S. Wu, E.C. Vail, and C.J. Chang-Hasnain, "Widely tunable micro-machined optical filters", 
Integrated Photonics Research Conference, Boston MA, April 1996. 

536. E.C. Vail, M.S. Wu, and C.J. Chang-Hasnain, "Widely Tunable Micromechanical Vertical Cavity 
Lasers and Detectors", LEOS Summer Topical Meeting on Optical MEMS and Their Applications, 
Keystone, CO, Aug. 1996. 

537. E.C. Vail, M.S. Wu, and C.J. Chang-Hasnain, "Widely tunable micromachined detectors with 
wavelength tracking," LEOS Annual Meeting, San Francisco, CA, Nov. 1995 

538. R. Nabiev, E.C. Vail, and C.J. Chang-Hasnain, "Temperature-Dependent Behavior of 980 nm 
Strained Quantum Well Lasers", Laser Diodes and Applications, SPIE Photonics West, San Jose, CA 
Feb. 1995 

539. L. Eng, R. Nabiev and C.J. Chang-Hasnain "Multi-Wavelength VCSEL Array", SPIE 
Symposium on Lasers and Optoelectronics, San Jose, CA  Feb. 1995 

540. C. J. Chang-Hasnain, "2D Semiconductor Diode Laser Arrays For Optical Interconnects and 
Communications", International Conference on Electronics, Circuits and Systems, Cairo, Egypt, Dec. 
1994 

541. C. J. Chang-Hasnain, "Vertical Cavity Surface Emitting Laser Arrays For Optical Interconnects", 
Symposium on Guided-Wave Optoelectronics: Device Characterization, Analysis and Design, 
Brooklyn, NY, Oct. 1994 

542. R. Nabiev, E.C. Vail and C. J. Chang-Hasnain, "Temperature Behavior of 980 nm Quantum Well 
Lasers", LEOS Annual Meeting, Boston, MA, Nov. 1994 

543. Y.A. Wu, R. Nabiev, and C. J. Chang-Hasnain, "Single Mode, Large Aperture Vertical Cavity 
Surface Emitting Laser", OSA Annual Meeting, Dallas, TX, Oct.  1994 

544. Y.A. Wu, R. Nabiev, and C. J. Chang-Hasnain, "Single Transverse Mode Vertical Cavity Laser 
Using Passive Antiguide", High Speed Optoelectronics Devices for Communications and 
Interconnects Conference, San Luis Obispo, CA , Aug.  1994 

545. C. J. Chang-Hasnain, "Two-Dimensional Vertical Cavity Laser Array", Workshop on Novel 
Laser Sources and Applications, Nov. 1993 

546. C. J. Chang-Hasnain, "Vertical Cavity Surface Emitting Lasers: Two Dimensional Arrays", 
Plenary Speaker at the Hewlett Packard III-V Conference, Palo Alto, CA, June 1992 

547. C. J. Chang-Hasnain, "Ultrahigh Bandwidth Vertical Cavity Surface Emitting Laser Arrays", 
High Speed Optoelectronics Conference, Banff, Canada, Aug. 1992 

548. C. J. Chang-Hasnain, "Vertical Cavity Surface Emitting Laser Arrays", Workshop on 
Semiconductor Materials and Devices, San Antonio, TX, Feb. 1992 

549. C. J. Chang-Hasnain, "Vertical Cavity Surface Emitting Lasers: Two Dimensional Arrays", 
Optical Fiber Communications Conference, San Jose, California, Feb. 1992 

550. C. J. Chang-Hasnain, "2D Multiple Wavelength Tunable Surface Emitting Laser Arrays", OSA 
Annual Meeting, San Jose, California, Nov. 1991 

551. C. J. Chang-Hasnain, "2-Dimensional Vertical Cavity Surface Emitting Laser Arrays: Design, 
Fabrication and Measurement", OSA Annual Meeting, San Jose, California, Nov. 1991 
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552. C. J. Chang-Hasnain, "Progress in Addressing and Integration of Vertical Cavity Surface 
Emitting Laser Arrays", OSA Annual Meeting, San Jose, California, Nov. 1991 

553. C. J. Chang-Hasnain, "Recent Advances in Semiconductor Lasers", Annual Meeting of the 
American Ceramic Society, Crystal City, VA, Oct. 1991 

554. C. J. Chang-Hasnain,  "Multiple Wavelength Tunable Vertical Cavity Surface Emitting Laser 
Array", the National Academy of Sciences and Academy of Sciences USSR workshop on 
Semiconductor Lasers, Leningrad, USSR, May 1991 

555. C. J. Chang-Hasnain, "Multiple Wavelength Tunable Vertical Cavity Surface Emitting Laser 
Array", High Speed/High Frequency Optoelectronics Conference, Palm Coast, Florida, Mar. 1991 

E. INVITED LECTURES 

556. Connie Chang-Hasnain, “Nanowires, Nanoneedles and Sub-Wavelength Structures: Enabling a 
New Era of Optoelectronic Technologies”, University of Michigan, Ann Arbor, February 17, 2009 

557. Connie Chang-Hasnain, “Nano-Optoelectronics for High Efficiency Photovoltaics” Tianjin 
University, January 11, 2009 

558. Connie Chang-Hasnain, “Nanowires, Nanoneedles and Sub-Wavelength Structures: Enabling a 
New Era of Optoelectronic Technologies”, Tsinghua University, December 31, 2008 

559. Connie Chang-Hasnain, “Ultra-High Speed Optical Injection Locked VCSEL”, Corning Corp., 
Corning, NY, September 24, 2008 

560. Connie Chang-Hasnain, “High Contrast Grating Tunable VCSELs and Ultra-High Speed Optical 
Injection Locked VCSEL”, University of Wurzburg 

561. Connie Chang-Hasnain, “Ultra-High Speed Optical Injection Locked VCSEL “, Symposium in 
the Physik Department - Physics and Technology of Semiconductor Hetero- and Nanostructures of 
TUM, HS II, Garching, Technical University of Muchen and WSI, July 17, 2008 

562. Connie Chang-Hasnain, “High Contrast Grating Tunable VCSELs and Very High Speed (>100 
GHz) VCSEL Using Optical Injection Locking”, Georgia Tech, June 27, 2008 

563. Connie Chang-Hasnain, “THz Fast Light in SOAs and High-Contrast Grating Incorporated 
VCSELs”, GIE Alcatel Thales III-V Lab (Site de Palaiseau) Thales Research & Technology France, 
France, May 27, 2008 

564. Connie Chang-Hasnain, “Very High Speed (>100 GHz) Diode Lasers Using Optical Injection 
Locking”, Tokyo Institute of Technology, April 28, 2008 

565. Connie Chang-Hasnain, “THz Fast Light in SOAs and Very High Speed (>100 GHz) Diode 
Lasers Using Optical Injection Locking”, National Tsinghua University, Hsinchu, April 25, 2008 

566. Connie Chang-Hasnain, “TeraHertz Fast Light in Semiconductor Optical Amplifiers,” US AFRL-
Israeli Bio/Nanotechnology for Materials Workshop, San Francisco, CA, March 24, 2008 

567. C. J.  Chang-Hasnain, “Progress and Prospects of Nano-Optoelectronic Devices for Optical 
Communications”, Stanford Applied Physics Colloquium, Nov. 12, 2007 

568. C. J.  Chang-Hasnain, “Progress and Prospects of Nano-Optoelectronic Devices for Optical 
Communications”, OFCIO, Nanking, China, Nov. 7-10, 2007 

569. C. J. Chang-Hasnain, “Synthesis and Characterization Of III-V Nanowires For Optical 
Interconnects Applications”, Hitachi Global Storage Technologies, June 13, 2007 

570. C. J.  Chang-Hasnain, “Nano-optoelectronics For Communications”, Colloquium, University of 
University of Arizona, College of Optical Sciences, April 19, 2007. 

571. C. J. Chang-Hasnain, “Nano-optoelectronics For Communications”, National Taiwan University, 
Taiwan, March 13, 2007 

572. C. J. Chang-Hasnain, “Nano-Optoelectronics for Communications”, Presented at SPARWAR, 
San Diego, CA, June 30, 2006 

573. C. J. Chang-Hasnain, “III-V Nanowire on Si for Light Emission”, Intel, May 22, 2006 

574. C. J. Chang-Hasnain, “Nano-Optoelectronics for Communications”, Presented at JPL, Pasadena, 
CA, March 31, 2006 
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575. C. J. Chang-Hasnain, “III-V Nanowires on Si”, DARPA/MTO Intra-Chip Communication 
Workshop, Arlignton VA March 27, 2006 

576. C. J. Chang-Hasnain, “Heterogeneous Integration of Optoelectronic Devices on Si Using 
Nanowires”, DARPA Workshop on Nanowires and Nanotubes for Defense Applications, Napa, CA, 
March 1-2, 2006 

577. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, Chalmers University, Sweden, 
September 28, 2005. 

578. C. J. Chang-Hasnain, “Ultraslow Light in Semiconductors”, Shanghai Jiao Tong University, 
Physics Seminar, August 12, 2005 

579. C. J. Chang-Hasnain, “Ultrahigh Speed VCSEL using Injection Locking”, Shanghai Jiao Tong 
University, EE Seminar, August 12, 2005 

580. C. J. Chang-Hasnain, “Slow Light in Semiconductors”, Charlotte Research Institute/DARPA 
Room Temperature Slow Light workshop, UNC Charlotte, July 11-13, 2004 

581. C. J. Chang-Hasnain, “Photonic MEMS,” Applied Physics Seminar, Harvard University, 
February 2001 

582. C. J. Chang-Hasnain, “Photonic MEMS,” International Workshop on MEMS and MOEM, 
Institute for Applied Science and Engineering Research (IASER), Academia Sinica, Taipei, Taiwan, 
December 2000 

583. C. J. Chang-Hasnain, “Widely Tunable VCSEL Using MEMS technology,” 13th LEOS Annual 
Meeting, Rio Grande, Puerto Rico, November 13-17, 2000. 

584. C. J. Chang-Hasnain, “Tunable VCSELs,” Optical MEMS, IEEE LEOS, Kauai, August 21-24, 
2000 

585. C. J. Chang-Hasnain, International Workshop on MEMS and MOEM, Institute for Applied 
Science and Engineering Research, Academia Sinica, December 2000, Taipei, Taiwan 

586. C. J. Chang-Hasnain, “Wavelength Engineering of VCSELs,” International Symposium on Ultra-
Parallel Optoelectronics, February 3-4, 2000, Kawasaki, Japan  

587. C. J. Chang-Hasnain, “Trials and Tribulations of Starting A Company,” CLEO, May 2000, San 
Francisco, CA 

588. C. J. Chang-Hasnain, “VCSEL Array: Design and Applications,” 12th LEOS Annual Meeting, 
Nov. 1999, San Francisco, CA 

589. C. J. Chang-Hasnain, “Tutorial on Components for Next-Generation High-Speed LAN”, Optical 
Fiber Communication Conference and the International Conference on Integrated Optics, San Diego, 
CA February 1999 (Tutorial) 

590. C. J. Chang-Hasnain, “VCSELs: Design and Application,” IEEE Int. Semiconductor Laser Conf., 
Nara, Japan, October 1998. (Short Course) 

591. C. J. Chang-Hasnain, “2D Semiconductor Optoelectronics”, PHYSICS-21 Symposium, Russian 
Academy of Science, St. Petersburg, Russia, Oct. 1998 

592. C. J. Chang-Hasnain, “Widely Tunable Lasers and Optoelectronics”, International Photonics 
Conference, Taipei, Taiwan, Dec. 1998 

593. C. J. Chang-Hasnain, “Recent advances in vertical cavity surface emitting lasers and their 
applications”, Conference on Lasers and Electro-Optics, May 1998.  

594. Janice A. Hudgings, Sui F. Lim, Gabriel S. Li, Wupen Yuen, K. Y. Lau, and Connie J. Chang-
Hasnain, "Self-Pulsations, Bistability, and Intracavity Quantum-Well Absorber Modulation of 
VCSELs", SPIE Proceedings, Photonics West, Conference on Optoelectronic Integrated Circuits, 
Feb. 1998 

595. Sui F. Lim, Janice A. Hudgings, Gabriel S. Li, Wupen Yuen, Kam Y. Lau, and Connie J. Chang-
Hasnain, "Vertical-Cavity Surface-Emitting Laser with a Novel Integrated Quantum-Well Absorber ", 
SPIE Proceedings, Photonics West, Conference on Vertical Cavity Lasers, Feb. 1998 
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