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The Photonics Society of Chinese-Americans 
 

 
I. Objectives 

 
The Objectives of PSC are to promote friendships and collaborations among Chinese-American engineers and 
scientists in the field of photonics so that they can enhance their professional and business contributions for better 
quality of life in this fast changing world.  

 
II. Tasks 

 
1. Expand memberships to all individuals interested to promote profession and business in the field of 

photonics. 
2. Enhancing communication within the society by organizing technical seminars and publishing newsletters 

and membership directory. 
3. Conducting technical and dinner meetings during major international conferences including SPIE, 

OPTCON, and CLEO/IQEC, for reporting and reviewing new photonics technologies and 
business/product developments in different parts of the world and for establishing business contacts and 
technical exchanges. 

4. Organizing annual conferences to promote photonics education, report new progress in photonics, 
address future photonics marketing directions, and present Achievement Awards to key individuals in the 
field of photonics. 
 

 
2003 PSC Executive Office 

 
President 
Dr. Haifeng Li   Tyco Telecommunication, NJ    hli@tycotelecom.com 
 
First Vice President 
Dr. Owen Wu   Global Communication Semiconductors, CA  lkwu@gcsincorp.com 
 
Second Vice President 
Dr. Yan Yin   YY Labs, Inc., CA     yanyin@yylabs.com 
 
Treasurer 
Dr. Janice Shen  Jet Propulsion Laboratory, CA   Janice.shen@jpl.nasa.gov 
 
Executive Secretary 
Dr. Guangning Yang  Corvis Corporation, MD    gyang@corvis.com 
 
Corresponding Secretary 
Mr. Xiaohui Yang  Ciena Corporation, MD    xyang@ciena.com 
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Message from Y. S. Liu, ITRI , Taiwan 
 

Dr. Y. S. Liu 
Fellow and VP/ITRI 

General Director/OES 
Hsinchu, Taiwan 

Tel: 886-3-591 3525 
Fax: 886-3-582 0214 

Email: liuys@itri.org.tw 
Website: www.oes.itri.org.tw 

 
 
In the past two months, indeed the outbreaks of Iraq war and SARS have caused lots of difficulties worldwide 
and many countries in Asia particularly, China, HK, Singapore and Taiwan. SARS has affected more Chinese 
people than others. Beside physical suffering and loss of many lives, psychologically, it caused much unsettlement 
as SARS lingering around, and economic damages will be inevitable consequence.  In fact, the CLEO/PR 2003, 
which is scheduled to hold in Taipei in July 22-26, 200 may have to be postponed due to the SARS concern. 
 
National Tsinghua University in Taiwan will establish a new graduate research institute in optoelectronics this 
Fall, and I am serving on the Search Committee looking for an outstanding person as Director to lead its future 
growth. I am asking for your nomination of outstanding candidates who you think would be an ideal person for 
this position. 
 
I am happy to take this opportunity and report to you briefly that in the past year or so Optoelectronics & 
Systems Labs (OES/ITRI) has made many exciting progresses in developing 1.3 um InAs QD lasers and 1.3 um 
InGaAsN VCSELs. Both results came out among the world best data reported to date. ITRI/OES also reported 
the first blue GaN laser diode in Taiwan, and we are working hard to make a CW device. In addition, ITRI/OES 
proposed last year a new standard for HD-DVD; the third one in the world after SONY, and Toshiba proposed 
the other two standards. And amidst the difficult market situation in optical communication, we have made 
excellent progresses in developing 10G transponder, optical MEMS switches, and other key technologies. We 
believe Taiwan industry has become the most competitive in this technology area when the market turns around. 
We also have on going joint R&D programs with Kodak on DVC, with AIXTRON on HVPE of free GaN films, 
with TI on projection TV using DLP, and with IOFFE Institute on the advanced MBE/MOCVD technologies. 
There are many exciting technologies currently under development. If you are interested and/or know someone 
else who are interested in coming back to Taiwan and join ITRI/OES, please contact me directly. Please see our 
ad in this issue (back cover) and visit our website at the address listed above. 
 
Thanks and wish all of you a very happy and healthy summer. 
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SPIE- PSC Session 
Program Announcement 

Owen Wu & Yang Yang 

 
Date: August 6, 2003 
Time: 3:30-6:30PM 
Location: San Diego, California 
(Details in SPIE Annual Meeting Announcement) 
 
We have gathered four internationally reputable experts in various 
photonics fields to present their research results.  Their research 
areas cover from nano-particles, to organic displays, and photonic 
up-conversion. After the presentation, there will be plenty of time 
for networking with attendees. Please come and join us at this 
special SPIE-PSC session. 
 
Invited Speakers: 
 
Prof. Arthur Chiou  National Dong Hwa University, Taiwan 
Prof. Junji Kido  Yamagata University, Japan 
Dr. Wei Chen   Nomadics, Inc., Oklahoma 
Prof. Yang Yang  University of California, Los Angeles 
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From Optical Trapping to Single-Par ticle Spectroscopy 
&  Optical Force M icroscopy (OFM) for  Bio- and Nano- Applications 

 

Arthur Chiou 

College of Science & Engineering 
National Dong Hwa University, 

No. 1, Sec. 2, Da-Hsueh Rd., Shoufeng, Hualien, Taiwan 
E-mail: aechiou@mail.ndhu.edu.tw 

 
 

Abstract 

 

Optical trapping and manipulation of micro-particles have been investigated for a wide variety of applications 
since the first experimental observation reported by Ashkin in 1976. In this talk, I give a brief historical overview 
of optical trapping, and discuss some of its potential applications in Bio- and Nano- sciences and technologies 
including optical patterning of three-dimensional micro-structures, optical force transducer, single-particle 
spectroscopy, and optical force microscopy.  Several novel approaches for the measurement of optical forces (on 
the order of tens of fN to tens of pN) and optical force constants (on the order of pN/mm) will be presented. 

 

Professor Chiou will also introduce Biophotonics program at Young M in University  
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Biography of Prof. Ar thur  Chiou 
 
1. Full Name: Arthur E. Chiou 
2. Current Position, Title, and Duty: 

Professor, Electrical Engineering Department & The Institute of Electrical Engineering, & Dean, College 
of Science and Engineering, National Dong Hwa University 

 Shoufeng, Hualien, Taiwan 
3. Education:  
 BSc. in Physics, Rangoon Arts & Science University, Burma, 1968 
 MS in Physics, National Taiwan University, Taiwan, 1972 
 Ph.D. in Applied Physics, California Institute of Technology, USA, 1983 
4. Professional Honors: 
 NASA’s "Recognition for Innovative Technical Achievement" Award, 1982 
 SPIE’s 1989 Rudolph Kingslake Medal & Award, 1990 
 IEEE Senior Member, 1992 
 Optical Society of America (OSA) Fellow, 1993 
 SPIE Fellow, 1993 
 Photonics Society of Chinese Americans Fellow, 1997 

National Science Council (NSC) Visiting Chair Professor, National Chiao Tung University, Taiwan 
(February 01, 1997 to July 31, 1997) 

5. Technical Activities/Interest: 
Biophotonics; Optical Trapping; Photorefractive Physics, Materials, Devices, and Applications; Optics 
Education; Technical Writing & Presentation 

6. Service to SPIE 
 Short Course Instructor, SPIE 1990 Symposium on Photonics in Aerospace Sensing 
 Program Committee and Session Chair, SPIE OCCC ©92, Taiwan, China 
 Organizing Committee and Session Chair, SPIE ICOESE ©94, Beijing, China 
 Program Committee and Session Chair, SPIE ©95 & ©96 Annual Meetings 
 Executive Committee, & Session Chair, SPIE Photonics China ©96 
 Symposium Executive Chair, SPIE Photonics China (’98) 
 Program Committee Chair, SPIE Photonics Taiwan (’98, 2000) 
 SPIE Engineering Science & Technology Policy (ESTeP) Committee (‘98) 
 SPIE Nomination Committee (’98. 2002) 
 SPIE Education Committee (2002) 
 SPIE Strategic Planning Committee (2002) 
 SPIE Board of Director (200, 2002 to 2004) 
 OE Magazine, Advisory Board (2001, 2002) 
7. Service to Technical Community (other than SPIE): 
 Program Committee and Symposium Chair, OSA 1992 Annual Meeting 
 Short Course Instructor, OSA 1992 Annual Meeting 
 President, Photonics Society of Chinese-Americans (1993) 
 Chairman of the Board, Photonics Society of Chinese-Americans (1994) 
 Vice President & President Elect, OSA Taiwan Chapter (2000) 
 President, OSA Taiwan Chapter (2002, 2003) 
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Recent Progress of Organic LEDs and Displays 
 

Prof. Junji Kido 
School of Engineering 
Yamagata University 

Yonezawa, Yamagata, Japan. 
 
 

Abstract 
 
 
In this presentation, the fundamental operation of organic LEDs will be discussed and the recent progress of 
OLEDs will be reviewed.  Major advantages of OLED over traditional inorganic LEDs will also be discussed.  
Finally, the development of highly efficient OLEDs in applications as indoor lighting, emissive displays, and other 
related fields will also be discussed. 
 
 

Biography of Prof. Junj i K ido 
 
 
Prof. Kido is a full professor of the School of Engineering, Yamagata University in Japan.  Prof. Kido received 
his PhD from Polytech University in New York in 1989.  In the past ten years, Prof. Kido has been one of the 
most active scientists in the filed of organic LEDs.   Due to his outstanding contributions in the filed, Prof. Kido 
has been awarded the Outstanding Technical Award from SID (Society of Information Displays) in the year of 
2002.  He is currently the Director of the Japanese National Display Center in Yamagata.   
 

(Information provided by Prof. Yang Yang) 
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Upconversion Luminescence and Energy Transfer  
in Semiconductor  Nanopar ticles 

 

Wei Chen1*, Alan G. Joly2, and Shaopeng Wang1 

1Nomadics, Inc., 1024 South Innovation Way, Stillwater, OK 74074, USA 

2Pacific Northwest National Laboratory, P. O. Box 999, Richland, WA 99352, 
  

Abstract 
 
A new concept is described for designing efficient upconversion phosphors based on energy transfer and 
quantum size confinement. According to the proposed concept, doped sulfide nanoparticles are a new type of 
upconversion phosphor with high efficiency and good stability. The concept is supported by the successful 
observations of upconversion luminescence in ZnS:Mn2+ (Phys. Rev. B, 2001, 64, 412021(R)) at very low laser 
power densities and the efficient upconversion emissions of  ZnS:Mn2+,Eu3+, ZnS:Eu3+, CdTe and Y2O3:Eu3+ 
nanoparticles reported here. The upconversion efficiency of doped ZnS  and CdTe nanoparticles is much higher 
that of doped Y2O3 particles.  Laser power dependence and spectroscopic data show that the upconversion 
emission of Mn2+ is due to two-photon excitation while the upconversion luminescence of Eu3+ is attributed to 
the resonant energy transfer from Mn2+ ions to Eu3+ ions. Evidence presented supports the supposition that most 
Eu3+ ions are at the near-surface sites and, therefore, the most feasible energy transfer to Eu3+ is from the Mn2+ 
ions at the near-surface sites. It is suggested that this kind of energy transfer is actually not related to the Mn2+ 
ions at the bulk sites and does not affect the decay lifetime of the Mn2+ ions at the bulk sites. By taking 
advantage of Mn2+ excitation, rare earth ions, energy transfer and quantum size confinement, a new type of 
efficient upconversion phosphor based on sulfide nanoparticles co-doped with Mn2+ and rare earth ions. 
 
 
This project is supported by NSF, NIH, and Nomadics, Inc. 
 
 
Corresponding author: 
Wei Chen, Nomadics, Inc. 
wchen@nomadics.com 
Phone: 405-372-9535 
Fax: 405-372-9537 
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Biography of Dr . Wei Chen 
 
 

Name:  WeiChen          Nomadics, Inc. 
Date of Birth: December 27, 1965       1024 South Innovation Way 
Place of Birth: Guangxi, China            Stillwater, OK  74076  
E-mail: wchen@nomadics.com   Phone: 405-372-9535 

  

Dr. Wei Chen earned his doctorate in Materials Chemistry from the School of Chemical and Molecular 
Engineering, Peking University, Beijing, China in 1992. His Ph. D. thesis is ‘Photo-stimulated- and Thermo-
stimulated Luminescence of X-ray Storage Phosphors’ .  Since then, he has performed research at a number of 
internationally prestigious institutes before joining Nomadics.  He spent his first two years after receiving his 
doctorate at the University of Sciences and Technology in Beijing.  From 1994 to 1998, he conducted research in 
nanoclusters and quantum wires at the Chinese Academy of Sciences Laboratory of Semiconductor Materials 
Science, where he was named outstanding young scientist award and was twice honored as for distinguished 
research.  During 1998, Dr. Chen served a fellowship as Senior Visiting Scientist at the Inorganic Chemistry and 
Nanometer Structure Consortium, Chemical Center, University of Lund, Sweden.  His research concentrated on 
fabrication, optical properties, and potential applications of rare earth doped nanoparticles.  In 1999, he served in 
a similar role at the Center for Chemical Physics, University of Western Ontario, London, Ontario, Canada where 
he conducted research in Luminescence and Optical Storage Effects of Particles (ZnS:Mn, ZnS:Eu, Eu2O3, EuS, 
GaN) in Porous Hosts. Dr. Chen has led the research for our nanoparticle light emitting diode project in close 
collaboration with Dr. Kotov.  He was deeply involved in the foundation experiments to produce the first NP-
protein conjugates described previously. He has 70 scientific publications and 8 U.S. patents pending.  Dr. Chen 
wrote the chapter on “Fluorescence, Thermo-luminescence and Photo-stimulated Luminescence of 
Nanoparticles”  in Handbook of Nanostructured Materials and Nanotechnology, edited by Dr. Hari Singh Nalwa 
(Optical Properties: San Diego, CA, 1999). He recently contributed another invited review chapter 
“Luminescence, Storage Mechanisms and Applications of X-ray Storage Phosphors”  for the upcoming 
publication Handbook of Luminescence and Display Materials and Devices. He is also co-author of a review 
chapter “Luminescence of Semiconductor Nanoparticles”  for upcoming Encyclopedia of Nanoscience and 
Nanotechnology.   Dr. Chen published the first paper on photo-stimulated luminescence in nanoparticles and his 
seminal research in doped nanoparticles is a key element in the proposed approach. 
Since joining Nomadics, Dr. Chen has served as the lead Nomadics scientist in a collaborative effort with Dr. N. 
A. Kotov under funding from the Air Force Office of Scientific Research (AFOSR).  The project involves the use 
of nanoparticles to create light-emitting diodes that can be utilized in flat-panel displays.  Under Dr. Chen’s 
leadership, the project met all of its Phase I objectives and entered Phase II with the Air Force program 
manager’s “enthusiastic endorsement,”  to use his words. He also won NSF Phase-I and II for “Nanoparticle 
Photo-stimulated Luminescence Based Optical Storage” . 
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Polymer  Semiconducting Mater ials and Devices 
 

Yang Yang 
Department of Material Science and Engineering 

School of Engineering and Applied Science 
UCLA, Los Angeles, CA 90095-1595 

yangy@ucla.edu 
 
Due to the pi-electron cloud in the double and triple bonds, some polymers (the so-called conjugated polymers) 
are unique class of semiconductor, but the easy processing capability.  In this presentation, we will present the 
photonic properties of conjugated polymers and the photonic devices fabricated by this class of materials.   
 

Biography of Prof. Yang Yang 
 
Education   
Ph.D.  Physics and Applied Physics, University of Massachusetts-Lowell, Nov. 1991. 
Supervisor: Prof. Jayant Kumar and Sukant Tripathy 
M.S.  Physics and Applied Physics, University of Massachusetts-Lowell, May 1988. 
B.S.  Physics, National Cheng Kung University, Taiwan, June 1982. 
 
Work Experience 
Professor, Dept. of Material Science and Engineering, UCLA (7/2002-present) 
Associate Professor, Dept. of Material Science and Engineering, UCLA (7/1998-present) 
Assistant Professor, Dept. of Material Science and Engineering, UCLA (1/1997-7/1998) 

Research focus: (a) Polymer and organic LEDs with emphasis on metal/polymer interface, flexible LEDs, 
high surface area interfaces, and high performance polymer light-emitting electrochemical cells.  (b) Organic 
FETs. (c) Disposable bio-chemical sensors.  
 
Scientist, UNIAX Corporation, (1992-1996), Scientist. 

(a) Reported the first observation of the dynamic p-n junction from polymer light-emitting electrochemical 
cells. (b) Solely developed conductive plastic electrodes - high surface area polyaniline electrodes - used in 
the polymer light-emitting diodes; reported the highest LED quantum efficiency (>2.5%) on single layer 
devices by applying this unique electrode. (c) Developed blue-green polymer light-emitting electrochemical 
devices. Achieving 4% quantum efficiency and 12 lm/w power efficiency; the highest record in its class. (d) 
Invented a novel polymer thin film transistor, the Polymer Grid Triode, for high-speed switches. In principle, 
the speed of the polymer triode can be >1MHz, which is very fast for the organic devices.  (e) Developed 
organic transistors based on sexi-thiophenes on oriented meso-epitaxy PTFE film.   

 

Awards and Honors 
NSF Career Award (1998); UCLA Young Faculty Award (1997); Who is Who in America, (1997); Who is 
Who in Health and Medicine (1997); Research; Associate Fellowship from National Research Council, 
(1991); Professional Development Award, University of Massachusetts-Lowell, (1991); Outstanding 
Graduated Student Award Nomination, University of Massachusetts-Lowell, (1990, 1991). 

 
Publications and Patents:   

Over 80 publications in professional and scholarly journals; 10 patents granted 
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EOA March Seminar Announcement 
Yalan Mao 

 
Time:  10:00 am, Saturday, 03/08/2003 
 
Title:  China Strategy for Companies and for Individuals 
 
Speaker:  Dan Yang, Ph.D., Dowslake Microsystem, Founder & Chairman & CEO 
 
Place:  Stanford University CIS Building (Center for Integrated Systems), Room 101 (Cypress auditorium) 
  
Abstract:     
  
With the telecom meltdown in the US, many companies and individuals are looking east for different reasons. 
China has a huge market thus is very attractive to telecom system makers. Companies establishing in China also 
honor engineers with oversea experience. Many individuals have also started ventures in China, with the support 
of government and private funding. Based on Dowslake©s recent experience, the speaker will provide her view 
about what to expect for companies and individuals who are thinking to do business in China.  
  
Speaker Bio: 
  
Prior to founding Dowslake, Dan was General Manager of AFC at JDS Uniphase. As part of JDSU©s optical 
amplifier operations, AFC dramatically grew 400% within 12 months, following JDSU acquisition in Aug. 1999. 
With 1 million dollar revenue per employee, AFC set the record of operations efficiency in the fiber-optic 
industry.  
  
Before joining JDSU, Dan was founder and CEO of AFC Technologies. Founded in 1996, AFC was the first 
company specialized in L band and smart WDM amplifiers. Regardless little investment, AFC achieved the leader 
position by bringing the first L band EDFA and the first SmartAmp intelligent optical amplifier to the market. 
Innovation and operations excellence allowed AFC to be profitable within 8 months after inception.  
Dan started her fiber-optic career in 1993 at MPB Technologies in Montreal, and played a key role in designing 
the world©s longest "island hopper" - repeaterless undersea SONET transmission link. This was the first 
transmission system to deploy external modulators as well as a threshold adjustable clock recovery circuit.  
  
Dan holds 5 granted patents and 6 pending patents related to optical amplifiers, WDM systems, smart 
subsystems, and hardware/software intelligent architectures. She obtained her Ph.D. and M.S. in Optics & 
Photonics from University Paris, France, and a B.S. in Physics from Nanjing University, China. 
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EOA April Seminar Announcement 
Yalan Mao  

 
Time:  10:00 am, Saturday, 04/12/2003 
 
Title 1:    Wireless start-up and investment opportunities  
  
Title 2: Pursuit of success and happiness in down time 
 
Speaker:  Bob Lin, Co-founder and General Partner of Acorn Campus and Acorn Angels 
 
Place:  Stanford University CIS Building (Center for Integrated Systems), Room 101 (Cypress auditorium)   
  
Abstract:     
  
Session 1 -- While the last two years have been very difficult to the world and Silicon Valley, in particular to 
photonics industries, there continued to have people to excel and succeed. What©s the difference between us and 
the truly successful and the truly happy people?  (Bob has talked about this subject in USA and in Asia.  The talk 
often drew packed house and moved most audience.) 
 
Session 2 -- Brief summary of wireless industry opportunities based on Bob©s recent investment experience. 
  
Speaker Bio: 
  
Bob is the co-founder and General Partner of Acorn Campus and Acorn Angels. In addition to having extensive 
angels and corporate investment expertise with multiple IPOs, he also has more than 20 years of international 
business start-up, marketing, and management experiences. He is very well known for being the first launching 
investor of Avanti (IPO 95), AltiGen (IPO 97) as well as being one of the earliest investors in LightLogic (Sold 
for $400M 01) and Vertex Network (Sold for $200M 99). 
 
Bob is the founder and co-owner of a group of 6 international marketing companies. He is most well known for 
building global marketing, distribution, & procurement channels from ground-up. In Asia, Bob is the co-owner 
and board director of several medium-size manufacturing companies with a combined number of employees near 
4,000.  Bob also serves as the Chairman of Mobile Radius, a wireless platform company in California, and on 
the board of Pine Photonics and Luxnet in Fremont, California, as well as Atonics, a SoC Semiconductor 
company in Taiwan. 
  
Bob has a MSEE degree from University of California at Santa Barbara. He has been very active in community 
services. He has previously served as Chairman of Chinese Association of International Trade, board director of 
Taiwanese Chamber of Commerce, and a commissioner for Silicon Valley’s Santa Clara County Government.
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EOA May Seminar Announcement 
Yalan Mao 

 
Time:        10:00 am, Saturday, 05/10/03 
 
Title: Optical Transceiver Industry 
 
Speaker:  Osa C.S. Mok, Co-founder and Vice President of Marketing, Pine Photonics Communications 
   
Place:  Stanford University CIS Building (Center for Integrated Systems), Room 101 (Cypress auditorium)  
  
Abstract:     
  
With the continuing slowdown of the long haul optical market, many optical component and module companies 
have shifted their emphasis to the metro and access market.  In particular, they are addressing products to meet 
“O/E and E/O” requirements.  Optical transceivers, the standard based and low cost O/E solution, have become a 
hot product market for many small and big companies alike.  But as the market opportunity expands, the 
competition in optical transceivers is becoming fierce.  Very few companies so far have managed to make money 
in this space.  In addition to the incumbent name players like Agilent, Finisar, Stratos Lightwave, many big 
Japanese and US companies such as Sumitomo, Hitachi, JDSU and Intel have also come into the market.  There 
is also a new group of Taiwanese and Chinese suppliers entering into this field.  Mr. Mok will examine the 
characteristics of the optical transceiver industry and analyze the competitive landscape.  He will discuss market 
trend, customer requirement and emerging market opportunity.  Mr. Mok will also review some of the business 
and operational considerations for a transceiver company and share his thoughts on successful business models in 
this highly competitive industry. 
    
Speaker Bio:  
Mr. Osa C.S. Mok, Co-founder and Vice President of Marketing, 
Pine Photonics Communications, Fremont, CA.   
 
Mr. Mok is an international marketing executive in the Telecommunications Industry with over twenty years of 
experience in Fortune 500 as well as in start-up companies.  From 1977 to 1983, he held several management 
positions at Intel and Xerox responsible for the financial and operational management of the companies’  
telecommunication groups.  During 1984 he joined Hambrecht and Quist (now Chase H&Q) as a technology 
analyst responsible for investment research on telecommunication start-ups.  From 1985 to 1993, he was 
Director, International Marketing for GTE (now Verizon), responsible for sales, marketing and program 
management of GTE’s satellite business in international markets.  He successfully developed several key markets 
and established a $25 million per year business for GTE.  He won outstanding sales achievement award and 
received several President’s quality awards for distinguished management achievements.  From 1993 to 1999, he 
worked as a consulting executive, assisting several Fortune 500 and start-up companies in the U.S. and in Asia to 
develop telecommunications business in international markets.  Mr. Mok co-founded Pine Photonics in April 
2000, and is responsible for sales, marketing and product management.  He successfully brought several optical 
transmission products to market and is currently generating significant revenue for Pine.  He has extensive 
background in strategic sales, product marketing, business alliance, joint venture, equity financing, and mergers 
and acquisitions.  Mr. Mok received a MBA degree from University of Santa Clara, and a M.S. from Texas 
A&M University. 
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An interview with Tingye Li, conducted by Dr. Milton M.T . Chang

Milton Chang: How did you get into
lasers?
Tingye Li: After I got my degree from
Northwestern in 1957, I went to work
for Bell Labs. My work at the time was
on microwave antennas and micro-
wave propagation. In Õ59, there was
great interest in lasers but a lack of
good understanding of the elect ro-
magnetic propert ies of the laser res-
onator and its modes. Gardner Fox
and I attacked it using computer sim-
u lat ion to solve the integral equation
associated with the laser mode. We
published our resu lts in Õ60 and Õ61.

That paper every laser jock studied; I
did. What was Bell Labs like in those
days?
The people there were look ing ahead
perhaps 10, 20 or  30 years, doing
very fundamental work . Those days
were what I call the golden era of re-
search. We had no difficu lty just ify-
ing our work . It  was always innova-
t ive and relevant. There was very lit -

A Pioneer in Lightwave Technologies

t le compet it ion. It  was indeed very
excit ing.

And now?
The reality is that  th is very funda-
mental research is disappear ing in
the indust ry. Un iversit ies wil l  now
have to carry the load with the sup-
port of the government. Industry R&D
has to look for  real applicat ions that
are economically viable, whether one
works on devices, components, sub-
systems or systems.

Why werenÕt there many start-up com-
panies then?
At  the t ime, major  innovat ion  was
more on a fundamental level, done
in  big indu st r ial  laborator ies with
deep pockets Ñ  AT&T Bell Labs, IBM,
GTE in the US; Alcatel and Br it ish
Telecom in  Eu rope; NTT, NEC and
Fujitsu in Japan. AT&T, for example,
was vertically integrated in that it not
only carr ied out R&D and manufac-
turing components and systems, but

it  was also its own customer. What
changed all of th is was WDM. That,
of course, appeared in the mid-90s. 

How did WDM make entrepreneurship
possible?
Before WDM, optics were involved very
lit t le in telecom systems. You needed
the fiber, the laser and sensit ive de-
tectors at the other end; from there
on, it  was all electronic. Electronics
systems are big and very complicated.
With WDM, youÕre dealing with lots
and lots of optics. WDM also offered
unprecedented oppor tunit ies to in-
n ovat e in  t h e n et wor k in g ar en a.
Indeed, WDM made entrepreneurship
possible, and it  mushroomed.

You at Bell Labs were in the middle of
the WDM revolution.
Once the optical amplifier came along
at  Bel l  Labs, we real ized that  th is
would be the enabler for WDM in ca-
pacity and cost. We went to the net-
work  planners at AT&T in the fall of
1988; they immediately understood
the impl icat ions. We immediately
launched into what Herwig Kogelnik
called concurrent  R&D Ñ  research
and development  work  concu r rent
with the gu idance from the service
provider group, which was our u lt i-
mate customer.

You have been involved in many pho-
tonics start-ups as well.
IÕm involved with more than 20 com-
pan ies, ei ther  as a member  of the
board or  of the techn ical  advisory
board. So far , only two of them have
failed, one of which shou ldnÕt have
failed because it  had a great product
an d cu st om er s, bu t  i t  r an  ou t  of
funds because [ventu re capitalists]
were afraid to pu t more money in. It
was very sad to see this happening.

What are the lessons learned post-
bubble?
Not  t o get  car r i ed  away by you r  
own enthusiasm or base your busi-
ness case on much-inflated market 
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forecasts. You need to have a
good understanding of the u l-
t imate appl icat ions and how
your product can compete with
other  products. If i t  is a sys-
tems enabler , then you really
have to understand the economics of
the appl icat ion . Otherwise, you Õre
going to fail.

WhatÕs the state of  photonics in
China?
The big Chinese companies are pro-
ducing fair ly sophist icated systems
that are standard equipment. The in-
frast ru ctu re there for  devices and
components is not  as advanced as
for their  systems counterpart. I have
not seen any significant innovat ion
out of China yet. It  will come soon.
The companies are pretty agile as fol-
lowers and are now producing some
of the most advanced equipment, in-
corporating their  own ideas. WeÕre at
the threshold of seeing how they will
forge ahead and really compete with
the other global companies.

This is contrary to conventional think-
ing. I suppose systems are more of a
scale issue. 
If you are smart and understand the
in t r icacies of var ious systems, you
can do your own design, ou tsource
the parts and produce systems with
the necessary management software.
Fu r thermore, the engineer ing pay
scale in  Ch ina is st i l l  sign ifican t ly
lower than that in the US. To bu ild a
wor ld-class device and component

European companies seem to do
better in China.
The Europeans have been doing
internat ional business for  a long
t ime and cer tain ly have been in
China much longer than we have.
They have also employed Chinese
nat ionals in all levels of manage-
ment, as North American compa-
nies are beginning to do now.

What are the exciting technologies?
Wireless, not  opt ical . However ,
look in g ah ead, we wi l l  see t h e
trend toward all-opt ical systems.
For  example, in terest  in  opt ical
amplifiers is moving from [erbium-
doped fiber amplifiers] to Raman
and parametr ic amplifiers. In te-
gration of optical components into
functional optical subsystems will
enable cost-effect ive systems to-

ward Òall-opt ical,Ó and so will regen-
er at or s. However , opt i cal  pack et
switching will have to await  all-opt i-
cal logic, opt ical bu ffers, etc., much
like what we can do now with silicon
in electronics systems. For  that  we
need to do fundamental research on
nonlinear opt ical mater ials.

What career advice do you have for
young folks?
If research is your goal, you should be
well-grounded in physics and math-
emat ics, etc., and t rain  you rself to
think  in terms of fundamentals. Of
course, you need to understand en-
gineering, applicat ions and systems.
It  is interest ing to note that some of
the great systems engineers at  Bell
Labs a few decades back were trained
in particle and nuclear physics. Most
of the members of my department at
Bell Labs were astute physicists who
upgraded themselves to become great
systems engineers.

Any advice particular to being an im-
migrant?
As an  immigrant,  you  need to work
just  a l i t t le harder . Successfu l im-
migrants understand Western cu l-
ture and integrate well into American
society. Above all, take pr ide in your
own heritage. a

Industry R&D has to
look for real applications

that are economically 
viable, whether one
works on devices, 

components, 
subsystems or systems.

Ò
Ó

industry requ ires many years of ac-
qu i r in g t h e k n ow-h ow, t h e ar t fu l
skills, the necessary materials supply
chain and the sophist icated produc-
t ion process.

But the systems business requires
significant marketing infrastructure.
Market ing and sales in any area can
be learned rather  qu ick ly. The two
giant  systems  companies  in  China,
Huawei  and  ZTE,  have strong  mar-
k et ing and sales t eams, and they
have been quite successfu l in China,
Sou t h east  Asia, East er n  Eu r ope,
North  Africa  and  South  America.  As
long as they can produce reliable and
competitive  systems,  they  will  have
cu stom er s. Both  com pan ies have
subsidiar ies in the US that are look-
ing at the US market right now.

Doing business [in China] is a mys-
tery to most people.
You  need to u nderstand [Ch inese]
culture, mind-set, mentality and poli-
cies, but above all you need to speak
the language. The cu ltu re in China
now is moving gradually toward the
West , so itÕs becoming easier  to do
business there. Many people there
donÕt speak English well. When you
can  speak  Chinese,  you  have a big
advantage.

Tingye Li
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