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INTERVIEWER:  It’s a real privilege today to have the opportunity to talk to Tingye Li, one of 
the optics pioneers who was instrumental in the early development of much of what we now 
know as fiber optics electronics.  He spent, of course, a number of years at AT&T/Bell 
Laboratories at a very exciting and instrumental time in the early development phases of fiber 
optics.  Dr. Li, let me ask you first of all, how did you first come to Bell Labs? 
 
LI:  [00:46]  Well, first of all, I want to tell you that I’m very happy to be here to talk about the 
history.  Since I’m very old, I’m very happy to chat about the history of anything.  I was a 
graduate student at Northwestern, and one of my friends, Bill Jinks , who is nine years older than 
I am, and also, we share the same thesis advisor, Dr. Bean, and he joined our labs nine years 
before I did.  So he recruited at Northwestern and gave me an offer that I couldn’t refuse.  And 
so I joined Bill Jinks at Homedale, New Jersey, when I first went there since I was doing 
microwave antennas work in Northwestern.  I was in the field of microwaves, microwave 
transmission, and a little later on satellite communications, the very first satellite work, I was a 
little bit involved in.  Very soon, in 1959, I got into lasers, doing laser resonator work with 
Gardner Fox.   
 
INTERVIEWER:  Describe some of that early work with Gardner Fox on laser resonator modes. 
 
LI:  [02:24]  Well, it all started when Ali Javan at Murray Hill gave a talk on lasers, and this was 
before there were any real lasers.  He was working on helium neon lasers, and he was 
speculating on the laser resonator, and then really, Kauffner , who was our director at the time, 
came back and mentioned this to me, and said, “Well, Tingye, would you like to do some 
speculations theoretically on laser resonator modes?”  And therefore, I started cooperating with 
Gardner Fox on this, and it was pretty easy for me, because I had my training in electromagnetic 
theory.  So that’s how it all got started.   
 
INTERVIEWER:  And how did that lead you into the area of amplified WDM systems? 
 
LI:  [03:25]  Oh, that’s a long stretch.  Well, from lasers, we did quite a few years of work on 
lasers, both experimental work and theoretical work, particularly on the mode theory.  And then I 
was back leading a department doing millimeter wave guard transmission work for a few years, 
and the idea is to transform that department into optical fiber work, and that was in the late ‘60s.  
And then, pretty much in 1969, when Corning first announced--  or announced in 1970; we knew 
about it in ‘69, in ‘70 the low-loss fiber.  At Crawford Hill, where I worked, quite a few 
departments then started doing work on optical fiber communications, ranging from fibers and 
characterization of fibers, devices, lasers, detectors, and systems. 
 
INTERVIEWER:  Tell us about those early days at Bell Labs.  What was the mood like?  Did the 
people have any idea what in the world they were getting into at that point? 
 



LI:  [05:00]  The mood was excitement.  At times, I couldn’t wait in the morning to get to work.  
You know, your brain, it doesn’t shut off, and you’re thinking about it, and I was even dreaming 
about it.  During those days, anything we touched was new.  Also, anything we touched had 
potential of commercial application.  And so we were all excited.  We, of course, had views that 
the fiber has great bandwidth for transmission, but we never thought of, of course, how it is 
today with the Internet, with the traffic of today.   
 
INTERVIEWER:  You stayed there 41 years.  There must have been something you liked about 
the place. 
 
LI:  [06:03]  Well, when I first joined, I thought I was going to be there for about five years and 
learn a few things; then I would get out of there and teach.  But it turned out, I was there for 41 
years, and I was learning all the time.  I was a student.  I learned from my colleagues, and it was 
just exciting.  It’s a place that I didn’t want to leave, because they were just full of excitement, 
and anything we touched, as I mentioned, was new. 
 
INTERVIEWER:  You mentioned your early work with microwaves and antennas, and of 
course, lasers and optimal communications.  Did these other fields help develop your 
understanding and bring a fresh insight into fiber optics? 
 
LI:  [06:50]  Absolutely, and so did many of my colleagues who have retired; they were real 
pioneers.  What we were doing was really not random research at Bell Labs.  We searched the 
ideas.  You know, yesterday, at the plenary session, Feran  mentioned about big ideas, and 
requirement execution.  Well, we had ideas—some of which are small, some of which are big—
but we didn’t understand what the real commercial requirements are.  At the time, at the early 
stage, you really don’t care; you’re full of hope; you see the potential, and you work on these 
technologies of future applications. 
 
INTERVIEWER:  Did you ever reach the point where you were just fully devoted and involved 
with optical communications and recognized that’s where you wanted to stay? 
 
LI:  [08:00]  Absolutely.  There were a couple of other departments, and I headed one of them.  
This is in the early ‘70s.  We just devoted our full effort onto optical fiber transmission, ranging 
from, as I said, fibers, devices, to systems. 
 
INTERVIEWER:  And tell us about the early work in WDM and amplification that you were 
involved with. 
 
LI:  [08:31]  Oh, it’s not early; it’s a little later.  At first, we were doing work on one channel per 
fiber, and people had dreamed about WDM, but WDM at that time was not a commercially 
viable thing simply because there were no amplifiers.  When the erbium-doped fiber amplifiers 
appeared on the scene, we immediately grabbed onto it. I headed a department which was doing 
systems work, and we had very close association with our customer—mainly the network 
planners—and we understood the economics of optical fiber systems, and when we saw the 
optical amplifiers, we immediately realized how economic WDM systems can be, and it is 
scalable, expandable, going from a few channels to many, many channels over 100, practically, 
and each channel, the speed of which can increase from 2.5 gigabits per second to 10, now 40.  



So there’s just astronomical bandwidth, and at an economic cost-effectiveness that was only 
imagined, and we saw all of that.  And this is just because we were very close to the system 
network planners, who are our ultimate customers that buy the equipment from our customer.  
Namely, at the time, it was Western Electric.  They manufacture the system; then they sell them.  
My lesson learned is that if your customer doesn’t quite believe you, you go to your customer’s 
customer.  You understand their needs.  Once you understand their needs, and once they embrace 
your technology, then your customer will come begging for your help, and that is a very, very 
important lesson that we learned. 
 
INTERVIEWER:  So you had these enormous opportunities for growth potential in a fiber optics 
system; you could carry many wavelengths through an optical fiber; you could amplify the 
signals throughout the network, but yet you knew about WDM sometime before it was actually 
implemented commercially.  What was that wait like, knowing that the technology was there, but 
that it had to be commercialized?   
 
LI:  [11:20]  Now, people did some WDM experiments in the labs, but WDM, as I mentioned, 
was not commercially viable simply because of economics.  It was cheaper to go up in high 
speed to increase the capacity, so it sort of lied dormant for a while until the optical amplifier 
appeared on the scene.  When one amplifier can amplify, at the time, dozens of channels, now 
hundreds of channels, so there’s terrific economic advantage to be had. 
 
INTERVIEWER:  You’ve also be a prolific writer and speaker.  Have you always been a good 
communicator, or did that sort of come with the territory? 
 
LI:  [12:15]  Well, I don’t know how well I communicate.  I have learned to sell my ideas as I 
worked at Bell Labs.  I think we all do.  The ones I don’t tend to be more introverted and tend to 
work on more scientific things, and if you work on technology, you’ve got to be able to sell your 
ideas, convince your customers that you have a fantastic technology that will fill their needs and 
requirements.   
 
INTERVIEWER:  You mentioned some of the other fiber optic pioneers that you worked with, 
and I had an opportunity to spend some time with Stewart Miller before he passed, and Caminal  
of course, and there is just a legendary group. 
 
LI:  Ivan is my Jewish brother.  
 
INTERVIEWER:  Tell us a little bit about that brilliant innovation that went on there.  I think 
you’ve mentioned at times about the lack of ability to just perform research nowadays.  How 
critical was that in the process? 
 
LI:  [13:41]  Extremely so.  At Bell Labs, the great ideas that Brian Feran had referred to 
yesterday came from the grassroots.  And we were not told that you should work on this or that.  
The members of technical staff just looked at some technology, which is in the mainstream of 
AT&T—transmission, switching.  Okay?  And first, we work on the sciences and the feasibility 
of these ideas.  Then we worked on more practical things, applied things, with the aim that there 
is an applications.  And then some of us, like my department, we were the systems department, 
and before that, I was heading a devise component department, but we have to understand the 



economics of networks and the economics of systems.  That’s why WDM took off.  Even the--  
I’ve always said to my colleagues that even if you’re working on devices and components, you 
should understand the application of your devices in a system, then understand the economics of 
the systems.  Otherwise, you may not be working on photonics, but phantonics—phantom things 
that you imagine, because compared to other technologies, perhaps, your way of doing things 
may be inferior not necessarily technically, but economically.  So it’s very important for those of 
us working on technologies and applications to understand the economics of the technology.   
 
INTERVIEWER:  You’ve been a strong goodwill ambassador for fiber optics to the Chinese 
community.  There’s been a lot of growing innovation coming out of that area, and that nation 
seems to be embracing fiber optics in a very powerful way.  Tell us about that. 
 
LI:  [16:08]  Well, indeed, I have been going to China, invited to China, to give lectures, and I 
am honorary professor in more than ten universities there.  And so 20 years ago, they were sort 
of in catch-up mode, but right now, I pretty much think they have caught up, and there are 
companies like Hwa Wei and ZTE and Fiber Home which are systems companies which make 
systems transmission as well as switching systems that are almost as good as anybody, and 
furthermore, they’re very aggressive in South America, in Europe.  They’re not here yet, and it’s 
not soon that they’re going to be here.  But also, a big component industry is coming up in 
China.  As you know, most of our big component companies have their manufacturing base in 
China now.  And I say this: that we need to, if we’re to compete with them, we need to 
emphasize the innovation part, and this is extremely important, and President Bush has 
mentioned this, and it’s about time our government paid attention to this part of our 
development. 
 
INTERVIEWER:  You won more than your fair share of awards, including the prestigious John 
Tindle Award.  Based on your Bell Labs work, which are the most meaningful to you? 
 
LI:  [18:06]  I think the meaningful thing to me is to see how the results of our work get to be 
applied, commercialized.  And the meaningful thing to me is to see how this meeting here, the 
OFC, had grown from a couple of hundred people way back almost 30 year ago to this size.  So 
that is the meaningful thing.  The awards, well, it’s sort of nice.  As I said, a couple of years ago, 
when we received the photonics award of IEEE, I would give all the honors I receive to my 
colleagues.  They deserve the honor and the recognition.  I just kept a little part, which is the 
honorarium, which I gave to my wife, because without her, I couldn’t be here talking with you 
like this.   
 
INTERVIEWER:  You’ve been an astute observer of the trends in our industry, and once even 
waxing poetic about the pitfalls of irrational exuberance.  What is in store for our future? 
 
LI:  [19:32]  I think what’s in store for our future at the moment is on the evolutionary scale 
rather than revolutionary, and we still have very powerful technologies, so that we will have a 
more flexible network, and to enable our transport or the transmission part more--  it will grow in 
capacity, so that we can feel the needs of the growing Internet, which will have voice over IP and 
IP TV and all sorts of things that we can do with IP.   
 



INTERVIEWER:  What would your advice be to a young researcher considering a career in fiber 
optics?  Are there still opportunities for innovation in technology for…? 
 
LI:  [20:36]  Oh, yes, there’s always opportunities for innovation in almost any field—especially 
in the fiber field.  My advice is that they should be trained in fundamentals, so they have a very 
broad fundamental scientific training so they can switch or change directions, because if you’re 
in research, you have to be ready to take on anything new, and so it’s very important to be based 
well in fundamentals.  And then, just take on anything.  I have a saying--  I had a department 
consisting mostly of physicists and engineers, and I always say that smart physicists upgrade 
themselves to become systems engineers.  Indeed, to be a great systems engineer, you need to 
understand the fundamentals.  It’s not that I say that you shouldn’t do electrical engineering, but 
electrical engineers tend to be more focused.  But the physicists tend to be very broad, and they 
make very good systems engineers.  At Bell Labs, some of the great systems engineers, the 
executives, all had their basic training—not all, but most of them—in physics, sometimes high-
energy physics.  They understand systems concepts.  I myself am an electrical engineer, but 
when I took my courses, I took most of them in physics and mathematics. 
 
INTERVIEWER:  That sounds like great advice.  Thank you so much for your time; it’s been a 
real pleasure.   
 
LI:  It’s a pleasure talking with you. 
 
INTERVIEWER:  Thank you.   
 
 
 
 
INTERVIEWER:  Hello Mr. Li.  We wanted to continue on some of the discussions on the 
marriage and the evolution on the light sources, the fiber, and the detector and your work at the 
labs, and what were the challenges that you went through, and how did you see these evolve? 
 
LI:  [23:37]  Right.  At first, of course, there was the semi-contact laser, the gallium arsenide 
laser that operated in the wavelength range of around .82 to .85 micrometers.  That was where 
the fiber exhibited pretty low loss, and it was very lucky, as if it were God-given.  The first 
challenge at the time in the ‘60s was the lifetime of these lasers.  At first they lived for a few 
minutes, then hours, but very soon the lifetime was in terms of 104, 105 hours.  And so we used 
these lasers, but the first system that we had in operation used gallium arsenide LEDs in that 
wavelength region operating with multi-mode fibers, of course.  And indeed, the first system on 
the Northeast Corridor, which is the real commercial system, and before that there was sort of a 
metro system in Chicago trialed by AT&T, but AT&T very soon put the first real long-haul 
system on the Northeast Corridor linking Washington to New York and then to Boston.  At first 
it was a multi-mode fiber system, but very soon it became a laser system operating, again, in the 
.82 micron range.  And soon after that, when we were able to get even lower losses, at 1.3 
micron—not 1.5, at 1.3 micron—then we had a 1.3 micron laser, and they were installed in the 
Northeast Corridor, with single-mode fibers, of course. 
 



INTERVIEWER:  Okay.  And going back to the original multi-mode, what was the repeater 
spacing at that time? 
 
LI:  [26:02]  Probably, with a couple of miles.  
 
INTERVIEWER:  And then the next evolution was up to the 1.3 micron, still on multi-mode 
fiber. 
 
LI:  No, it was laser then. 
 
INTERVIEWER:  Oh, it was a laser.  Okay, and was the detector a challenge? 
 
LI:  [26:28]  Well, at .8 microns, we could use silicon, the detectors, either in the PIN form 
without avalanche gain  or the APDs, the avalanche photo diodes, which offered avalanche gain, 
and therefore, we could extend the distance to several miles.  But at 1.3 microns, the silicon 
detectors don’t have much responsivity, and therefore, we developed PIN photo diodes that 
operated at that wavelength or region using the indium phosphide material of which the lasers 
were made of.   
 
INTERVIEWER:  And then the change to single-mode fibers, even though the first installation I 
know of was in 1983 in Upstate New York, there had to be a lot of work prior to the 
implementation of it.  Can you review some of the challenges you went through? 
 
LI:  [27:40]  Well, as I saw it then, there were not really challenges, but more excitement as we 
went to the longer wavelengths.  The fiber loss was reduced dramatically, so therefore, the 
repeater spacing, instead of a few miles to several miles, extended to 25 miles, or now even 
longer, and a 1.5-micron operation began to be deployed.  So of course we had to pull in new 
fibers with the lower losses and longer wavelengths, and by then the devices had very good 
lifetime, so we really didn’t worry about the life of lasers then.  The challenges were going up to 
higher speeds.  The first systems operated at 45 megabits, then 90 megabits, then 180 megabits, 
then around 500, and fairly soon, 2.5 gigabits per second.   
 
INTERVIEWER:  In the labs, you had quite an opportunity with resources, but you also had to 
have challenges, because there were no test procedures established; you pretty much had tow rite 
and define those. 
 
LI:  [29:31]  You are absolutely right.  We had our own test instruments.  If we cannot purchase 
them on the market, we make our own.  But we also worked with different instrument 
companies—for example, HP.  We encouraged them to make certain instruments, and indeed, 
they came to our labs and had many, many meetings with us to explore with us our needs.   
 
INTERVIEWER:  As a summary, how would you like to--  how do you think that AT&T/Bell 
Labs--  the perspective that would be looked at, and to the future years, looking back on the 
excitement, the energy… 
 
LI:  [30:35]  Well, you touched upon something that I feel very sad about.  Because of global 
competition, no company can afford the Bell Labs of yore, with visions that extend over 10, 15, 



20 years.  Now, the sights are shortened to the next year, or perhaps two or three years.  So it is 
very difficult for commercial companies--  indeed, this is global.  It’s not just an American 
phenomenon, but it extends worldwide.  And if you want to compete, it’s not possible to do 
fundamental--  it’s difficult to support fundamental work.  Therefore, I feel very, very strongly 
that our government should support this type of work in universities—very fundamental work—
but not the type of work that competes with companies—not short-sighted type of work.  They 
should look at the technologies and to find out what sort of things that we need to do and support 
that, and first the scientific work and not technologies.  This is what I call strategic research.  
You look at what the field needs, and you drive your fundamental scientific work toward that 
goal.  For example, there are lots of projects funded by DARPA on optical packet switching, but 
we don’t have an optical buffer.  So before you fund the packet switching work, you should fund 
very fundamental materials work that will eventually lead to buffers, because if you don’t do 
that, what you are doing now may become obsolete as soon as you have some viable optical 
buffer.  So this is my message to the funders, that they really should understand technology, 
understand applications before they go ahead and fund some fanciful thing that really has no 
technological basis. 
 
INTERVIEWER:  For people that are coming through school now and looking at a career in 
photonics, do you have any words of wisdom? 
 
LI:  [33:40]  I think photonics have plenty of future for applications, and therefore, innovation in 
all sorts of fields, including, of course, telecomm, but biology, medical technology, and even for 
consumer.  Look at the way that LEDs are going.  They’re going to inherit the world as far as 
lighting goes.  If we turn every incandescent light off and replace them with LEDs, we can save 
so much energy.  So you know, there are all sorts of opportunities in the optical electronics field 
and photonics—things that no one can imagine right now.  So I say to the younger people who 
are in school, as I said earlier this morning, ground you well fundamentals.  Prepare yourself for 
changes. 
 
INTERVIEWER:  As a summary, how would you like to be remembered from the industry and 
what you’ve done to make such a successful… 
 
LI:  [35:05]  Well, I don’t know whether I want to be remembered or not, but I tell you, I had a 
lot of fun.  As you can see, I really am enjoying my work, and I enjoyed interacting with my 
colleagues, and I have learned a great deal from them.  As I said during my talk when I received 
my photonics award, the citation was vision, leadership, and pioneering work.  I said that in 
order for me to have vision, I had to stand on the shoulders of the giants in the field.  So indeed, 
it was my colleagues that really formed the synergy with which we all worked to get to where we 
are, and as far as leadership goes, you know, they may consider me a leader, but the guys that I 
lead can run faster than I could, so they very often lead me.  As far as pioneering work goes, 
well, the advantage of a pioneer is that you do the easy work first.  So you have an easy time.  
The difficult work, you leave for the people who come after you.  So I’ve had a wonderful time, 
and I really appreciate my friends, my colleagues that I have been working with for decades. 
 
INTERVIEWER:  Great.  It’s been a real pleasure, and thank you for taking the time today. 
 
LI:  Well, thank you for this chat.  I’ve enjoyed it. 



 
INTERVIEWER:  Good.  Thank you. 
 


