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AK:  We're talking this afternoon with Dr. John Bjorkholm. It's Wednesday, October 

the 14th, 2009, and we're at the Frontiers in Optics in San Jose. 

 

JB:  Please call me John. 

 

AK:  Okay, John. I'd like to start in the beginning. I heard you mention before we 

started that you were born in the Midwest. 

 

JB:  Yes, I was. I was born and raised in Milwaukee, went to school at Shorewood 

High School, which really was a wonderful school at that time and probably still 

is. It's a suburb just north of Milwaukee. 

 

AK:  And you were born in March '39. Tell me a little bit about your first interest in 

science. Was it obvious from an early age? 

JB:  I am not sure how to answer that. I do remember that my dad, who didn't have a 

technical bone in his body – he was an advertising man – brought home many 

copies of Scientific American. And, of course, there was a lot of interest in 

nuclear power at that time, nuclear reactions, and I read a little bit about that. 

And my dad, for some reason, talked of engineering and science, and I'm not 

sure that had a big effect. Then at Shorewood High School, we had a physics 

class that I took. We all thought it was a terrible class, but in a class of 200, I can 



name over six physics Ph.D.s, so it must've been a pretty darn good school. But 

I'm not exactly sure how that all happened, and I did well in science and math. I 

just naturally gravitated that way. Then, when I got accepted to undergraduate 

school, I started going through the course curricula and plotted out my courses 

for four years. For some reason, I went into engineering as opposed to science. 

And, of course, your freshman year, at least at Princeton at that time, you didn't 

have to be real well focused. It was pretty much a general education. And I was 

also on the freshman crew, rowing team. And, fortunately, the freshman coach 

was an aeronautical engineer, which is what I thought I wanted to be.  So he took 

me over and showed me what aeronautical engineers did, and I said, "Whoops, 

this is not what I thought it was all about." So I went back to the course catalog 

and said, "What is it about these courses I underlined?" and I realized it was 

physics. I'd already entered the electrical engineering program, but Princeton 

was pretty good. You could kind of design your own course. And so I, basically, 

took a sub-major called engineering physics, which combined electrical 

engineering and physics. Didn't have enough coursework in either major to 

graduate in that major, but together, I had a better package. It was exactly what I 

wanted, and so I majored in electrical engineering physics. And then I came to 

Stanford for grad school. It turned out they did not have the same applied 

physics' department at that point, but they also allowed a great deal of flexibility, 

so I pursued a program of electrical engineering and physics and got a master's 

in what's called electronic sciences, which is a similar kind of thing.  And then 

after I'd done all my coursework, they invented the Applied Physics Department 



at Stanford. So I moved in, not as a new student, but as a pretty experienced 

grad student. I was their first Ph.D. graduate. 

 

AK:  In applied physics? 

 

JB:  In applied physics from Stanford. 

 

AK:  So we're talking to the first graduate student in the Applied Physics' program at 

Stanford. 

 

JB:  Okay, you have to be careful, because a good friend of mine was the next Ph.D., 

and he came in from the initial program. So he is the full and genuine first Ph.D. 

student. 

AK:  Okay. You mentioned that as an undergraduate you were getting up pretty early 

in the morning to crew. 

 

JB:  Actually, in those days, I was on a scholarship and I had a job. So the reason I 

got up early in the morning was that I delivered newspapers. Freshman year I 

delivered newspapers. In fact, I remember freshman year going to get a pack of 

New York Times, and it said, "Sputnik." It was launched during my freshman 

year. 

 

AK:  1957. 



JB:  I was one of the first ones on campus to know about that because I was 

delivering papers at 5:30 in the morning. I continued with that job for four years. 

Sophomore year was the worst because I had to deliver the papers to the 

delivery boys. I had to drive the truck so I had to get up at five, and then we 

rowed in the afternoons, and I had electrical engineering physics. So, basically, I 

was going to bed around midnight. I made a rule that, regardless, I would never 

stay up later than midnight. I had to get up at five, and I was like a walking ghost 

much of the time. 

 

AK:  That sounds very grueling. 

 

JB:  It was wonderful, though. Actually, in sophomore year, I was varsity stroke, so I 

was very pleased. 

 

AK:  That is something. And the majors you were in have reputations as being quite 

demanding. 

 

JB:  Oh, yes. And in engineering, where you more or less had to take certain courses, 

they would schedule those courses early in the morning so that you didn't have 

any choice, so most of my early classes were 7:45 in the morning. 

 

AK:  Was there anybody in grade school, junior high, high school, was there any 

teacher who you recall as being particularly inspirational? 



JB:  Oh, many. I remember one of the mathematics teachers was just absolutely 

wonderful. As far as inspiration, my homeroom teacher really didn't teach me any 

classes. I was from Wisconsin, and the University of Wisconsin was very good. I 

figured I'd go to the University of Wisconsin, but I was, essentially, a straight-A 

student, and one my homeroom teachers said to me, "You know, you ought to 

think about going to some of the eastern schools." So I started thinking about it 

and looking at the engineering programs, and many were five-year engineering 

programs at that time. Princeton had a situation where it was four-year, but you 

had to go a month early so you could get rid of the kind of lower-level coursework 

real quickly. That was one reason why it appealed to me. Actually, I never did the 

tour of the East Coast schools, but I had friends who did the tour of the east, and 

one of the fellows came back and said, "Well, you're either for Princeton or 

Dartmouth. I know your likes." And I quickly decided Princeton was the right 

place for me. In junior year, I'd won a Princeton award, so I met a couple 

Princeton alumni, and never regretted that choice. But until I stepped on campus 

freshman year, I'd never seen the place in real life. 

 

AK:  In retrospect, you started your undergraduate work during a remarkable time. 

Sputnik was an enormous stimulus. 

 

JB:  It was. But I don't remember it impacting me greatly, except for the fact that, 

clearly, there was a great emphasis upon science, and students in science were 



encouraged to continue. There were draft situations because of ongoing wars at 

that time, and they always encouraged students in the sciences to continue on 

with their studies, and you had to confirm it, so in that respect, there was a 

difference. But certainly, it was a good time for science. It was a good time to be 

a science student coming up through the ranks that way. 

 

AK:  It might be useful for historical purposes to say something about the draft, since 

this generation, I think, doesn't have quite so direct a contact with it. 

 

JB:  I really don't know what to say about it, except for the fact I was continually 

deferred. I don't clearly recollect when these deferments started. Of course, when 

you're in undergraduate school, I know they were encouraging you to finish that. 

But when it came to grad school, I know that deferments were employed for 

people in science and engineering. And even in the early days of my work after 

grad school, it was encouraged that I go on to work in the field of science and not 

join the military. So for those of us in science, it made an important difference. 

 

AK:  Do you happen to recall the name of your homeroom teacher, the one who 

encouraged you? 

 

JB:  Sure. At that time, we called her Ms. Mack. Her name was Phyllis Makowski, 

 and her name now is Phyllis Sharner. I had my fiftieth high school reunion two 

 years ago and I was very happy that she was there. We had a nice time talking. 



AK:  That's terrific. So now you're about to graduate from Princeton, and you're 

thinking what to do next. Was it just obvious you were going to go to graduate 

school? 

 

JB:  I think it was obvious to me that I was going to graduate school, but whether I 

was going for a master's or for a Ph.D. wasn't clear. One of the questions was, 

where do I want to go? And I went to the head of our department, and he knew of 

my interest in physics and electrical engineering. He was the head of the 

electrical engineering department, and I explained that I probably would like to go 

to grad school and could he tell me what the best schools for me would be, given 

my interests.  He said, "Oh, easy. MIT, Cal Tech and Stanford." Now in those 

days, Princeton was all male. In those days, MIT was all male, Cal Tech was all 

male. Stanford was coed. Hmmm. Is there a choice? I went to Stanford. And, in 

fact, that's where I met my wife. 

 

AK:  How did that happen? 

 

JB:  That's embarrassing [laughter]. 

 

AK:  Oh, good. 

 

JB:  I knew no one when I went to Stanford, so I opted to live in an engineering dorm, 

which probably was not the most exciting place to live, but it turned out I was 



able to join a group of guys who enjoyed having a good time, and we were the 

scourge of the dorm. After a year in the dorm, we actually decided to stay one 

more year because we were having a good time, but I realized each quarter we 

were paying $45 for social fees, and the dorm never did anything socially. So I 

got elected head of the dorm and appointed one of my friends social chairman. I 

said, "First thing we have to do is have a mixer with undergraduate women."  

How do you get undergraduate women to come to a mixer with the science 

dorm?  Science dorm was called Cruthers Memorial. Across the quad was the 

business/law school dorm, which was called Cruthers. So my troops went out 

and invited the girls to a mixer with Cruthers, being certain to slur over the 

Memnorial part. So the girls all thought they were coming to a mixer with the 

business school, and much to their chagrin, they found out it was with the 

engineering school. But that's where I met my wife, at the mixer. 

 

AK:  I didn't realize it was that difficult to attract women as an engineer [laughter]. 

Looked like it worked for you. 

 

JB:  Yes. 

 

AK:  So now you did a year with the electronic sciences. 

 

JB:  I got my master's, and it was in electronic sciences. I was fortunate enough to be 

on a Howard Hughes doctoral fellowship, and much to the chagrin of my 



academic advisors, I decided to do coursework, get all my coursework out of the 

way in two years, and not do a teaching assistanceship or laboratory 

assistanceship. I wanted to have total independence to choose on my own. Too 

many of my friends were assigned a research advisor to do a lab assistanceship 

with, and then when it came time for a thesis, they'd invested so much time to 

that specialty, they kind of adopted it as a default. I didn't want to do that, so I 

took two years of coursework, which was against all recommendations, and then 

started interviewing professors to see which ones I might be interested in. And I'd 

taken a course on lasers from a professor by the name of Tony Siegman, and I 

thought he was quite a wonderful teacher, and quite a wonderful guy, but he 

actually specialized in a field that had the word "nonlinear" in it. It was called 

nonlinear optics, and nonlinear equations used to drive me crazy, so I thought 

nonlinear was not something I wanted to do. But after talking to a number of 

professors, I said, "I think it's more important to go with a professor I like and 

really would like to work for and see if the field doesn't appeal to me." And of 

course, it was a wonderful choice, and I continued doing nonlinear optics after 

leaving Stanford for many years at Bell Laboratories. 

 

AK:  Tell me what it was about Anthony Siegman that struck you. 

 

JB:  Well, first of all, he's bright; he's also very personable. He's just a nice, caring  

kind of person. I guess you might say what was there not to like? He's just a 

wonderful person. In undergraduate school, I was lucky to interact several times 



with John Wheeler, who was a world-famous physicist, and he also was one of 

these people you just think, "Boy, how can a person be so very nice and so 

smart, and so successful?" And so Tony was somewhat in that same vein, 

although in a totally different field. 

 

AK:  But it was a field you ended up gravitating towards. 

 

JB:  Well, I did my thesis in nonlinear optics, and then when I went to Bell Labs to 

work, I continued on nonlinear optics for many years. 

 

AK:  So your contact with Tony Siegman was, in many ways, a career shaper. 

 

JB:  Oh, absolutely. And I think that's true for many people who do a Ph.D. thesis. 

They've invested so much time and gained so much knowledge and experience 

in a given field that they probably, if they had their options, would continue on in 

that field unless they were somehow disappointed by the work they'd done there. 

 

AK:  I take it that he was not among the advisors who were discouraging you from 

finishing all of your coursework? 

 

JB:  Yes. It was my academic advisors who were the ones who were actually 

encouraging me to do a laboratory assistanceship. When you go to grad school, 

you're appointed an academic advisor. And what's amazing to me is my 



academic advisor was named Jim Gibbons. He was a very strong person, and 

eventually he went very high within Stanford, and I'm amazed, as I look back on 

it, that I was able to resist his almost insistence that I do it a different way. 

 

AK:  Well, you seem to have a pretty good mind of your own early there. 

 

JB:  I guess I'm a stubborn guy [laughter]. 

 

AK:  Your Ph.D. then in applied physics from Stanford was in '66? 

 

JB:  Yes. 

 

AK:  Tell me a little bit about what you were thinking, what options you were 

considering at the time, and how you ended up at Bell Labs. 

 

JB:  Okay. Well, in fact, it was a very good time to be a graduating grad student. 

There was a lot of hiring. This was probably still after-effects of Sputnik. I 

interviewed at quite a few places. And, in fact, as a grad student, I'd interacted 

with scientists at a number of places, and had a good deal of respect for the work 

going on in all of those places. Now it just turned out that there was a very good 

group at Bell Labs who were doing foremost work in the kind of area I was 

specializing in. And at that time, all the other places I visited had one-day 

interviews.  



Bell Labs was different. It was a two-day interview. It was kind of interesting 

because, the way Bell Labs did the interviews, you were picked up at the airport 

by, let's say, a laboratory director. Not just somebody, but a big wheel. And he'd 

take you to the hotel, the next morning pick you up and bring you into the 

interview room. And I just remember coming into the room in which there were 

three or four other people and reaching over the table and shaking hands with a 

fellow. I said, "Boy, he seems really nice." His name was Arthur Ashkin, and I 

knew his name because he was leading the group doing the work related to 

mine. But right away, I just thought, "Wow, this guy seems really nice." 

 

And at the end of my first day, I called my wife – we were married by this time – 

in California. She's a native Californian. I said, "Well, I think we may be going to 

New Jersey. That's where I think I'd like to go." So after the first day, I decided 

Bell Labs was the place for me. And in those days, it really was quite a place. It's 

a shame what's happened to it since. 

 

AK:  You stayed there for twenty-eight years? 

 

JB:  Twenty-eight, yes. 

 

AK:  Well, we'll talk a little bit about your career at Bell Labs. Arthur Ashkin was  what 

made an impression on you there. 

 



JB:  He sure did. 

 

AK:  Did you talk to anybody at Stanford about that decision? Anybody advise you on 

that? 

 

JB:  Well, Stanford [laughter] had a good path into Bell Labs. In fact, one of the 

professors, Cal Quate, was an ex-director or a big wheel from Bell Labs. Just 

having done research for four or five years dealing with people in the field, you 

acquired a feeling for Bell Labs and the kind of work they did. Of course, visiting, 

you'd get a little different impression, not just the people, but what the 

environment is like and how many people are really there. And as you walk down 

the hall, you look at the name plates on the door and say, "Whoa. What an 

accumulation of famous, good people," so it was a very impressive place. I must 

admit I forget what your question was right now [laughter]. 

 

AK:  I think you answered it. I was asking who, if anybody, at Stanford spoke with  

you about your choice. 

 

JB:  Well, there was a lot of connection between Bell Labs and Stanford. I don’t know 

that anyone at Stanford particularly, except for Cal Quate, pushed for Bell Labs. 

But, in fact, I made up my own mind that first day after visiting. The first day after 

I met these people, we went off and I gave my talk. I did experimental work at 

Stanford. And when I first joined Tony Siegman, I thought maybe I'd do 



theoretical calculations of nonlinear optics, nonlinearities in materials. And so, 

mistakenly, I started my talk at Bell Labs by saying, "When I first got to Stanford, I 

thought I was going to be a theorist, but I've ended up as an experimentalist and 

now I'd like to tell you about my experiments." And that point, all sorts of hands 

went up. 

 

I was at Murray Hill where they had a huge theoretical department [laughter], and 

they started grilling me like crazy about why did I not want theory? And I must 

admit they really had me hung up badly. And, finally, a fellow who was well 

known at Bell Labs for being very aggressive, and not always well liked, stood up 

and said, "Would you please give this guy a chance to tell us what he did?" And 

I've always had a warm spot in my heart for that fellow in spite of his rough 

reputation because he saved me that time. And many years later at a conference 

when people were beating on me for no good reason at all, he did it again. So, 

very interesting. 

 

AK:  You had a friend in a high place. 

 

JB:  Yes. 

 

AK:  What about that theoretical versus experimental tension? 

 

JB:  I don’t know that there's really any tension, but when people came in to interview 



at Bell Labs in those days, they really liked to give them a little rough treatment to 

see how they responded. And, in fact, that's true in the Ph.D. program. Cal Quate 

was quite a kidder, and he was the gentleman from Bell Labs who was now at 

Stanford. And somehow, we had a nice little interaction because I met him when 

he was vice president of research at Sandia where I worked for one summer. 

 

One time just before the oral exams for qualifying for Ph.D. work, he called me 

into his office and said, "Bjorkholm, get up at the blackboard. What would you do 

now if I'm going to tell you all the questions I'm going to ask you tomorrow?" My 

mouth dropped open. He said, "That's what I thought. Get out of here. See you 

tomorrow." Next morning, he and Hugh Hefner were my first interviewers, and 

Hugh Hefner was a very famous quantum theorist. They asked me a question, I 

think it was derive the Planck equation or some such equation. I said, "Okay." I 

started writing on the board.  They said, "What are you doing?" I said, "Well, I'm 

deriving the Planck equation." They said, "Well, how are you going to do it?" I 

quickly told them in a thumbnail explanation, and they said, "Okay, good, do it a 

different way." [Laughter]. And, of course, that's what they want to catch you in, 

and then they will throw out a hint. And if you can follow up on the hint to the next 

point, that's exactly what they want to see. But that takes you aback. 

 

AK:  This is a tough intellectual crowd. 

 

JB:  [Laughter]. Well, that's what getting a Ph.D. is all about. 



AK:  Yes. You started to get at this a bit. Was there continuity between your doctoral 

work and the work you ended up starting on at Bell? 

 

JB:  Yes and no. By the time I got to Bell, that specific investigation was pretty well 

wrapped up between my work and particularly the group who did that work at Bell 

Labs. They had a group of four people, including a very good theorist. And in 

certain limits, the equations that I derived were very difficult to solve because 

they were singular. This theorist was able to do that, so they wrapped that 

package up. I knew I wanted to stay in nonlinear optics, but I'd been working with 

low-powered gas lasers at Bell Labs, and that meant you had to really work hard 

to see the effects that you were investigating.   

 

While I was a student, I admired work by a number of people at Bell Labs who 

were using ruby lasers, which gave you a lot of power, and that meant the 

nonlinear effects, in some respects, were more vigorous, easier to observe and, 

more importantly, would allow you to do a whole raft of things that you could not 

do with low-power lasers. So I decided that I would like to get a ruby laser and try 

doing similar things with highpower lasers. But in the early days of ruby lasers, 

the lasers were relatively uncontrolled. They operated over a fairly wide band of 

frequencies, and the spatial structure of the beam coming out was a mess. So 

that made it hard to analyze what was going on. It also made the effects less 

efficient. So one of the things I tried to do when I first got to Bell Labs was learn 

how to make what you call a single longitudinal mode, single transverse mode 



ruby laser. That meant it would be operating under a single frequency and with a 

beautiful Gaussian transverse mode, and that would allow you to analyze what 

was going on much better. And I was able to do that. 

 

And once I had this device, it was now time to go out and look for things to do. 

And one of the areas of interest at that time was optical parametric oscillators. So 

I started making optical parametric oscillators, and eventually was able to get 

them to the point where they were fairly efficient, so that if you looked at the ruby 

laser power you put in, you converted so much to other frequencies that you 

could see that the pulse of ruby laser going through the crystal was actually 

depleted. In other words, a lot of its power was transferred to other frequencies. 

 

AK:  You mentioned that you were constructing these devices. 

 

JB:  What I did was I bought a commercial ruby laser, and then added all sorts of  

accoutrements to make it eventually go single mode. 

 

AK:  I've been impressed in reading through at least the early work with lasers – 

maybe it's somewhat true today, too – the extent to which people who are 

interested in theoretical problems also had to be pretty adept at making the 

devices and engineering some of the equipment. 

 

JB:  I guess it depends on what you consider theory or not. At Bell Labs, when you 



talked about theorists, these were typically very high-powered guys who may 

have been connected with experiments done by others, but they, themselves, 

probably did not get their hands on equipment. They would be there probably to 

help the experimentalists figure out which way you should tailor your experiments 

to, hopefully, observe the effect or to understand the things going on. At that 

time, many of the theorists were involved in material science. One thing that was 

said at that time at Bell Labs by the mucky-mucks was that the action is in 

materials. 

 

And if you look back on history, often that is the case. So there was a lot of 

interest in the early days of learning how to make ever-better nonlinear crystals, 

which were used to convert laser light from one frequency to others. But the 

theorists would point the way, and then the experimentalists would kind of follow 

up. Or sometimes the experimentalists would lead the way and theorists would 

try to interpret what was going on. 

 

AK:  Was there a period when you first joined Bell, or at some point thereafter, during 

which you were proving yourself, making a place for yourself? How did that 

work? 

 

JB:  Well, in those days, Bell Labs was very interesting. One thing I forgot to tell you 

about is this wonderful fellow I met the first time when I entered the room, Art 

Ashkin.  When I was hired, it was interesting the way Bell Labs worked. They 



would ask the interviewee, the candidate, what department he was interested in 

working for. Then they would poll the people who interviewed the candidate and 

find out what departments had interest in the candidate. If the candidate and the 

employer's interests did not line up, the candidate probably wouldn't get hired. 

But I said I was most interested in working in Ashkin's department, and that 

worked out well. So, in fact, Art Ashkin, this fellow I met the very first time I 

stepped into Bell Labs, and I became very close collaborators. He was my boss, 

basically, for probably 24 years. It was a wonderful, wonderful collaboration. I 

have only the highest regard for Art. 

 

AK:  “Hot” in this sense probably wasn't a word then, but there probably wasn't a 

“hotter” time for the laser than the mid-60s. 

 

JB:  Right. It was brand new, and there was tremendous amount of things to be done, 

many of which were not known. I was at the right place at the right time with 

regards to lasers. You asked about what happens when you first get there. Well, 

Art told me that I had a period of four to five, six months to figure out what I 

wanted to do. But by that time, you'd better be pretty well focused and ready to 

go. I do know that I didn't walk in the door saying, "I know I want to make a 

single-mode ruby laser." But how long I muddled around trying to figure out what 

I wanted to do, I can't really put my finger on that now. 

 



AK:  Does there every come a time where it's sort of like getting tenure, where you 

feel, "Yes, now I feel locked in here in the sense that I'm accepted and I'm 

respected and I've proven to myself?" Or is that having to take place every year? 

 

JB:  I think that takes place every year. Tenure is not a word they used at Bell Labs. 

One of the things that stunned me at Bell Labs was that the management was 

very happy to see their people leave to go off and become professors at 

Universities. I remember asking one of the executive directors about that. He 

said, "Oh, it's because we want new people coming in all the time. If there's no 

outflow, we don't have room for inflow."  And, of course, it doesn't hurt to have 

lots of your ex-people out there teaching at universities, which was the common 

way that people left Bell Labs – to become university professors. 

 

AK:  Were you at Holmdel or Murray Hill? 

 

JB:  I, initially, was at Murray Hill. And as far as I knew when I got hired, I would be 

at Murray Hill. But Art, being a nice guy, knew that there was something that 

would be kind of unfair if I didn't know about it. He knew, and wasn't allowed to 

tell people, that in about a year and a half, we'd be moving to Holmdel, and he 

knew I was going to be looking for a house. So he said, "I can't tell other people, 

but you have to know that eventually we're going to end up at Holmdel." So I 

started for about six months at Bell Labs at Murray Hill. Eventually found a home 

down in the Holmdel area. Very inconvenient to make an hour commute each 



day, so it was arranged that myself and another fellow who came at the same 

time I did, Roger Stolen, could work at the Crawford Hill Laboratory, which was 

right near the Holmdel Laboratory. I couldn't work at Holmdel because our lab 

space wasn't yet ready. So that was very nice. So actually for a year I, 

essentially, worked in Gardner Fox's department while my real affiliation 

was with Art Ashkin. Roger and I were able to have a lab down at Crawford Hill, 

which was wonderful. 

 

AK:  I had heard that part of the culture at Bell Labs was first names. 

 

JB:  Oh, absolutely. And, in fact, when I first got to Bell Labs, I kept calling Art 

Ashkin Dr. Ashkin, and he said, "Please, stop. First names is what we use." But 

coming from a university environment, you are used to Professor this, Professor 

that. Tony Siegman was Tony, but still, I thought it was Dr. Ashkin. But one thing 

that was interesting at Bell Labs, they made it clear right away, was we don't care 

about your title; we care about what you do. And, of course, many of the people 

who are now in leadership positions at Bell Labs actually didn't have Ph.D.s, 

some of them didn't even have degrees in physics. 

 

One in particular was Rudolf Kompfner, who was a very, very famous person. 

He was, actually, an architect who had a very strong interest and hobby in 

physics.  During World War II, he actually helped develop some of the famous 

microwave tubes, and then he gave up architecture and stayed in science. So 



many of the people who were in leadership positions were just extremely good, 

but didn't have the Ph.D. or maybe even a degree in physics or engineering. 

 

AK:  So the first name protocol was not just to be friendly, it was also delivering a 

message that what counts is what you can do. 

 

JB:  Yes. Absolutely. 

 

AK:  Which reminds me of the other thing I'd heard about Bell Labs, which is every 

year, you're ranked. 

 

JB:  Which is also true. It wasn’t necessarily clear where you were ranked. A lot of 

this was a mystery. And the salaries were somewhat of a sore point with the 

troops.  Eventually, there were enough complaints from the troops that there 

were salary curves made available with individual points on them, but you 

couldn't usually identify a point with a person. But you could get an idea 

eventually where you ranked with the troops, but that was always a problem at 

Bell Labs, and I think probably at many companies.  Everyone wanted to know, 

"How am I doing relative to the rest of the people?" You were always given 

indications, but not always to the degree you wished. If there was one thing that 

was bad at Bell Labs it was probably that each member of technical staff was 

given a great deal of leeway. And sometimes it went out a little bit too far and 

researchers got too far off a productive path. Management was not always quick 



to help them get refocused. But when management did step in usually the 

researcher did come around, maybe a little bit later than they should have, but 

typically very good. And in cases where, eventually, Bell Labs thought that 

people should find employment elsewhere, it was done. But generally speaking, 

the rest of us would think, "Oh, boy. So-and-so has found a wonderful teaching 

position at this university and is leaving the labs." Later, in discussions with him 

many years later, you find out it was what they call stimulated resignation. 

 

So it was done very well, I think. And in many cases, people who had gone off 

into an unproductive area were brought back, and sometimes they were told, 

"Okay, that area is dead. We want you to do this." And two years later, that 

person was number one in that field. So it was quite a place, and management 

did eventually do what they had to do when necessary. 

 

AK:  There were research directors, of course, program managers? 

 

JB:  Well, I was in research area, so program managers, there was no such thing. So 

there was a member of technical staff, there was a department head. Several 

departments would be clustered together in the laboratory, and there would be a 

laboratory director, and above that an executive director, and then vice president. 

And vice president of research was a big deal. So there wasn't a lot of 

management structure at Bell Labs. And to a large extent, each person was in 

charge of his or her own program. But because you were surrounded by so many 



great people who had lots of great equipment, there were many, many great 

collaborations that would come about. I really had wonderful collaborations with a 

lot of people. There was a group of maybe three people who came in, maybe 

four or five years after I did, Paul Liao, Rick Freeman, and Gary Bjorklund.  

 

And we had many wonderful collaborations. I just remember one time Paul 

Liao and I, independently, came up with the same idea, and he had a very 

special continuous wave dye laser, single mode, continuously tunable. I did too. 

And we both realized there was a neat experiment that we could do if we could 

get both lasers in the same lab, and we could independently look at two-photon 

resonances as we tuned through the various resonances, and that was a 

wonderful fun experiment to do, and it could only be done because we had these 

two lasers. Many times, collaborations came up in that way. Rick Freeman had 

an atomic beam machine, and I had some experiments that would be interesting 

to do with an atomic beam, but I wasn't too enthused about building an atomic 

beam machine. And so we had wonderful collaborations that way. 

 

AK:  I want to come back, of course, to your work at Bell, but I'd like to divert just for 

a little bit to the Optical Society of America. At what point did you start joining 

organizations like the APS, the OSA? 

 

JB:  Well, that starts immediately because Bell Labs, like at a university, to a good 



extent was publish or perish. In other words, you had to do work that was 

interesting enough to be published, and actually to stay at Bell Labs it better be 

more than just interesting enough to be published. And so immediately, you 

wanted to be out there talking about your work. And so, certainly, the American 

Physical Society, OSA, and there were some specialized smaller conferences, 

and some of those names escape me right now, but some of them were by 

invitation only. So from the very beginning, you started doing these things. But, of 

course, even as a grad student you learned to give talks. It's a very important 

experience to get as a grad student. 

 

AK:  What was your first experience with the OSA? 

 

JB:  Actually, I can't quite remember where it was, but I can kind of envision it. I think 

it may have been an early conference at Rochester, but I won't swear about the 

location, but I kind of remember being at a cafeteria with my tray, and a very 

famous Bell Labs department head P. K. Tien, was right ahead of me. And we 

started talking about the OSA, and he said, "Oh, you'll find the OSA is such a 

friendly society. It's so much smaller than the APS. I think you'll really like the 

OSA ". 

 

AK:  And smaller than the IEEE, for that matter. 

 

JB:  And the IEEE. I think for a good number of years, I was, basically, a contributor 



to the conferences. But one of the collaborators who I mentioned to you earlier, 

who is actually a little bit younger than myself, Rick Freeman, somehow got 

involved with the OSA, a bigger involvement, earlier than I did. And he 

encouraged me to get involved. I've never regretted having gotten involved – 

started being on various committees, I think, and eventually ended up as 

treasurer for a few years. 

 

AK:  You're a fellow of the OSA. You're also a fellow of the American Physical 

Society. 

 

JB:  Yes. And senior member of IEEE. 

 

AK:  Not everybody belongs to all three, but you do. 

 

JB:  Why did I? Good question. Certainly, all three societies sponsored meetings 

which were of interest and could be places where you'd want to speak. Now I 

only attended one national APS meeting. It was so huge. This is not meant to be 

anything against APS, but the meeting I went to was a huge meeting, and there 

was one session which was very huge, and I just remember there were huge 

arguments between the audience and the speakers, and everyone's claiming first 

priority in this. I said, "This is not fun. I don't need to do this." And so that's the 

only big APS meeting I did go to. But APS has many smaller meetings, like 

meetings of the atomic, molecular, and optical physics groups, and those were 



very good. They were more of the size of an OSA meeting. I enjoyed those. And, 

typically, IEEE meetings I went to were also smaller, subsidiary meetings. So the 

only annual meetings I went to were OSA. 

 

AK:  Was there anything about the way you saw your work, given your interesting 

mixture of engineering and physics, that made you feel at home in both the OSA 

and the IEEE? 

 

JB:  Oh, certainly. Much of OSA’s work encompasses both areas. IEEE in many 

respects would tend to be more engineering oriented, but not necessarily. In 

those days, all groups had laser meetings, and all meetings were of interest to 

me. In the APS meetings, there was probably more emphasis upon atomic and 

molecular physics. IEEE maybe a little bit more emphasis upon engineering and 

maybe solid state kinds of things. 

 

OSA kind of filled the entire region. But I went to and enjoyed meetings through 

all three societies. But when it came to terms of loyalty and amount of work I put 

in, definitely OSA was where I spent most of my energies. 

 

AK:  Talk a little bit about working for Bell, and the issue of patents, and keeping 

information close to the vest for whatever reason, versus presenting in an open 

forum what you have found out from a scientific point of view. 

 



JB:  Right. Bell Labs, or AT&T, probably has been criticized many times for not 

having mined its patent portfolio in the olden days. Of course, the days when I 

worked at Bell Labs, AT&T was basically a monopoly. And really, it was the 

breakup of AT&T that led to the demise of Bell Labs and why I eventually took an 

early retirement offer when I turned fifty-five. But in its heyday, AT&T, through 

Bell Labs, had a wonderful patent portfolio. But, basically, I don't think they tried 

to mine it, in other words, to make a great deal of use of it in terms of 

moneymaking, they more or less used it in other ways. 

 

For instance, with IBM, we will cross license because we both have strong 

portfolios. But when it comes to withholding things, it was not the Bell Labs way 

to do that. In fact, in those days, if you had something important to say, and the 

conference was scheduled for such-and-such a date, you made plans to present 

your talk on that date, and you better have the patent things settled and filed by 

that time. Now maybe if it was something that was deemed exceptionally 

important, that might be modified, but I personally can't think of any situations 

where that occurred. 

 

AK:  You mentioned that you were told in a cafeteria line up at Rochester that OSA 

was a friendly place. Did it ever, in addition to being that, stimulate your career 

development in any way or give you any new ideas? 

 

JB:  Oh, absolutely. This would not be exclusive to OSA necessarily, but when you 



attended a meeting, you hoped to come away with at least one good idea to think 

about, if not a new direction in which to push your work. So any conference that 

you went to, you hoped that you'd come away stimulated about at least one really 

neat new idea to think about, if not to pursue. 

 

AK:  Does anything come to mind when you remember walking away from a paper or 

a topical group conference or a meeting where you thought, "Ah, I'm going to go 

back to Bell and do things maybe a bit different, or try something?" 

 

JB:  I can think of several things which stick in my mind as being very important, not 

necessarily to my career, but I remember when liquid crystal displays were first 

revealed. I remember when Tony DeMaria first talked about passive mode 

locking and the possibility of ultra short pulses. I do remember a particular 

experiment which I do believe was presented at an OSA meeting where an 

Italian group talked about probing resonance fluorescence emission as they 

tuned through various levels, hyperfine levels, of the sodium atom. 

 

And what they found was that when they tuned between the two hyperfine levels 

in the ground state, there were points where, whoa, you got no fluorescence at 

all. And this is now related to a hot area called laser-induced transparency. And 

so it's something that maybe occurred fifteen, twenty years ago, and is now 

pretty much in vogue. And they're related. One doesn't necessarily feed the 

other, but they're definitely intimately tied. And if we all had done maybe a little bit 



more thinking about this in the early days, things might've been a little bit 

different. 

 

AK:  I think sometimes people get the notion that belonging to an organization or 

networking is about building your career or something, which it is, but it also has  

great influence on the advance of the science. 

 

JB:  Yes, absolutely true. And when you're in a place like Bell Labs, or if you're a 

university professor, getting out, presenting your work, interacting with others is a 

crucial part of the business. Later on, I spent some years working for Intel, which 

is a very different experience. It was very interesting, but so different than Bell 

Labs that it took some getting used to. 

 

AK:  I definitely want to talk to you about that. Back to Bell, though, for a minute. 

Did your work at Bell in the twenty-eight years that you were there, feel to you as 

if it were a continuous theme, variations on a theme? 

 

JB:  Good question. My answer is a little different from many people. And my 

answer would be, absolutely not. I find that about every seven years, I made 

changes. It wasn't planned, but it just sort of happened every, more or less, 

seven years. And so my early work was in nonlinear optics, basically learning 

how to convert light from one frequency to others, or to make devices that use 

nonlinear optical techniques.  And then when dye lasers came about, I thought 



that this is a new type of laser that offers an awful lot of potential applications 

because of the tunability, and I wanted to get into that area. And once again, I felt 

it was important, if you could, to make a single mode dye laser, both in frequency 

and in spatial characteristics, that you could tune over a wide area. And, once 

again, because of the clean nature of the beam, you could more readily 

understand what was going on. 

 

So I didn't jump into CW dye lasers immediately, but when they started to 

become more controlled, I did. I bought a commercial cw dye laser and, once 

again, learned how to make it single mode. It was single mode, but only tunable 

in discreet hops. And when a commercially-available, continuously tunable dye 

laser came available, I bought one of those. The tunability led me to consider 

working with sodium vapor, and so for maybe about a period of seven years, or 

perhaps even longer, I worked with sodium vapor. 

 

One of the things I did after nonlinear optics was nonlinear spectroscopy, which 

is a little different than nonlinear optics, if you might say that. But, for instance, 

two-photon spectroscopy would be one type of nonlinear spectroscopy. And Paul 

Liao and I did quite a bit together in those days, much of it with sodium vapor. 

I did many experiments using sodium vapor and later sodium atoms. My 

interactions with Art Ashkin who, more or less, I would consider the father of 

modern day radiation pressure, led me to talking with Art, about my dye laser. I 

thought, "Wow, we can start looking at radiation pressure on atoms," and we did 



some work along that line. We learned how to focus atoms using what's called 

the dipole force, and that eventually led to work with Steve Chu, Art Ashkin, Alex 

Cable and myself, and for part of that with Leo Hollberg, where we did what's 

called optical molasses where we used laser beams to cool atoms down to very 

low temperatures. And once we had them low temperatures, we used Art 

Ashkin’s laser trap to trap them. 

 

AK:  Optical tweezers? 

 

JB:  Essentially optical tweezers, but they're a little different when you use atoms. 

You have to keep atoms cold as well as trapped. So it's a little different, 

considerably different when you trap glass spheres or biological material rather 

than atoms. If you had atoms in the trap and no additional cooling, they would 

heat up and fly out of the trap. 

 

AK:  This would've been around the mid-80s. 

 

JB:  Yes. In fact, I'm not certain of exactly what were those dates, but yes. 

 

AK:  And this, of course, is the work, people know, which got the Nobel Prize in '97. 

 

JB:  For cooling, Claude Cohen-Tannoudji, Chu and Phillips. I kind of always viewed 

cooling and trapping as a goals in themselves. I was not a real basic physics 



researcher. Basic physics researchers looked at these as tools to allow them to 

do wonderful things like Bose-Einstein condensation, but that was kind of out of 

my realm of interest. And after the cooling and trapping work, I actually switched 

fields once again, and in this case, I made a big change out of lasers, more or 

less, and went into trying to understand how we could improve photolithography. 

What came out of that was the realization that to do the kinds of things we 

wanted to do, in other words, image at least tenth micron features or smaller 

while continuing to have a reasonable depth of field, that meant we would have 

to be in what we called the extreme ultraviolet or soft x-ray part of the spectrum. 

That led to a project. This time it was kind of like a project because Bell Labs was 

entering a new phase. It was no longer part of a monopoly. So we got a little 

group to think about EUV lithography, at that time called soft x-ray projection 

lithography. 

 

AK:  EUV being Extreme Ultraviolet? 

 

JB:  Yes. How would you do these things, what do you need to worry about? It was a 

huge range of problems. And we weren't alone in thinking about these things, 

and eventually, we ended up collaborating with Lawrence Livermore National 

Labs, Sandia Livermore National Labs, and Lawrence Berkeley National Labs. 

And eventually, Bell Labs had to get out of that. By that time, I had already retired 

and arranged two years of consulting for Bell Labs and Sandia. And before that 

two years was over, it was clear that Bell Labs was getting out, IBM was getting 



out, but Intel realized it needed this. Before, Intel had relied on others to develop 

the lithography and they would use it. Then Intel realized that it wasn't going to 

get developed if they didn't sponsor it. 

 

They didn't do that kind of work, so they hired Lawrence Livermore, Sandia 

Livermore, and Lawrence Berkeley to continue on with that work, and they asked 

me to come out and be their man on the scene, and that's how we came to 

California once again. 

 

AK:  Did you ever think you'd come back? 

 

JB:  Not necessarily. California is a great place, but one thing I found was that 

wherever you live, you make it what it will be. So we loved New Jersey, and 

people often have a bad idea of what New Jersey is all about. But the ocean out 

there is wonderful; scuba diving, offshore fishing, swimming – it was a great 

place to be. We lived in Holmdel, and there was a great school, as you might 

imagine, having a Bell Labs' facility there, and our two girls benefitted greatly 

from having a wonderful high school. 

 

AK:  Where are they now? 

 



JB:  Well, one is in Atlanta, one is in Wilmette just outside of Chicago. So that's one 

unfortunate thing. We are quite distributed and don't see as much of one another 

as we'd like, but we still keep in touch plenty. 

 

AK:  So you were principal scientist at Intel from 1996 until 2002? 

 

JB:  Yes, that's right. 

 

AK:  You had alluded to the breakup of the Bell Monopoly and its effect on the 

research facility. 

 

JB:  Right. 

 

AK:  Did that cause you to leave, or did it give you the occasion to leave, if you know 

what I'm getting at? 

 

JB:  Oh, it was quite a few years after the breakup before I left. It turned out that, 

inevitably, the breakup had an effect on Bell Labs. If you remember MCI, 

Microwave Communications, Incorporated, had the microwave towers that 

offered long distance calls at lower prices. And, of course, in the good old days, 

there was a small fee on every call that eventually made its way to Bell Labs. Bell 

Labs' funding went down, the work became less researchy and more focused. It 

was clear that Bell Labs itself was going to have to split up because the operating 



companies that were split off from AT&T would need their own research groups, 

and it was clear that AT&T itself, the long distance carrier, could not afford to 

keep Bell Labs of the size it had. So, basically, Bell Labs is falling apart. And just 

as I turned fifty-five, Bell Labs sent an early retirement offer for those who were 

fifty-five or older. 

 

I thought it looked like it might be worth doing if I could arrange a consulting 

arrangement for a couple of years, and I was able to do that. And so I took it 

because it was clear that the handwriting was on the wall that Bell Labs was no 

longer the place it had been, and it wasn't going to level off. It's really a shame 

what happened. I think it's to the country's detriment that there is no more Bell 

Labs. 

 

AK:  I don't know how you experienced it, but I'll put it out here for you to respond to 

that fifty-five is sort of an odd year for something like that to happen because 

you're still looking at several years. 

 

JB:  Oh, yes. And that's why I wanted a couple years of consulting because I didn't 

really think I wanted to fully retire, that was a little bit early. And, actually, 

compared to early retirement offers people are getting these days, the offer I got 

was pretty poor. I don't actually remember what it was, but it was not a great 

enhancement to the retirement package. However, of course, by today's 

standards, I have a defined pension, which is a very nice thing to have. 



AK:  At the OSA, you've been on the Board of Directors? 

 

JB:  Yes. 

 

AK:  You were there between 1988 and 1990. You've been on the executive 

committee in 1990, treasurer for a few years in the early nineties, 1992 to 1995 I 

believe, finance committee member, 1989-1995, chair of the finance committee 

from 1992 to 1995. Each of these gives you a window on the organization and 

gives you some insights into it. You had been a member, then a fellow. I believe 

you were a fellow since 1977. I might be wrong about that. What did you learn 

about the OSA? Any surprises when you got on the inside? Like, "Gee, I didn't 

know this was this way?" 

 

JB:  I really don't think so because it was a very open society, and it's not like I 

jumped in, boom. I was outside, and now I'm inside, and wow, what a difference I 

see. In fact, you get inside in a continuous, slow fashion. So I honestly don't 

remember the exact way things proceeded, but one of the more important early 

tasks that I took on was as controller of a CLEO conference, I believe. And I 

imagine before that, I probably was on the CLEO organizing committee, although 

things seem to fade in my memory. But one of the things I do remember my first 

year as a CLEO controller was that we had a very successful year. 

 

I went home and did a little analysis, and so when it came time to report to the 



board, not the OSA board but the board governing CLEO, I said, "Well, I've got 

good news, and I've got bad news. The good news is we had another record 

year. The bad news is expenses are growing faster than income, and I think next 

year, at least we're going to have far less profit. We may not even have a profit." 

And that prediction turned out to be true, and I think that probably was something 

that had the OSA people thinking about getting me on the finance committee, 

perhaps. I don’t remember the real order in which those things occurred. 

 

AK:  I gather that meetings, in effect, were loss leaders. 

 

JB:  Oh, yes. And, in fact, when I became treasurer that was the standard operating 

procedure. I and others started beating the drum saying, "Wait a minute. At least 

meetings should break even if not generate a little bit of profit." And that wasn't a 

universally respected view. But if I recall, I certainly worked as treasurer to have 

this become more of an accepted norm. 

 

AK:  To at least break even. 

 

JB:  To operate in a more businesslike fashion. And I do remember, it wasn't 

necessarily OSA meetings, but I do remember at some famous meetings, 

conference chairs would go so far as to request that the meeting provide ski  

tickets for the attendees. And I thought this was going a tad far. [Laughter]. 

 



AK:  Did you know you had this kind of talent for finance and auditing? 

 

JB:  Not necessarily, to tell the truth, but I did want to contribute to the society, and for 

some reason, I really felt that I wouldn't like a real leadership role in terms of 

going up the presidential chain or something of that sort. I felt much more at ease 

with numbers and financial kind of things, although I will say I think I realized that 

I was certainly no expert in that regard. And when I became head of the finance 

committee, I know I looked very hard to recruit people to the committee who were 

businessmen. Certainly when I was treasurer, the businessmen really brought a 

tremendous amount of value to the overall financial structure that I, myself, could 

not have brought because I didn't have those experiences. 

 

You know, a very simple example learned from others is that every so often one 

should change auditors, get a new group in with a new view, maybe find things 

that were no longer acceptable to this group but which would've been okay with 

the other one. So I did not feel that I was expert in these regards, but worked 

hard to get people who were very good. And one of the things that makes me 

very pleased is that when I was treasurer, somehow we got Steve Fantone 

involved. And he has succeeded me as treasurer. I had to quit as treasurer when 

I joined Intel. Intel did not sponsor outside kinds of activities. And so, 

unfortunately, I had to resign as treasurer, and fortunately, we were able to 

convince Steve to continue, and he's been exceptional. 

 



AK:  He's been doing it for a while now. 

 

JB:  Yes, he has. About twelve years or so. 

 

AK:  You're reminding me that earlier in our conversation here, you had touched upon 

the differences between Bell Labs and Intel, different kinds of cultures. Let's go 

back to that subject, if you could tell us a bit more about that. 

 

JB:  First of all, I want to make it clear that I was very fortunate that my Intel office 

was out at Lawrence Livermore National Labs because I was somewhat 

protected from the real Intel culture. And I don't mean that in a bad way; it's just 

that jumping from Bell Labs, which was totally open to doing your thing, to Intel 

where they want to know what you did for me last week . . . . But also, I will say 

that the gentleman who hired me, John Carruthers, knew what he wanted. He 

knew that the kind of job he wanted me to do was not something that fit into the 

Intel mold, and that he did what he could do to have management understand 

this is a square peg in a round hole, but we need it. So I was very fortunate. 

 

One immediate difference was that at Bell Labs, we did quarterly reports. Every 

three months, we wrote a report about what we'd been doing the previous three 

months. At Intel, you do weekly reports. And they looked for results. But the kinds 

of things that I did were very long term. So my weekly reports were really 

different than other people's, and I basically took the attitude that my job was to 



educate people within Intel about what this new kind of lithography was all about, 

and how it differed qualitatively from the kind of lithography that they were used 

to. I really liked Intel. It was very different, but, like Bell Labs, they encouraged 

forthright speaking. "You don't agree, tell us why not." 

 

It was very good in that regard, and people weren't shy to make their feelings 

known. In fact, one time the head of lithography felt that there was a certain 

characteristic of EUV lithography in which we really couldn't do better than a 

certain level. And in normal lithography, anything over that level would kill the 

whole process. His idea was that a level of ten percent would kill optical 

lithography. He said, “We have to have it less than 1 percent, and you tell me 

EUV is going to be at least 10 percent. That means it won't work." And I said, 

"But, no, no. It's qualitatively different because the wavelength is so much 

different." And we talked back and forth. He, basically, said, in the nicest fashion. 

"Look, you're a Bell Labs researcher. I can't trust you." And we said, "Well, what 

can we do about this?" So we formed a committee with people he knew and 

trusted, and our job was to go off and consider this problem, and it was my job to 

convince them that, in fact, it's qualitatively different. That we can compensate for 

this problem in EUV, whereas in the optical part of the spectrum, you can't do 

that. 

 



And, in fact, we issued a report verifying my contention. It was well received, and 

suddenly EUV became an approved topic. Intel, of course, has spent a huge 

amount of money on that, and has encouraged industries to spend, I'm told, 

hundreds of millions on that. So it's kind of interesting to see something we 

started at Bell Labs, or independently at Bell Labs, but elsewhere too, that is still 

ongoing. It may never make it to the manufacturing floor, but it might also. 

 

AK:  You have published on that subject. I'm looking at an article here, EUV 

Lithography, the Successor to Optical Lithography. 

 

JB:  That's one of my favorite articles, accessible to the public, while done at Intel. I 

had some people email me and say, "Oh, we so much appreciated that article," 

which is really nice to have someone do. 

 

AK:  It spells out what the issue is at that time. How have things worked out in terms 

of what you thought at that time? 

 

JB:  Oh, I think most of what was said there, the problems spelled out there, was up 

to date. Some have been solved. Some have not. What is a source power? Can 

we get a source that will give us enough power without causing other problems 

within the machine? Will resists be able to print the tiny features that we need? 

The physical characteristics, the resists themselves may say, "Hey, can't do 

that." Also source power still is a big problem today. Resists are somewhat of a 



question, although there's been a lot of progress, but maybe not enough. And 

then making the masks. I think making the masks, checking them, but then 

qualifying them and saying, "This mask has no defects," is a real problem 

because the defects that would print are very tiny. And what you can see 

optically, you might not be able to see with the UV and vice versa. So qualifying 

the masks, checking them to make sure that they're perfect, is also a major 

problem today. 

 

AK:  This all has to do with how many more transistors can you put on the chip. 

 

JB:  Right. As you make the lines smaller and smaller, you can make each transistor 

smaller and cram more onto a chip. 

 

AK:  Fascinating. Back to the materials issue that you mentioned years ago at Bell, 

right? How much it often comes down to a question of materials. 

 

JB:  As in resists, yes. 

 

AK:  What gave you the greatest satisfaction in your work over the years? What was 

the most rewarding thing for you? Was there a particular thing that you were 

particularly proud of that you did, or a line of research that you found particularly 

satisfying? 

 



JB:  Some things stand out more than others, but there's no one thing that stands out 

and says, "Oh, this was the crowning achievement of your career." Obviously, 

cooling and trapping of atoms is a very important thing. I'm very pleased about 

the work we did on the EUV lithography. Much of the early work I did was with 

sodium. I love the stuff I did with Paul Liao on resonant enhancement of  two-

photon absorption. That was really fun. I did some work where I demonstrated 

self-trapping of a laser beam in sodium vapor where you inject the laser beam 

into the sodium vapor near a resonance line, and instead of continuing to 

diverge, it just gets self-trapped and goes through the sodium in a tight, narrow 

column. 

 

And that work, today, is referred to not as self-trapping, but as a soliton. That 

change in nomenclature came about since I left that field. I enjoyed my work with 

optical parametric oscillators. I have interesting remembrances about bistable 

devices that we invented. I just enjoyed my work. 

 

AK:  Yes. You convey that. What comes across is that you really did enjoy everything 

you did. 

 

JB:  Yes, I did, basically. 

 

AK:  I'm going to ask you anyway, though. Do you have any regrets? Is there 

anything, looking back on it, that you might've done differently if you could do it 



over? 

 

JB:  Well, I think there are times where, had I done some things differently, they might 

have worked out better, but I have no regrets at all. And I mean that, truly. 

 

AK:  The overall picture is that it was fun. 

 

JB:  Oh, it was more than fun. It was great. There are one or two places where I 

could've been more assertive, perhaps. 

 

AK:  How about at the OSA? What did you find most rewarding or most satisfying 

about the work that you did for the organization? 

 

JB:  Well, I think perhaps the easiest thing to say that was most satisfying thing about 

working with the OSA is working with the people, both staff and other OSA 

members, a totally wonderful group of people. Rarely are there violent 

disagreements, and people treat each other with a great deal of respect. I just 

think it's a wonderful organization, and I think that you could take the same 

people and put them in a different group, they might behave differently. I think it's 

the culture of the OSA that, historically, Jarus Quinn, who was the executive 

director for a great deal of the time, and now Liz Rogan, both kind of emphasize 

the fact that it's a member-driven society, which is not to say that staff doesn't 

exert influence, but they do it in a very good way. And it's an organization that I 



think most of the members feel very good about. There are not too many 

controversial kinds of things. 

 

AK:  The Society has had to adapt over the years, many different trends in the field. 

It's now adapting to increasing internationalization. Its publications have had to 

adapt in terms of their number and style, not style so much as being online or 

print and that sort of thing. 

 

JB:  Right. 

 

AK:  Predictions are tough, but if you could assemble the next five presidents of the 

OSA right here in the room here, any couple of things you would tell them, advise 

them, or that they ought to look out for? 

 

JB:  The thing that I found so impressive is that many of the new directions came from 

the membership. I remember the early days when Joe Eberly pushed for online 

publication, and it was a little controversial. Not everyone thought it would be 

successful. But, of course, it's been a roaring success. And OSA and the 

leadership were flexible enough to go with what seemed to me, I think, a pretty 

controversial idea in the initial days. So many of these things are not predictable, 

but for instance, the international issue, I think, has worked out tremendously 

well. 

 



And since I've been retired, I have not travelled to OSA meetings that are located 

far away, in general. But I was so impressed at this meeting by the number of 

international students and international professionals in the field. I'm just very 

impressed with the progress that's been made, because this has been an 

ongoing issue, getting enough international representation. I give a lot of the 

credit to Liz and to Tom Baer, who's been yeoman in traveling internationally and 

getting international interest during his year as president. But he's not alone. 

Previous presidents have worked hard at it too, but I think Tom really 

concentrated on it.  

 

AK:  Is there anything that we didn't talk about, any event, any person, any aspect of 

your work over the years or your involvement with the OSA that you'd like to 

bring up before we close this out? We may have passed over something. 

 

JB:  Not that I can necessarily think of right now. But the thing that I do want to stress 

is that OSA, I think, engenders a great deal of loyalty because it is such a friendly 

place, and so willing to hear from the membership. And I think the members are 

willing to talk back and forth, even though they may have differing ideas. In larger 

societies, that isn't always the case. At the OSA, the staff wants to hear from the 

membership. They don't want, necessarily, to tell the membership this is where 

we're going, but where can we go together, and where do you think we should be 

going? 

 



And to me, that's what makes it such a friendly place and one that engenders so 

much loyalty among its members. And I will have to say that shortly after I was 

treasurer, or perhaps when I was treasurer, the idea was floated of starting the 

OSA Foundation. And I'll be very frank that I was not at all enthusiastic about it. 

I thought it wasn't going to fly, didn't think it would work, and I've been shown 

that I was totally wrong, and I'm very pleased to see how well that has worked. It 

took a lot of hard work by others to make it work, but the members and the staff 

did it, and it's a very successful foundation. 

 

AK:  Well, again, thanks for coming in. We very much appreciated the chance to have 

ou become part of the OSA's historical record. 

 

JB:  Oh, you're very welcome. I will look forward to reading all about the entire 

compendium. 

 

[End of Interview] 


