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AK: It’s Monday, March the 18th, 2013, and we’re in Anaheim, California speaking with 

Rod Alferness who is currently the dean of the College of Engineering at UC Santa 

Barbara, and has been there since September 2011? 

 

RA: That’s correct, yes. 

 

AK: Rod was president of the OSA in 2008, was president of the IEEE Lasers and 

Electro-Optics Society, now the Photonics Society, in 1997, and is a fellow of both of 

those organizations.  He also became a member of the National Academy of Engineering 

in 2003.  Congratulations on that. 

 

RA: Thank you. 

 

AK: Rod won the IEEE Photonics Award in 2005 and the OSA’s Leadership Award in 2010.  

That’s without even discussing your work, so we have a lot to talk about.  Let’s start at 

the beginning.  Can you tell me when and where you were born? 

 

RA: I was born in St. Cloud, Minnesota in 1946, December 7th, Pearl Harbor Day, which also 

turned out to be my mother’s birthday, so it was a confluence of events.  Grew up in 

Minnesota, a small town in Minnesota – Princeton, Minnesota, not to be confused with 
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Princeton, New Jersey – a farm town, and then moved when I got a little bit older to a 

larger town in Minnesota, Anoka, outside of Minneapolis. 

 

 I did my undergraduate work at a small college in St. Paul, Hamline University, and I 

majored in physics with a minor in math.  I had pretty much decided very early on that I 

was going to go to graduate school.  This was in the time of the Vietnam War.  While I 

was working at Hamline actually, in those days Minneapolis was a city of computers.  

The computer industry was very strong there.  UNIVAC was very close to my campus 

and they offered me a part time job during the school year and so I worked there.   

 

 Actually, when I graduated in 1968 from Hamline the government decided to do away 

with graduate school deferments.  I was planning on being on my way to University of 

Michigan in physics and decided that I probably didn’t want to get drafted.  UNIVAC 

offered me a job and that kept me out of the draft for a year.   

 

 Actually, one of my first days at Bell Labs was when I was sent as a resident visitor from 

UNIVAC to Bell Labs in Whippany, New Jersey.  Bell Labs at that point was the prime 

contractor for the government ABM system.  It was in the early days in which there was 

computer control of radar systems and interception.  So I spent a year at Bell Labs as a 

resident visitor. 

 

AK: This would have been after graduating from Hamline in ’68? 
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RA: Yes, so this was ’68-’69, and UNIVAC tried to convince me that computers were the 

future.  I tell this story now to the computer science folks at UCSB.  In my wisdom I had 

decided, since I had programmed computers by flipping toggle switches – input the ones 

and zeroes for the instructions and then count off the number and flip the parity bit – I 

had decided that all of the subroutines that you would ever need, how many sub routines 

do you need?  How many different kinds of computations do you need to do?  I had 

decided all of that would be in modules that would be on people’s desktops. 

 

 The future of programming was very, very limited, so I made this very visionary decision 

that I was going to continue to go on and get a PhD in physics rather than move into this 

new area of computer science.  So much for visionary wisdom.  I did go to the University 

of Michigan then and spent one year.  Unfortunately, I was then drafted – unfortunate 

because, of course, no one wants to be drafted, and it was in the thick of the Vietnam 

War.  But I was lucky because I had finished a master’s degree at Michigan in physics 

and that got me into something called the Science Advisory Program. 

 

 I went to boot camp, in all ways doing what any draftee would do, but when I finished 

boot camp, I actually got sent in this scientific advisory, or scientific assistant kind of 

mode, to Fort Monmouth, New Jersey.  I was assigned to the atmospheric sciences lab 

and they were working on laser propagation in the atmosphere and this whole area of 

laser propagation through turbulence.  I actually worked with a civilian scientist, 
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published a couple of papers in applied optics, and that’s how I got interested in optics.  

When I finished the army in ’72, I went back to the University of Michigan and stayed in 

physics, because I had done enough course work there.  I was very fortunate.  I decided I 

was going to take some courses in optics from the electrical engineering department and 

signed up for optical signal processing and holography that was taught by Emmett Leith.   

 

 I was also very fortunate because on the physics staff was a fellow by the name of 

John Ward, who had done very early work in nonlinear optics.  He agreed to serve as a 

co-chair for my thesis committee.  I enjoyed Emmett’s course very, very much.  After 

that one year back from the army, I asked Emmett whether there was going to be any 

opportunity to do a thesis under him.  He was very gracious and agreed to it, and John 

Ward from the physics department served as my co-advisor.   

 

 I graduated in physics, but my thesis work was in holography, and I was extremely 

fortunate.  Emmett was just a fantastic individual, one of the true pioneers in optics and 

just this very wonderful gentleman.  On the one hand, he never asked a lot from anyone, 

and certainly didn’t push people; but just based upon his role model behavior, he inspired 

his students, and so it was a wonderful experience for me. As an advisor, as a mentor, 

Emmett was wonderful! 

  

 I worked in the area of volume holography, which is making holograms in thick materials 

that have Bragg-like behavior in terms of things like angular and wavelength selectivity.  
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My thesis was about how you can expose multiple holographic images on a thick plate 

material for applications, ultimately to get a better understanding of density for data 

storage applications. 

 

 I also was delighted that I was in the holography room, as I had all of the large picture 

window size holograms that Emmett and Juris Upatnieks had made over the years.  When 

visitors came I got the pleasure of being able to show these holographs.  It was a time in 

which I learned a lot.  It’s where I really kind of got the joy of what optics was all about 

and what it could do, and had the pleasure of working with such a gentleman and true, 

true pioneer.  When you spoke with Emmett he usually didn’t have a lot to say, but when 

he said something you knew that it was profound and this was something you should 

listen to.  He also had an extremely interesting dry humor that was quite unique and made 

for a wonderful graduate school experience.   

 

 I know many classmates who would have a difficult time saying that they really enjoyed 

their graduate time, but I can truly say that I did.  It was Emmett who introduced me to 

the Optical Society of America.  That was the society that he was a member of.  He went 

to the annual meetings.  He wanted to make sure his students could go to the annual 

meetings.  Emmett was always funded, but he never looked to be over funded, so he was 

always looking for ways to save money.  At the same time, he knew the value of going to 

the annual meeting of the Optical Society and so he got a bunch of students in the car and 

off we went.   
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 So we drove, I remember a trip to Washington, D. C. for the annual meeting.  I remember 

another meeting, another trip from Ann Arbor to Boston.  That’s the first professional 

talk that I gave at the Optical Society of America.  Emmett was very thrifty, so one of the 

things that we had to do on this trip, and he always drove, is he had a car that had a little 

bit of a leak, an oil leak.  So he had strategically placed a can underneath that leak so he 

could collect the oil.  We had to stop every few hundred miles and he would jump out of 

the car, go under the hood and take that can, open the oil and put the oil back into the 

engine.  That was a glimpse of Emmett and just how much of an interesting individual he 

was. 

 

AK: The accidental environmentalist.  (Laughter.) 

 

RA: The accidental environmentalist.  Actually, another story about Emmett is, that this is in 

Ann Arbor and he actually lived just outside of Ann Arbor.  He had a connection, 

however, to California and I don’t know exactly what the story is, but he had planted an 

orange tree.  He’d cover it in the wintertime and treated it very preciously, and I’m told 

he took orange fruit off of it, and again, built an enclosure around it, so that it made it 

through the winter.  So yes, very much a naturalist and environmentalist. 

 

AK: I would like to go back a little bit.  By the way, for the record Emmett Leith is a co-

inventor of 3D holography, and the OSA has an award named in his honor. 
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RA: Yes, and if I can actually follow up on that, Emmett has an award in his name.  I was 

very fortunate because the first year that award was given, the winner was Adolph 

Lohmann, someone who Emmett would have been very, very happy to know that the 

award was going to.  Adolph was not so able to travel and he wanted to receive the award 

in person.  He was not able to travel to receive the award, so I had the great pleasure of 

traveling to Germany and presenting that award to him at a symposium that was in his 

honor. 

 

AK: What year?  Do you remember what? 

 

RA: I’m quite sure it was the year that I was president of the society, so it was in 2008. 

 

AK: That is very nice, to be able to present an award named after your thesis advisor. 

 

RA: Indeed, it was a real honor. 

 

AK: And as president of an organization to which he had introduced you. 

 

RA: Yes. 
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AK: Very nice.  Growing up in Minnesota, tell me a little bit about your early scientific 

interests.  Were they evident?  How early were they evident? 

 

RA: It’s interesting.  I must have been affected by Sputnik, because I know that, and this was 

a small school, this was a farm town, maybe a population of 2,000 people or something 

like that.  It wasn’t a one-room schoolhouse, but it was a small town.  But somehow or 

something like that did ring in my ear in some ways because I remember that when I 

went into seventh grade, I just remember thinking at that time probably should pay some 

attention to science and math, but particularly science. 

 

 I was never really a gadget person, and in that sense it was more that I enjoyed science 

and found it interesting, and compared to many other people, I found it relatively easy, 

not necessarily that difficult, and likewise with math.  I probably didn’t have a very good 

idea of exactly what a scientist or an engineer would do but somehow maybe got 

guidance, that if you like science and math, well then, maybe you should think about 

going into physics or engineering. 

 

 When I got older, in the ninth grade, we moved to Anoka, which was a larger community, 

and with probably a lot more advising and so forth, and in a school in which how you did 

in school was actually important.  In the small town I was coming from, it was really 

more about sports and those things, which I did actually in the larger school as well, but 

all of a sudden the fact that one could do well in science and math was appreciated by 
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one’s peers.  I just continued working in that, or pursuing that, and then had it in mind 

when I went to a four-year liberal arts school, Hamline University, thinking that I wanted 

to go to grad school, get a PhD, but again not necessarily knowing exactly what all that 

meant. 

 

AK: Were either of your parents involved?   

 

RA: No, I was the first of our family, the only one actually that went to college.  My parents 

did not. 

 

AK: Did you have brothers? 

 

RA: Yes, my brothers didn’t go to college, and my parents had not gone to college.  So this 

was very much farm town Minnesota kind of upbringing. 

 

AK: No sisters, but some brothers. 

 

RA: Yes, four brothers. 

 

AK: Four.  Where were you? 

 

RA: I was second to the youngest. 
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AK: Did any of the others share your interests? 

 

RA: No, no. 

 

AK: What was your sport? 

 

RA: Actually I played baseball, football, and basketball.  Baseball was my best sport. 

 

AK: Tell me a little bit about the decision about going to college.  You knew you wanted to go 

on. 

 

RA: Yes, when I first went to college I had not decided that I necessarily wanted to go on to 

grad school.  I didn’t know exactly what I wanted to do, because if I had known exactly 

that I wanted to go to grad school, get a PhD in physics, I’m sure I would have been told 

to go to the University of Minnesota.  Somehow, I didn’t quite want to do that.  I wanted 

to take it a step at a time.  I may have even had teaching in mind; I’m not sure, when I 

first started.  Then as I got into particularly the physics curriculum at Hamline I got some 

good advice from faculty there that I seemed to be doing pretty well and should consider 

going to graduate school. 
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AK: You mentioned this, but forgive me if I need to go over it again, but you graduated from 

Hamline in ’68 and the lottery had been –  

 

RA: Not yet, no. 

 

AK: That’s right, it was ’69. 

 

RA: Exactly.  So in ’68, just months before I was graduating and I had already been admitted 

to Michigan in physics and they did away with graduate deferments.  They didn’t put the 

lottery in immediately.  UNIVAC, the first computer company, offered me a job, they 

said they could get me a deferment.  So in ’68 when I graduated, I went fulltime to work 

for UNIVAC.  It was at that time they sent me as a resident visitor to Bell Labs in 

Whippany, New Jersey, so when I finished one year working for UNIVAC the lottery 

was in place.  When I went to graduate school in the fall of ’69 I had hopes that I might 

be saved by the lottery, but in fact I got a very low number, which meant that I would be 

first to be drafted.   

 

AK: Everybody remembers their number. 

 

RA: Everybody remembers their number, and I think I was number nine.  The conspiracy 

theory was that they had taken the balls, they had dropped them in the bucket, with the 

January birthdays on the bottom of the bucket and they turned it over.  When they put it 
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down they took off from the top so they took the December birthdays from the top, and 

my birthday was in December and so, yeah, so much for the lottery.   

 

 But the die had already been cast.  I had gone to Michigan and had hoped to get a decent 

number but it didn’t happen.  The good thing was that at Michigan I had finished a full 

year and fortunately had actually gotten into the lab a little bit, and I was starting to work.  

I probably would have ended up a high energy physicist if I had just gone that path.   

 

 But the good thing was that I had finished a master’s degree so when I, at the end of ’70 

when I was drafted, I’d actually had a master’s degree.  Fortunately, also, I had been 

made aware of this, it’s called the Science Advisor Program, and so I had applied for that.  

Then when I actually did get drafted, I did not know that I was in the program.  It was 

only when I finished boot camp and got my orders that I knew I had gotten into this 

program. 

 

AK: Where did you do your boot camp? 

 

RA: Fort Knox.  The home of the tank divisions I think. 

 

AK: You didn’t have an AIT, you didn’t have a follow-on to basic?  You went straight into the 

Science Advisory? 
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RA: Right, yes.  So that was some good information at the right time.  It turned out to be very 

useful. 

AK: Tumultuous time, wasn’t it? 

 

RA: It was a tumultuous time, and there were friends and colleagues both from my school and 

folks that I had come to know at University of Michigan that didn’t come back, and so it 

was a tough time. 

 

AK: You received your PhD in physics at Michigan in 1976.  Tell me a little bit about the 

work that you did there and how that led to your decision to make the next step. 

 

RA: The work that I did there under Emmett Leith was in volume holography.  The problem I 

was trying to address is the density of information that one could store holographically, 

potentially for applications of high capacity data storage.  It was a combined 

experimental and theoretical piece of work where the key kinds of questions were how, if 

I make multiple exposures to form a volume hologram, I’m differentiating between those 

different exposures using the Bragg selectivity of that thick material; how angularly 

selective can I store images, because ultimately that would impact the density of storage 

that I could get. 

 

 Experimental work was done in dichromated gelatine.  The theoretical work that I did, I 

actually developed a very simple, but it turned out to be reasonably powerful approach 
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which I called the theory of thin grating decomposition which really looked at a volume 

hologram as a series of thin holograms.  Thin holograms would have no angular or 

wavelength selectivity, and I just did superpositions of thin holograms and then used very 

simple computer programs to be able to analyze the impact.   

 

 Effects like wavelength selectivity, what’s the right Bragg angle, all of those things came 

out very, very naturally from the analysis.  I could build structures or I could analyze 

structures that had holograms that were made by slightly changing the angle between the 

reference beam and the object beam and then calculate what would be the coupling 

between those two different holograms as a function of wavelength or as a function of 

angle. 

 

 That very simple theory worked very nicely to predict that, for example, one could get 

very, very strong coupling between two holograms even when they didn’t share the angle 

of the object.  The reference beam was dramatically different in the two cases.  But if it 

turned out that the diffraction angle of another hologram came out at one of the forming 

beam angles of another hologram, there was a second order coupling process that actually 

allowed very strong coupling, in fact 100 percent coupling through a second order kind of 

process that I called cross coupling.   

 

 It was an interesting phenomenon when we did the experimental work.  The experimental 

work was done in collaboration with a classmate and good friend Steve Case, so it was an 
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combination of analytic work and experimental work, and again working under the 

mentorship of Emmett Leith and Juris Upatnieks, the colleague of Emmett Leith.  He was 

the master in the laboratory and was very helpful. 

 

AK: Also a recipient I think of the Emmett Leith Award. 

 

RA: Yes, indeed. 

 

AK: Was there any obvious application, or were you even thinking about that? 

 

RA: The application that people had been thinking about was data storage, digital data 

storage, and the kind of work that I was doing was addressing, in principle, what that 

storage density might be.   

 

 As it turned out, the kind of coupling phenomena that I observed in both the theoretical 

and experimental work kind of took over and I spent more time looking at this second 

order, or virtual coupling, in periodic structures of which volume holograms are one 

example.  As it turns out, people have continued to look at holography as a way of doing 

very high optical storage, density storage.  As far as I know there have been a number of 

attempts, but so far the single plane of technology that we know in DVDs, and increasing 

semiconductor storage, direct flash type storage continue to improve, so, so far, I don’t 

believe that holographic technology has really found its place.   
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 It was very interesting research at the time and a learning experience.  And a learning 

experience, again, because of Emmett, our labs were not elaborate.  We didn’t have lots 

of electronics, lots of equipment, but I think what I learned from Emmett was that it’s 

really about understanding so that you can invent, so that you can find new ways of doing 

things.  A simple experiment, a nice idea, interesting idea, a clever idea that can be 

demonstrated without a lot of complexity, very often offers some of the best opportunity.  

So it was a good experience. 

 

AK: Tell me a little bit about your thinking about what to do after you completed your 

doctorate. 

 

RA: A pioneer in volume holography was Herwig Kogelnik who, of course, worked at Bell 

Labs.  As I was learning more about the work, I read his paper on thick holographic 

ratings.  When it came time to look for a job I simply wrote Herwig a letter.  Because I 

hadn’t met him when I was still a graduate student, or at least I hadn’t met him in a way 

that we had a personal discussion – but I wrote him a letter and said I was interested in a 

job at Bell Labs.   

 

 At that point Bell Labs was not actively pursuing holography anymore.  There had been 

some very extensive work that had been done by Herwig and others, but at that time that 

had kind of stopped.  So I knew that if I was going there I probably wasn’t going to do 
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holography, but it was an entree so I sent Herwig the letter.  Knowing Herwig as I came 

to know him, of course he responded, and in fact I was called by the recruiter who 

actually happened to come from Whippany, and so I went to interview at Bell Labs. 

 

AK: And decided to join there. 

 

RA: Yes.  It was pretty hard to turn down an offer from Bell Labs, and particularly coming 

from Herwig.  I had interviewed at a number of places and, yes, when I got the offer from 

Bell Labs I accepted that offer.  At that time Herwig was a department head in a group 

that was working essentially on optical devices, including integrated optics.  What turned 

out to be extremely important was the work that I had done in volume holography and the 

kind of simple theory that I had developed around thin grading decomposition, was a part 

of a larger area of coupled wave theory, coupled wave approaches. 

 

 In coupled wave approaches you tend to think of only two waves.  In this thin grading 

decomposition, one of the nice features was that because you were doing it 

computationally you could carry as many waves as you wanted.  Then, when physical 

conditions like Bragg conditions and et cetera were not met, those waves would just 

decay, but you carried all the waves and then saw what happened at the end.  That work, 

and particularly optical propagation in thick periodic materials, got me to think from a 

coupled-mode way about optical waves in general. 
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 When I went to Bell Labs and was in Herwig’s group the question was, okay, so now 

what are you going to do?  It’s not going to be holography.  What are you going to do?  I 

just have this memory of arriving at Bell Labs – here’s your office, here’s where you can 

build a lab, and you go and you kind of sit down and you say okay, now what?  

Particularly at Bell Labs where in ’76 the understanding was very simple: you come in, 

you talked with a bunch of people, see what they’re doing, see what looks interesting, and 

then you went to your department head and said this is what I want to do and in order to 

do that this is what I need; this is the kind of equipment I need, this is the lab I need. 

 

 Well, I had worked under Emmett, who had always kept things very simple,  and I’d go 

into some of these labs, oh, my goodness, they’ve got equipment I haven’t even, I haven’t 

got a clue.  (Laughter.)  But at that time Herwig himself and other people like Ron 

Schmidt and Ivan Kaminow were generous collaborators and mentors. I’ll back up a little 

bit later, because I want to talk about the interview at Bell Labs because it was an 

interesting experience.   

 

 They were working in area of integrated optics that was basically at that time still looking 

for what’s the ultimate wave guide, and integrated optics.  The intent was to be able to do 

optical processing, typically optical processing associated with communications, so 

things like high speed modulators, optical switches, maybe wavelength filters, et cetera.  

So at that point in time some of that work had started, but people were fundamentally 
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looking for what’s the right platform, what’s the right waveguide, what’s the right 

material system.   

 

 Ivan and Ron Schmidt had come up with this very – I like to say simple but that’s an 

overstatement – a relatively simple way to make waveguides by depositing a thin strip of 

titanium on lithium niobate and then putting it in a diffusion furnace and heating up, and 

the titanium diffuses into the crystal and forms a higher index region in which light can 

be guided.  And at the same time you could take advantage of the strong, very strong 

electro optic coefficient lithium niobate. They had demonstrated that as a way of making 

waveguides and they had made some simple modulators. 

 

 When I got there it was natural to look at what I had done and say, let’s see, if I look into 

the future, what might we need? In 1976 the first field trial for optical communications 

had just been done.  It was in multi-mode fiber, it was maybe at 45 Mbps.  But you could 

begin to imagine, what does this look like in the future, and you could go back and look 

at microwave systems and say someday people are going to want to put multiple 

wavelengths down these fibers, and they’re going to want to be able to drop off an 

individual wavelength, and add on an individual.  They’re going to want wavelength-

selective devices, including wavelength-selective switches. 

 

 So the very first device that I made when I went to Bell Labs basically took the kind of 

understanding of coupled wave theory that I had gotten from my holographic work and 
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applied it to integrated optics.  It was a directional coupler, two wave guides, side by side.  

If I make those two wave guides identical then they’re phase matched, so if I insert light 

into one of them and I bring them close enough together so that the evanescent field of 

one extends into the other, then I can light to couple from that input wave guide to the 

output wave guide. 

 

 Then, by placing electrodes over the top, I can apply a voltage difference which sets up a 

field inside, increases the index of one wave guide, decreases it in the other, and I can de-

phase them so that the light doesn’t come out the cross over, it comes out the input.  

That’s a simple switch, and Herwig and Ron had come up with a nice way to achieve 

good cross talk in both switch states.  One of the key issues had been that, you can always 

get a good bar state where none of the light crosses over by totally decoupling them.  

That you can get very easily by just applying the right voltage, but what people had been 

struggling with is, how do I get all of the light to couple over?  I have to get the coupling 

strength combined with the length just right to get all that.  Herwig and Ron had come up 

with this beautiful way of applying electro-optic effects, so you could get both states with 

very little cross over, but it was a switch.   

 

 So based upon what I had done I said, gee, we should be able to make a wavelength filter 

out of that.  We should be able to make a structure like that wavelength selective.  

Actually it turned out that somebody had proposed such a device-  Henry.  It turned out 
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that if instead of the two wave guides being identical, they were different but in a very 

special way. 

 

 If I made one waveguide of high index difference and another waveguide of lower index 

difference compared to the substrate, but the one with lower index difference from the 

substrate was wider so that it more easily carried light, in general, these two wave guides 

would be mismatched.  But there would be a wavelength for which, given the differences 

in delta in index and in dimensions for the two, for which the two would have equal 

propagation velocities, so that the dispersion curves of those two would at some 

wavelength intercept.  

  

 Furthermore, because I did this in electro-optic crystal, if I put an electrode down now 

and tuned it I could move this intersection point so that the wavelength for which the 

phase match was equal would be a different wavelength.  I said I’m going to make a 

tunable wavelength-selective coupler, a tunable wavelength-selective switch; what would 

eventually turn out to be one of the first, actually the first, electrically controlled what we 

now call reconfigurable optical add-drop multiplexer (ROADM).   

 

 I’ll come back to that topic later, but the beauty of it was you could build it.  We had a 

wonderful technician, Larry Buell.  The key was, I could control the width of the strips 

photo lithographically, but how do we control in fabrication, the difference in index 

between the two waveguides?  With titanium diffused wave guides the way you change 
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the index was the thickness of the titanium film, so we deposited the two films, masked 

off one, ion beam etched down the other, so the thickness of the two, the wider film was 

reduced in thickness so the index difference would be smaller.   

 

 Sure enough, when we built that device and took it into the lab – by then I had a lab; we 

were working in the visible and had a tunable dye laser. I took a look and the very first 

one we made worked.  Now the reason it worked so readily was because it was 

electrically tunable.  Because if you just turned that on, put no voltage, and even if this 

device had been designed to phase-match at a particular wavelength, let’s say in the 

green, the ability to control the parameters in this fabrication, you’d never make that 

happen.  So you could build this device and if you hadn’t been able to tune it the 

possibility to make this thing work at any of the wavelengths covered by the tunable dye 

laser was pretty small.   

 

 We had tunability, and it was very broadly tunable because all I had to do was change the 

difference in the difference between the two waveguides indices with the electro-optic 

effect.  You could change that dramatically, so this thing tuned very broadly.  Now, it 

wasn’t the narrow band filter; it was pretty broad band filter, but it was very broadly 

tunable.  When I went to the next meeting on integrated optics, an OSA sponsored topical 

meeting, I presented this work.  It was that part that I’ve always found so exciting about 

this field.  When you get up in front of a group of folks and you tell them about 

something that you’ve done that hasn’t been done before, it has a little bit of mystery to 
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it.  How does that really work?  There’s a real satisfaction and joy in sharing that 

experience with the audience. 

 

 Interestingly, Henry, who was at the conference, came up to me after the talk and said he 

had tried to make this device in on exchange waveguides where there was no ability to 

tune.  He said he tried and tried and never could make it work.  So the ability to do this in 

titanium diffused lithium niobate, where it was tunable, made it possible.  It also was 

really the beginning of my work at Bell Labs, which became focused on really then about 

using titanium diffused lithium niobate waveguides to demonstrate a whole family of the 

kinds of devices that you believed would be necessary one day in the future, when we 

were using single mode fiber and we were carrying multiple wavelengths down the fiber 

and you wanted to add and drop and switch in a wavelength selective way.  For me it was 

a very exciting first accomplishment at Bell Labs. 

 

AK: How long after you got there did you complete this idea? 

 

RA: I got there in June of 1976 and it was within about a year and a half.  It was a very fun 

device.  By that time I had already started looking at other devices that were wavelength 

selective and more narrow band.  Again, this was all in the visible, because that was the 

only easy way to tune tunable sources, and it was a long time before the likely 

commercial applications were going to come. 
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 Very quickly after that I came up with a new tunable device that was based upon the 

birefringence in lithium niobate.  My two modes were TM mode and a TE mode, and I 

coupled between them using the electro-optic effect.  Because it was lithium niobate and 

highly birefringent, those two modes had very different propagation velocities.  You used 

the periodic structure to be able to couple them, but it wasn’t a fine periodic structure that 

would give you reflection.  It was a coarser, but still relatively fine periodic structure that 

gave you forward coupling between a TE mode in the forward direction and a TM mode 

in the forward direction.  That relatively large birefringence gave you a nice narrow band 

filter that you could basically also tune.  I did a couple of those kinds of variations 

demonstrating integrated optics for making wavelength selective devices. 

 

AK: You mentioned at some point that you weren’t quite sure what the applicability might be. 

 

RA: By that time, and again, it’s like many things, when the first fiber optics system was 

demonstrated at 45 Mbps or 90 Mbps there were many people who said that’s it, why will 

we ever need any more?  At that point it was still multi-mode; everything I was doing in 

integrated optics was single mode so it was totally incompatible with the way systems 

were going.  That was the beauty of Bell Labs, that we were looking to the future.  I was 

very fortunate, because the kind of work I was doing, while I knew its application was a 

while in the future and whether this device would be the one used, I didn’t know. But I 

was convinced that people would be building networks that would use these kinds of 

devices.   
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 So I devised and demonstrated a family of devices. This is work with again Larry Buhl 

who fabricated all these devices.  I didn’t make them.  I came up with the ideas but Larry 

was the fellow working with me, who carefully fabricated them.  The devices included 

polarization controlling devices, switch arrays, and high speed modulators really guided 

by, if you look at optical communication systems, what are the key optical elements that 

you need.  We want to be able to make optical equivalents of all the kinds of components 

that the microwave communications people would have needed.   

 

 I did that for probably about five years or so.  To your point, I didn’t know the exact 

application, but I was just trying to demonstrate that when the day came that one needed 

to do this kind of thing here are some of the ways you can do the tunable filters, you can 

do a reconfigurable add-drop multiplexer, you can do polarization control.  I actually also 

built a polarization-independent switch, for example, because fiber doesn’t maintain 

polarization; so if you’re bringing light into a or waveguide device from some external 

source, unless you have a polarization-preserving fiber bringing the light in, you may 

have to do something either to control the polarization to get it to be either TE or TM on 

the crystal, on the substrate, or you have to build devices that work independent of 

polarization.   

 

 There was a whole family of devices that we worked on.  After about five years or so I 

was at a point where I had to make the decision.  Here’s a family of devices.  Is lithium 
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niobate the right platform?  Is this something that’s going to actually be used 

commercially?  By then it was becoming clear that we would build optical networks; we 

would build lightwave systems in single mode fiber, and that we would need more than 

90 Mbps.  We’re going to have to go to higher and higher bit rates.  In the early days of 

optical communication systems the way you impressed an electrical signal onto the 

optical signal, was literally you’d use a semiconductor laser.  You would simply turn the 

current on and off with the bit pattern that you were trying to encode.  You can do that at 

100 Mbps.  In fact, you can make lasers that work at multi-gigabits.   

 

 But it was also becoming clear that when you did that, when you just turned the laser on 

and off, because you were actually taking the laser below threshold, as you turned the 

light on, the wavelength would actually shift.  That’s called chirping.  The actual light 

that came out as you were intending only to modulate on or off was also modulating in 

terms of wavelength.  At some point, probably in the early to mid eighties, it was 

becoming clear that as you get to higher bit rates, unless you’re absolutely at the zero 

dispersion point, and even if you are, with substantial chirp you’re going to see dispersion 

down that fiber that’s time dependent in the pulse and you’ll get pulse spreading.   

 

 Pulse spreading is not what you want, especially as you want to be operate at high bits, so 

it was becoming clear that high speed modulators would to be important, not because you 

couldn’t modulate lasers rapidly, but because chirping causes problems with the quality 

of the modulation.  It turned out that Mach-Zehnder based modulators are absolutely 
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chirpless.  There’s no chirp.  It’s as if you have a shutter that’s just blocking the light.  As 

it was becoming clearer that that was the first integrated optic device that people were 

going to need, I focused on the key parameters of high speed lithium niobate waveguide 

modulators.  Those key parameters included: optimizing the low loss, high speed, low 

drive voltage and a very convenient package.   

 

 By that time, Steve Korotky had joined the group at Bell Labs, and I was working with 

Rajiv Ramaswami on reducing the loss in these waveguides.  Basically, what we wanted 

to demonstrate was that we could make practical modulators, and in order to make 

practical modulators the loss clearly had to be something less than 3-dB or so.  That 

means you have to be able to bring a fiber, attach it to the modulator and get total 

insertion loss less than 3dB. 

 

 What that meant is I had to be able to make the wave guide so that the mode roughly 

matched the mode of the fiber.  But when we did that, that changed the way we would 

design a modulator.  So all of those things had to be worked out together and as a team.  

We did that, and at Bell Labs there was a development organization; they got excited in 

this technology both for the modulator as well as for work we were also doing on switch 

arrays for optical switching purposes.  There was a development group in Allentown that 

got started on the lithium niobate technology and we were able to transfer a lot of the 

technology that we’d been doing to them. 
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 Ultimately those modulators were made and we’ll get to that story later, but those became 

the key engine for signal encoding in optical communications systems above a couple 

gigabits, especially when we started doing WDM and began using optical amplifiers.  We 

were able to go not just a few hundred kilometers and then have to generate electrically, 

but with an optical amplifier you’d go 100 kilometers and now you’d put in an optical 

amplifier that amplified but didn’t re-pulse.  Eventually, and today, we want to be able to 

go a couple thousand kilometers, and having a very, very good external modulator that 

has no chirping is absolutely essential.  That lithium niobate waveguide optical modulator 

ended up being a key enabler for high capacity and especially for today’s WDM systems. 

 

AK: A little while back you mentioned that I think you wanted to talk about an interview. 

 

RA: Yes, the interview at Bell Labs, yes, just very briefly, but it was quite an experience.  Of 

course you’d heard the names.  I interviewed at Holmdel and Crawford Hill in New 

Jersey.  I gave the talk actually at Holmdel.  At that time, Herwig’s department was split 

between the two buildings, Holmdel and Crawford Hill, so I gave the talk in Holmdel and 

it went well.  I spoke with some people in Holmdel that day, and then the next day 

Herwig picked me up at Molly Pitcher Hotel in Redbank and we went to Crawford Hill.  

It was quite an experience because the real scene was at lunch.   

 

 For lunch at Crawford Hill people bring their lunches.  When they had a visitor they 

brought in lunch.  There is the historic roundtable of Crawford Hill which sits in the main 
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conference room.  I’m sure it’s still there today.  I had lunch and you look around the 

roundtable, and I may forget some names, but there’s Stu Miller, there’s Dieter Marcuse, 

there’s Tingye Li, there’s Herwig Kogelnik, there’s Ivan Kaminow, there’s Henry 

Marcatili, there’s Marty Pollack and there’s Wilson, Bob Wilson.   

 

 You knew you were amongst the giants, and so it was an overwhelming experience.  It 

was an overwhelming experience.  Yet those folks would put you so at ease that it was 

just very much a step-by-step interview process.  I accepted an offer from Bell Labs, yes.   

 

AK: As you stayed with Bell through the years, you took on a number of responsibilities in 

addition to your research.  I think you were head of the Photonics Networks research 

department at Lucent and then you became chief—this actually may have been outside of 

Bell? 

 

RA: Let me tell you the continuing story.  That work on high-speed modulators and 

demonstrating in the lab their practical feasibility was probably happening around the 

mid-eighties.  That was now at a point where those devices could easily be used in 

systems experiments from a research point of view and that the development was 

working to make them commercially viable.  The development team was beginning to 

work on it to actually come up with a manufacturing process. 
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 In 1984, I was promoted and was made head of the – the Photonic Circuits department, as 

in integrated optics photonic circuits.  I took on this department head role.  At that time, I 

had maybe fifteen researchers in my department doing a variety of things all the way 

from materials growth up to devices and some systems experiments, and I led that group.  

 

 That’s when the work got ramped with leveraging these modulators in high capacity 

systems.  Steve Korotky was the driving force behind that, taking these package 

modulators and beginning to use them in systems experiments to demonstrate their value.  

Right around 2 Gbps, we demonstrated that with external modulators you could do far 

better –basically transmit over longer distances – than you could do by directly 

modulating a laser.  Then when you went up to 4 Gbps there was no contest, and et 

cetera.  That was the kind of work that was going on.  The other thing that was happening 

then was, increasingly leveraging the work that I’d been doing on switching arrays.  

Optical switching arrays were looking interesting; there was a big push to say, what can 

we really do from an optical switching point of view?   

 

 The other thing that was happening about that time in the mid- to late eighties was that 

people were getting interested in optical amplifiers.  We don’t have time here to go 

through the whole story and you’ll have other people who can tell that story much better, 

but fiber amplifiers were being revisited.  Emmanuel Desurvire had joined Bell Labs.  

Randy Giles and Emmanuel were looking at optical and fiber amplifiers, erbium-doped 

fiber amplifiers; that really set the stage to enable and drive of the vision that I had seen 
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in terms of some of the early work in integrated optics around wavelength selective 

devices. 

 

 It became clear that the optical amplifier could function as a multi wavelength amplifier, 

very efficient, and essentially independent of the bit rate of the signal.  One could amplify 

a signal with an optical amplifier that could be basically any bit rate.  One could amplify 

multiple wavelengths in a fiber amplifier simultaneously and they don’t talk to each 

other; almost ideal characteristics of an amplifier.   

 

 Once it became clear that those devices were going to be available, the importance and 

value of optical amplifiers for wavelength division multiplexing became very clear.  Prior 

to the amplifier people had talked about, as I said earlier, putting multiple wavelengths 

down in fiber.  From a transmission point of view one can do that, but if I need to put a 

regenerator after 50 kilometers, and I have to break the wavelengths apart, put an 

individual regenerator at each of them, historically you would have been better off to 

instead go up to a higher bit rate, put it on a single wavelength and build one higher bit 

rate regenerator than to have multiple parallel lower bit rate regenerators. 

 

 So WDM, while it had been mentioned, and it was part of the reason that I had done 

some of the early devices, was not practical from an economic point of view until the 

optical amplifier.  Once the optical amplifier was there, the picture changed totally.  The 

ability to cost effectively use WDM, from a transmission point of view and an extended 
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distance point of view, made sense, because one put optical amplifiers in rather than 

multiple regenerators. 

 

 What it also did was really to make the question of wavelength-based switching, the 

whole idea of switching, much more relevant because as soon as the parameter that I was 

using for aggregating is also the one to switch on. Before WDM the only way I 

aggregated multiple channels was in time, I would do time division multiplex; now, I 

could still do that but then do one more level of aggregation and it’s at the wavelength 

level.  So I can bring multiple channels together that are on different wavelengths and 

combine them and put them on a single fiber.   

 

 What became clear to me at that point was that once we start building systems that way, 

then we are going to build networks that route signals based upon wavelengths.  I have 

this superhighway and entrance to that superhighway on a per wavelength basis can be 

done with optical devices.  Selectively dropping channels on a wavelength basis would 

also be done, in analogy with what people had done earlier with digital electronics, to 

drop a 45 megabit channel out of a 2 1/2 gigabit channel using an electronic add-drop 

multiplexer which goes in, finds the appropriate bits in time and drops them out.  It 

became clear to me that once we had optical amplifiers we were going to have an optical 

layer in which we would do that level of let’s call it networking, because I’m adding, 

dropping, I’m routing based upon wavelength as an identifier of a channel.   
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 We started working on ways to build switching elements that were wavelength selective 

that could be used for optical cross-connects, and in the mid-nineties, when the first 

WDM commercial transmission system was deployed in AT&T, and by the way, when 

those bit rates are high those systems absolutely needed external modulators because the 

distances now that you’re going before you see any electrical regeneration can be as 

much as 600 kilometers or even 1,000 kilometers rather than the 50 or 100 that you had 

with regenerated systems. 

 

 At about that same time the mid 1990’s, at Bell Labs and in talking with people from 

Bellcore, we started talking to DARPA about the possibility of demonstrating an 

end-to-end WDM network in which you could add and drop channels and route signals 

on the basis of switching wavelengths, whether it’s a ring-based architecture or a 

mesh-based architecture, using the whole idea of optical cross-connects to be able to 

manage that optical layer.   

 

 Ultimately the project was called MONET; it was a $50 million, five-year DARPA 

program that funded a consortium.  I may get not all the names here.  When it started out 

it was AT&T, Bellcore, Bell Atlantic, Bellsouth, and a couple of universities.  It started in 

’95, and then in ’96, AT&T spun off Lucent and Bell Labs so then it became AT&T, 

Lucent, Bellcore, et cetera.  Basically the mission of the MONET program was to 

demonstrate the ability to build end-to-end, wavelength-switched, reconfigurable 

networks using elements like optical wavelength add-drops and optical cross-connects. 
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AK: This is fascinating, because the participants in this network were high-powered 

organizations in the Washington, D. C. area and some in New Jersey. 

 

RA: Yes, the idea was to demonstrate this capability first in the lab and then actually to do a 

field trial.  Initially it had intended a connection from New Jersey to D.C., and then a ring 

metro network in the D.C. area.  Ultimately the connection to New Jersey didn’t happen, 

but the program used essentially prototypical wavelength add-drop multiplex devices, 

reconfigurable wavelength add-drop multiplexing devices.  We call them today 

ROADMs, reconfigurable optical add-drop multiplexers.  They were deployed in the 

Washington area to connect a number of the government agencies to build a 

reconfigurable optical network.   

 

 When the program was nearly complete (1999), I moved from Bell Labs as a researcher 

to go to the then-Lucent optical networking business as the chief technical officer, where 

my job was to take that technology and network that we had demonstrated in the lab for 

MONET and turn it into a product. 

 

AK: Did you relocate? 

 

RA: No.  It was all right there.  By that time I was primarily at Crawford Hill.  The business 

unit was in Holmdel.  It’s only a mile over; it’s right there.  I served for three years as the 
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chief technical officer (CTO).  It was an amazing time for many, many reasons, so I 

became chief technical officer of the Lucent optical network business in ’98, with the 

mission of taking the technology that we had demonstrated and helping the product unit 

turn it into product. 

 

 The reason that they asked me to take on this CTO role in the business unit was that for 

the business unit this was as much a cultural transformation as it was a technological 

transformation.  Basically we were taking a business unit whose fundamental value 

proposition had been selling regenerators and selling electrical cross-connects and 

electrical add-drops, and we were telling them no, the future of this business is you’re 

going to build optical networks.  You’re still going to use those devices, add-drops, 

electrical, but on top of that you’re going to build another layer and that layer is going to 

be an optical layer where you’re going to build optical add-drops, optical cross-connects.   

 

 You’re going to try to get rid of as many regenerators as you can and replace them with 

amplifiers because that’s more cost effective.  You’re going to use add-drops and 

cross-connects to be able to extend the reach of the network and still be able to add traffic 

and drop traffic, again, to leverage the value of this multi-wavelength amplification 

ability of a fiber amplifier to lower costs.  So it was a cultural transition they were 

looking for as well, and to do that it was important to have people who believed in that 

future – in this case, me – to be involved. 
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AK: Those usually aren’t easy. 

 

RA: Those are not easy.  That’s why moving people, not just throwing technology over the 

fence, was the idea.  Of course, that was when the world was going crazy around 

communications.  That’s when optical startups in the space for the device alone of the 

ROADM, or of a cross-connect, was greater than the value of a GM, for example.  It was 

clearly out of control, ’99, 2000, and then of course we hit the downturn. 

 

AK: You should mention some of the organizations that were involved in this application 

effort in the D.C. area. 

 

RA: Yes, so NASA was involved, DARPA was centrally involved.  NSA was definitely 

involved, and there’s another one that I’m forgetting.  In all cases, the value proposition 

here was first and foremost that, because of WDM, you could have very, very high 

capacities, and then secondly the re-configurability because the connections demands 

changed as a function of time and mission.   

 

 In addition, part of the value proposition and the reason that DARPA, at least my 

interpretation, the reason that DARPA funded MONET at that time was this idea of dual 

use and the idea that eventually, if the service providers built the network using WDM 

networks in this way, you could partition it and you could have a commercial piece and a 
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piece that the government could essentially view as their own “separate” or virtual 

network. 

 

 Some of that has happened, but more fundamentally the techniques that we demonstrated, 

including the reconfigurable add-drop multiplexers and the cross-connects, those 

elements, those functions, not necessarily in the same technology, are now used in 

literally all long-haul optical communication systems, as well as all of the metro systems 

that are being deployed today.  They’re needed because the demand in capacity, 

principally because of video, continues to be roughly a factor of 100 increase every ten 

years.  So the networks that we build have to be able to scale up by a factor of 100 every 

ten years, and fortunately WDM was key to making that possible in a cost-effective way.  

 

AK: I want to make sure that I have a chance to talk to you about your OSA presidency, and 

also about UC Santa Barbara.  Before we do that we need to go through some more work 

at Bell.  You did leave Bell as chief scientist for Bell Labs, but before we get to that, did 

you accomplish the cultural shifts? 

 

RA: Yes, so I went in ’98, and indeed we convinced the business unit to build a network very 

much like what we had demonstrated in MONET.  The first application was long-haul, 

essentially a network that allows you to put traffic on different wavelengths in New York, 

let’s say, with one wavelength that’s going to Chicago, another wavelength that’s going 
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to maybe only Pittsburgh, another wavelength that’s going to Denver, another 

wavelength that’s going all the way to San Francisco.   

 

 You package that information in New York, you launch it, you go through the network.  

When you get to Pittsburgh you drop off a wavelength for traffic at Pittsburgh, and in 

Pittsburgh you add on traffic in Pittsburgh that’s going to Chicago on another 

wavelength, on another set of wavelengths.  You go on to Chicago, you drop traffic there 

at a particular wavelength; that which is destined to Chicago you add traffic—and these 

are bi-directional ultimately.  

 

 So the first product that provided that long haul, reconfigurable networking capability 

was called Lambda Extreme.  It was built by Lucent and came out in mid-2000.  So after 

the crash, when everybody had felt that we had all of the capacity that we were ever 

going to need, it became clear that that wasn’t the case.  Lambda Extreme was really the 

commercial, at least from Lucent point of view, the commercial reality of what came out 

of MONET. 

 

 A few years later, metro versions of these products were commercially available – 

typically ring-based.  Metro distances are now typically 300 to 500 kilometers, but with 

lots of places where you want to add and drop traffic, particularly again driven by video.  

Those kinds of products started being deployed especially in the U.S. in the 2005 to 2010 

timeframe.  Now these metro optical networks are deployed all over the world.  That 
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concept of using an optical layer to manage wavelengths, and reduce the number of 

regenerators also simplifies the operations. Doing it all in the optical layer using optical 

devices for switching, for adding and dropping, is fundamentally the way that 

communication networks are built today.  Global internet would be impossible –at least at 

today’s costs – without them. 

 

 In 2001, I moved back to Bell Labs.  So all the time I stayed in the same company.  I 

returned to Bell Labs as the vice president for research in optical networking and optical 

broadband access.  I had that role for several years and then I became head of research at 

Bell Labs with overall responsibility for research, including the computer scientists and 

the wireless folks, et cetera.  Then in roughly 2006 there was the merger with Alcatel.  

When we merged with Alcatel, Bell Labs and Alcatel research combined and was called 

Bell Labs.  Then Jeong Kim, President of Bell Labs, asked be to become the Chief 

Scientist of Bell Labs. I retired from Bell Labs and took on my current role as Dean of 

Engineering at UCSB in 2011. 

 

AK: I would love to talk more about this.  In fact I’m going to a little bit.  A lot of people have 

the big picture just because they often see things that way anyway, but you’ve had 

assignments where it’s actually been your job to have the big picture, to be directing the 

research. 
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RA: Yes, and I feel very privileged to have been able to be in a position to do that, and I was 

particularly fortunate getting into optics at the time that I did.  It was early enough so that 

one could still have a profound impact.  It was also far enough along so that there was no 

question that it was going to be important.   

 

 While I didn’t have necessarily the specific products in mind when I did my early 

research at Bell Labs, I knew maybe the first five years my job was really to just invent 

and demonstrate a family of devices with functionality that you could imagine would be 

important to build an optical network.  But pretty quickly on it became clear to me this is 

going to be real.  Even with something as simple as the high-speed lithium niobate 

modulator, the work to go from “it’s going to be real” to “it is real” is substantial.  That 

work was done by many, many people.  I had the pleasure of being part of that and 

championing it, because championing is always important. 

 

 When we started working on optical networks with the idea of building reconfigurable 

optical networks many people’s view was that it would never happen; that’s something 

that will always be in the future.  You eventually get the opportunity to think about 

what’s the value proposition.  Not just that this is neat stuff, this is optics, but in the case 

of optical networks there’s a real value proposition there.  When you build networks 

using reconfigurable add-drop multiplexers and you do switching at the optical layer, as 

long as the network has a certain level of demand in terms of capacity and extent in terms 

of distance, it’s the most cost effective way to build those networks.  If you tried to do it 
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without them and used electronics instead to achieve the same functions it would be 

much more costly. 

 

AK: It’s often said about Edison that the big success was not the light bulb, per se.  It was the 

system, the whole network and how it ties into society.  

 

RA: Adaptability, absolutely. 

 

AK: And that’s what your story reminds me of.  You certainly have to have the devices, but 

you have to have a sense of the whole system. 

 

RA: In my career at Bell Labs I really, I started at the device level but really did move up the 

value chain, if you will.  At the same time, the enabling device, to your point, continues 

to be critically important but it’s not sufficient.  Understanding the full value chain is 

very, very important. 

 

 I think the other thing, particularly in my latter days at Bell Labs and the kind of roles 

that I had but also especially after it become Alcatel-Lucent rather than Lucent, the 

whole – and a little irony, or maybe just reality – because of the work that has been done 

in optical communications by many, many people, the world is a different place today.  It 

really is a global world.  People can connect with other people through the Internet, and 

the Internet is only possible because of the optical network that sits underneath it.  
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Without a cost effective way to build that connectivity, high capacity connectivity, we 

would not have an Internet.  The world is a different place, and it’s certainly closer 

together.  It is a different place.  The way that commerce is done, the way companies run, 

it really is becoming a global environment, and I saw that especially as I worked at 

Alcatel-Lucent.   

 

 Getting to my presidency at OSA in 2008, as a new president the question is always, 

what’s your priority?  Well, I had thought about it.  A couple of things; we had just come 

through this boom and bust and the nature of the way people worked and who they 

worked for, and the fact that kind of “you’re on your own”, right, the career-long, one 

company employment is no longer the expectation.  That was clearly one of the shaping 

factors.  The other one was this is a global environment in which we all work, and so 

OSA being a truly global society really became the theme working together with Tom 

Baer, who had come before me.   

 

 It was the appropriate time to make sure that OSA – even though it’s always been global 

and a worldwide community, a worldwide association – that it really was time to focus on 

making sure that we were proactively being totally inclusive and reaching out and finding 

ways to allow people to participate in OSA in ways that didn’t require traveling all the 

time; that had the right combination of a central organization but at the same time a 

global reach and local/regional character and yet was this global.  That was what I tried to 

facilitate, push and champion as president of OSA. 
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AK: Is there an incident or a relationship or a trip or a visit internationally that you recall as 

being particularly illustrative of that? 

 

RA: I can remember a trip to China in, it would have been probably ’99.  It was when I was 

chief technical officer for the optical networking business, and it was a time in which 

obviously as a company Lucent was selling optical networking equipment into China.  I 

remember giving a talk in Guangzhou, which is just outside of Hong Kong, close to 

Szensen, and I was still giving a Bell Labs style talk because, while I spent three years in 

the business unit, ultimately I’m a Bell Labs person, I’m a researcher.  I just remember it 

was a relatively large building, long and somewhat narrow, and as I looked around, first 

of all there were people standing everywhere.   

 

 Then I looked and I saw the windows and people, there were multiple windows, and kids, 

students, were looking and listening at the windows because there was no more space in 

the hall.  Just the quest for knowledge and information; that university and the students in 

China really impressed me at the time, that there is a global community here, there’s a 

global community of people in the field of optics and photonics who want to contribute to 

the future of optics and photonics.  It’s exciting and interesting and you meet interesting 

people, but also because optics and photonics continues to have the potential for profound 

impact on society in general. 
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 If you look at what we collectively have achieved in optics and photonics, and I’ll speak 

in particular about optical communications, it’s changed the world.  It has literally 

changed the world.  People who want to be a part of that have always been around the 

world, but I think OSA and its global reach, and in its efforts to make sure that no matter 

where young people are coming from, they have an opportunity to participate in this field 

in a creative and productive way, is a fantastic mission. 

 

AK: Having heard you speak about these issues I can see where it would be a natural 

transition to the university in the role that you’ve taken on, but it’s still a transition and 

it’s still a change, and if you could tell us a little bit about how that happened and how 

you made the decision. 

 

RA: Now I’m dean of engineering at University of California at Santa Barbara.  I’ve been 

there since September of 2011.  If you had asked me five years ago, is this where I’m 

going to be, I would certainly have not necessarily guessed it, but several things 

happened. 

 

 One, I had done literally everything that I could do at Bell Labs, and to be honest I might 

have left Bell Labs earlier, except that I felt a profound responsibility.  Bell Labs went 

through some difficult times; it continues to be challenged, but I think in terms of the 

combined Alcatel-Lucent and now Bell Labs as the innovation engine for it, I felt it was 

stable and that I had done everything that I could.  Yet I wanted to do some more things, 
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and I certainly had gotten calls from universities before and said that I wasn’t interested.  

I had gotten a call the year earlier from UCSB as well and I had said that I wasn’t 

interested, and it turned out they ended up having a failed search and so they came back a 

year later and asked me.   

 

 Ultimately I made this decision for a couple of reasons.  One, because of what has 

happened over the last number of years.  Even though Bell Labs continues to be an 

outstanding place with outstanding people, I believe that the opportunity for industrial 

research labs to set the pace going forward for new technology is more limited.  I think 

the financial model, the pressure for profitability in the short term will put some limits on 

what industrial labs will do in the future.  Yet I think for the future of this country, and 

for the future of economic leadership and viability, innovation, technical innovation 

continues to be absolutely critical.   

 

 At the very foundation of that is knowledge, and understanding, and invention and then 

there is taking that and making it commercial.  I think that the university is and continues 

to be the place where that fundamental knowledge generation has to occur.  I think that 

universities have to get better at being able to find ways to make sure that knowledge 

finds its appropriate place in changing people’s lives through commercialization.  I think 

I bring some of that experience from Bell Labs in helping to make that happen.  UCSB 

has a tradition already of faculty who are world renowned for their research yet still want 
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to see that next step of taking that invention and commercializing it either through 

startups or through the transferring to companies.   

 

 That’s part of the reason that I’m at UCSB.  In particular I’d like to help make sure that 

this knowledge generation, not just in optics and photonics, now, because now I’m dean 

of a number of other departments as well, but that basic innovation model in which 

universities come up with new knowledge mindful of ways in which they might impact, 

and then either through startups or partnering with companies, make the difference in the 

world by bringing products and services that come from these fundamental technologies.  

I think it’s particularly important in this country at this time, because I think our 

continued economic liability will depend on it. 

 

AK: Indeed, and in our state. 

 

RA: And in our state, yes.   

 

AK: You bring a lot of things to that position and certainly one of them is you’re a very 

eloquent spokesman for the positions and for the field.    

 

RA: Thank you.  It’s been a field that has been good to me and that I’ve enjoyed very much.  I 

speak often about community.  I think it’s the optics and photonics community which is a 
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very welcoming, a very creative and friendly community.  I’m very happy and proud to 

have been a part of it and continue to be.   

 

AK: We’ll wind up, but before we do I would give you a chance to say if there’s anything we 

didn’t cover that you think we should.  Of course, we can’t cover everything, but if 

there’s anything that you might want to mention now would be a time to do it. 

 

RA: I would just reiterate one thing.  In my career a couple of mentors and role models have 

been absolutely critical.  I’ve been very fortunate generally to have good bosses, but I’ve 

been particularly blessed to have worked for Emmett Leith and to have been hired by 

Herwig Kogelnik.  Herwig Kogelnik hired me at Bell Labs, has been a good friend, 

colleague and mentor throughout my career.  I think that sense of mentoring, that sense of 

wanting to keep the field moving forward through mentorship, is an important part of 

who we are and I would specifically like to acknowledge those two folks. 

 

AK: Thank you.   

 

UM: Adrian, can I ask one question, as the camera guy? 

 

AK: Sure. 
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UM: You talked about how the world has changed, and you were right there.  I’m a 

documentary type, so how does it feel to be at that beginning point and then to see what 

has happened to the world?  I mean you were there; you had the vision.  

 

RA: It is very gratifying, in retrospect.  I feel, again, very fortunate to have been part of a set 

of people that have been involved in changing the way we communicate, not just locally 

but around the world, with the profound effect that has had on the way we do commerce, 

the way politics get done, quite frankly.  So I feel very, very good to be a part of that.  At 

any point along the way, while you sense there’s the opportunity, you take it one step at a 

time.   

 

 The early work that we did on high-speed modulators, many people said this is never 

going to happen, and lithium niobate had some flaws and things like that.  This is never 

going to happen.  In the case of lithium niobate modulation we probably went through at 

least half a dozen peaks and valleys before it finally became clear, this is going to work, 

it’s going to happen, it is going to be the information modulation engine of networks of 

the future. 

 

 The same thing was true with optical networking.  When we started MONET, I knew it 

was going to happen but we went through multiple cycles when it seemed that it may not.  

At some point I even consciously asked my myself the question, “do you want to keep 

pushing this or do you try something else?”,  And at some point you make the decision, 
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look, this ain’t going to happen unless it gets pushed, and there’s no guarantee, but it’s 

the best pony.  You feel that this is the right thing.  Of course, in retrospect, looking back 

it all looks and sounds simple, but in the moment there certainly are the ups and down. 

 

AK: Thanks again. 

 

  [End of Interview] 

 


