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AK: It's Monday, October the 7th, 2013 in Orlando, Florida and I'm speaking with Dr. 

Michael Bass.  Dr. Bass is an emeritus professor at the University of Central Florida and 

is a fellow of the OSA, the IEEE and the Laser Institute of America, and editor in chief of 

the Handbook of Optics, and numerous other things which we will get to in the course of 

this interview, so good morning, Michael.  Thanks for speaking with us.  

 

MB:  It's a pleasure.  

 

AK: I'd like to start in the beginning.  Could you tell me where you were born and when?  

 

MB: Well, I was born in the Bronx, New York in 1939.  That was so long ago, I don’t think 

I've been back in the Bronx for at least thirty years now and then it was by accident.  

 

AK: Wrong exit?  

 

MB: Well, just passing by.  

 

AK: Tell me, how long were you there?  
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MB: I lived in the Bronx until I graduated from high school.  My folks moved to New Jersey 

just as I finished high school at Stuyvesant High School in Manhattan, so I was a 

commuter throughout high school.  I went to Stuyvesant because it was a school focused 

on science and engineering.  Even though it meant a subway ride, it was an excuse to do 

homework while I was going to and coming from school so I had a little more free time 

afterwards.  

 

AK: Tell me a little bit about your folks, your mom and your dad.  Were they in any kind of 

scientific field?  

 

MB: Not at all.  My father was a real estate broker and my mother was a legal secretary.  I 

think it surprised them no end that I found science so interesting.  I had an uncle who was 

a civil engineer, but that was as close to science as my family got.  

 

AK: Did you have brothers and sisters?  

 

MB: I had a sister but she was nearly ten years older than I was. 

 

AK: Did she by chance end up in any field scientific?  

 

MB: No, my sister was totally nonintellectual.   
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AK: Okay.  Well, tell me a little bit about your very early years, the elementary schools that 

you went to and the junior high or middle.  

 

MB: Public School 86 or PS 86 was just a standard New York City public school, and it was a 

major surprise to everyone that I knew that I was given the opportunity to go into what 

was called the rapid advance in the city of New York where you were able to skip a year 

of junior high school.  So I then went to what was called Creston Junior High School, 

Junior High School 79, and only go for seventh and ninth grade, I skipped the eighth 

grade, which was a group of people who were able to handle taking three years of school 

in just two.  So I was from then on always a year younger than my compatriots in school.   

  

 And I guess because I was tall and it didn’t look like I was younger than the rest of them I 

got along okay, but it was a challenge to go through three years in just two.  I didn’t 

really notice that that was the case because people who were in my class were the same 

as I, a year younger than the rest of them.  So it was a challenging time, but it was very 

exciting.  It was a lot of work, a lot of new subjects and things that we were doing.   

 

 We had an interesting science teacher in junior high school who challenged us to, today 

we'd call it think outside the box, but that’s what he was doing.  He was giving us part of 

the material and forcing us to solve the problem that we had not been exposed to but we 

had enough material to work on, and that was an exciting time.   

 

AK: And that was in the ninth?  
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MB: That was ninth grade.  

 

AK: It's interesting sometimes how these teachers along the way, sometimes we can't 

remember their names, but –  

 

MB: His name I can’t forget, it was Nathaniel R. Lubow.  I could never forget it. 

 

AK: I'm glad that you remembered. 

 

MB: Yes, he also had his eccentricities so I can't forget him.  

 

AK: What were they?  

 

MB: Well, some of it is the kind of thing that you remember in hindsight as being funny but it 

was rather a little difficult at the time.  He would pronounce people's names in the 

extreme, and some of it he shouldn’t have done and so on.  At the time, you kind of 

cowered from the man, but in hindsight it was kind of funny.   

 

AK: So he was a bit of a character.  

 

MB: Yes, he was a character.  
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AK: Made a great impression, and a good teacher. 

 

MB: That’s right.  The funny thing is, in high school the person I remember most was my 

English teacher in senior year, Joseph Shipley, who was a brilliant English teacher.  I 

wish I had had him in college as well, but he was a very erudite and challenging English 

teacher, but even so, that’s the kind of person I can remember.   

 

 High school was, again, a challenging place.  Stuyvesant was one of the schools in the 

New York City system that you had to take an exam to get into, and it was a very 

challenging place once in it where you really had to struggle to get the material learned 

and to work on it.  While at Stuyvesant, I went to a very interesting exhibit.  One of the 

advantages of being in New York is that these things came there, and it was an exhibit at 

the United Nations called Atoms for Peace.  And I was looking at a cloud chamber in the 

exhibit and it really made me think about physics as a subject that I might like to study.  

And that turned me onto physics as a subject I would apply to, at the universities I would 

apply to, and that’s where it came from.  That’s why I went into physics.  It must have 

been when I was in my junior year in high school.  

 

AK: You were taking physics in high school.  

 

MB: Sure.  

 

AK: But this concentrated your interest in a way that had not manifested before.  
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MB: Correct.  My mind was not made up until that time, and it just struck me as fascinating to 

see that cloud chamber and that’s why I decided on physics.  

 

AK: Can you still see it in your mind?  

 

MB: Yes, it’s still there.  Look, I can even remember where it was and what I had gone to see 

and it was when I was just a junior in high school.  I can remember seeing that.  One of 

the advantages of being in Manhattan, I had gone to see it from school.  

 

AK: Were you on your own?  

 

MB: I think it was myself and two or three other fellows had gone to see it.   

 

AK: Maybe you had assumed that you were going to go to college, or was that a decision?  

 

MB: No, that was an assumption.  I had just assumed I would go to college.  Again, I was the 

first person in my immediate family that went to college.  My aunts and uncles had gone 

to college.  My parents did not, my sister did not, and so I was the first one who was 

going to go to college.  And I wound up going to Carnegie Tech, Carnegie Mellon 

University today, in large part because that’s where my uncle had gone. 
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AK: Isn’t that how it goes sometimes, you sort of go where it's somewhat familiar, you know 

about it through somebody.  

 

MB: I think that’s the case, yes.   

 

AK: So off you go to Carnegie Mellon.  What was that like for you?  

 

MB: Of course the school was a bit of a challenge.  Going to Pittsburgh was also a bit of a 

challenge in the sense that I was going to be living away from home for the first time.  

Pittsburgh was a new city to me.  Odd little things that you remember; Pittsburgh lies east 

and west, New York is north and south, and it took several months to get used to the fact 

that the city was organized differently.  And it may sound crazy, but that’s what I can 

remember of getting to Pittsburgh.  It took a while to get oriented because I was used to 

uptown being north and downtown being south.  In Pittsburgh, downtown is west and 

uptown is east and I had to get used to that.  And that takes some time, while you're 

starting your first year of school, and it's not easy.   

 

 But Tech was, again, a very challenging place.  For the four years at Carnegie Tech I 

carried over twenty-four hours of class work each semester, which is a huge amount of 

work, but everybody else had the same amount of work so nobody thought it was 

unusual.  It was just a lot of work, so that when I got to graduate school nine credit hours 

was like taking a vacation, it was basically nothing.  But Tech was a lot of work, a lot of 

fun but a lot of work.  
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AK: Did you enter as a physics major?  

 

MB: Yes.   

 

AK: Physics all four years?  

 

MB: Yes, and in those days you didn’t have much choice.  You took what the department told 

you to take.  

 

AK: So your years at Carnegie were . . .? 

 

MB: Fifty-six through '60. 

 

AK: Fifty-six through '60, okay.  Were there some professors, or any experiences at Carnegie, 

that stick out in your mind in terms of influencing either the type of physics you might 

want to go into or your approach to it?  

 

MB: Well, yes.  I knew I would want to be an experimentalist.  I always felt much more 

comfortable with doing something, with handling the equipment or doing an experiment.  

I had two very close friends in the physics department who were clearly going to be 

theorists.  These two fellows were excellent with manipulating the numbers and making 

sure that our experimental results agreed with what we'd expect them to be.  That’s 
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known as manipulating the data because we never got anything right.  But when they 

would do the experiments nothing came out right, and I simply took over.  I said, “No, 

you will never both do an experiment.  I will always be part of the experiment no matter 

what.  You guys can never do these experiments together.”  But we had to work as a 

team; I was always going to be part of the experiment and we did much better when we 

did it that way. 

 

 I also did an NSF summer fellowship working with one of the professors there, and that 

was also a lot of fun and I learned something about real experimenting where you didn’t 

know what the results were going to be.  I found that to be a very stimulating bit of work.  

It was some experiment involving color center formation and that was a challenge, too.  It 

was color centers formed, we measured the color center spectrum; it was an interesting 

piece of work.  

 

AK: National Science Foundation fellowship? 

 

MB: Summer fellowship for an undergraduate.  

 

AK: And where did you go for that, was that on campus?  

 

MB: That was on campus, yes.   

 

AK: What did you do otherwise during the summers in college?  
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MB: (Laughter) Well, one summer I worked in a warehouse in New Jersey, and another 

summer I worked for an engineering firm doing surveying.  Gee, what'd I do in the third 

summer?  Oh yes, I worked for Eastman Kodak.  I had a job at the paper service division 

of Eastman Kodak trying to figure out how you could measure the whiteness of paper.  It 

turns out that paper whiteness is totally subjective because they put fluorescing dyes into 

paper.  Paper normally would be kind of yellow in color.  To make it look white, they put 

in fluorescing dyes, which means that it depends what the room lights look, what 

ultraviolent is in the room lights, whether it's fluorescent lamps or incandescent lamps, 

and what kind of dyes are in the paper.   

 

 So Kodak had a way of determining whiteness by having a panel of normal-eyes viewers 

look at the paper and decide whether it's white or not.  And they had me that summer 

trying to measure with some kind of measurement technique the whiteness of paper, 

which is, as I say, totally subjective.  It's not something you can conveniently measure.  

But it was a challenge because there were so many variables.  What kind of dye was in 

the paper, how was it excited, what color did it emit, what was the base paper, what kind 

of wood had gone into the paper, so that was quite a challenge.   

 

 And then the other summer was with this NSF summer fellowship.  So I had an 

interesting experience in those summers.  

 

AK: Both of them generally in optics.  
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MB: I was moving towards the optics, yes.  And so I knew it was experimental science, some 

of it was leaning towards optics, but it hadn’t clicked in my head that that’s what I was 

doing.  

 

AK: It's wonderful to take something like a piece of white paper and unpack how complicated 

it is.  

 

MB: It did expose me to that very complicated statement, yes.  Paper is not just a piece of 

paper.  

 

AK: Tell me a little bit about grad school then.  Was that a decision or did you assume, given 

your interests, you were just going to go to grad school?  

 

MB: Yes, I knew I wanted to go to grad school.  I wanted to be more able to choose what I 

was going to work on and do in my life than if I had stopped with a bachelor’s degree.  

The choice of going to the University of Michigan was made by the fact that Peter 

Franken gave a seminar at Carnegie Tech.  I got a chance to listen to his seminar, which 

was beyond what I could know.  I didn’t understand the seminar, but he was a very nice 

man.  He spoke very kindly to me, he talked to me about going to Michigan and I 

applied.  And when I was awarded a graduate teaching fellowship with in-state tuition, it 

was very tempting to go there because I could afford it and so I went.   
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 Peter, it turned out, had placed himself as the adviser to first-year students and aimed me 

at certain classes, and when I had done quite well in the first semester, he pointed out that 

I should now look for someone to work with.  And when I inspected several different 

professors' work, I observed that he had an undergraduate working with the laser to do 

some experiments.  And I said to Peter, “I'll be your student, but I want to work with the 

laser.”  Anything that made that much light had to be worth studying.  And the 

undergraduate would return, but just taking classes, by the end of the summer of '61, so 

that’s when I would get started on working with the laser.   

 

 In the meantime, between when I made that comment and the time when I started to work 

with the laser, Alan Hill had observed second harmonic generation.  So there was a 

period of time when I was still taking classes and not yet actually working when they had 

gotten that experiment done, so I became the person doing nonlinear optics after the first 

experiment had gotten done.   

 

AK: You graduated from Carnegie in '60?  

 

MB: June of '60. 

 

AK: So this laser experience was after your first year.  

 

MB: Yes, that’s when I started working with the laser.  
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AK: And it was just in '60 that Ted Maiman made that first ruby laser.  

 

MB: I think it was in May of 1960 when it was operated, and it was announced in June if I 

recall right.  

 

AK: Things happened so fast after that.  

 

MB: Well, all classes of lasers were demonstrated within six years.  From 1960 to 1966, you 

had all, maybe it was '67, maybe it was six years or seven years, all of the major classes 

of lasers.  Of course solid state lasers, gas lasers, diode lasers, the solid state fiber lasers 

were demonstrated, the molecular laser, CO2, dye lasers, all were done within six years 

of Maiman's experiment.  It was an incredible time.  Nonlinear optics was well underway 

by that time.  It was very hard to keep up.  

 

AK: Well, I was going to say it was a very fruitful period.  On the other hand, you start a line 

of inquiry and maybe others all over the country are doing either something similar or the 

same.  

 

MB: Absolutely.  Well, one of the big problems we had in Michigan was that Peter Franken 

had gotten nonlinear optics started, and so many people jumped in so quickly that Peter 

felt he couldn’t keep up, he couldn’t catch up, there were so many people working and 

doing great things that he was unable to continue or to keep up with the work.  Within a 

few months of when I started, we had demonstrated sum frequency generation where two 
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different lasers were placed and laser outputs were put into a nonlinear crystal and we 

saw the sum of the two frequencies.   

 

 I'll never forget being in his office when he called Joe Giordmaine at Bell Labs and told 

him of this, and Giordmaine said, “That’s great.  We've seen index matching,” and talked 

about that.  Also Terhune and Maker at Ford had seen index matching.  And Peter said to 

Giordmaine, “Yeah, that’s fabulous, great physics.”  Afterwards, when Peter and I were 

still in his office he said, “They’ve just done something really great.”  Of course 

Giordmaine in hindsight tells the story that just after the call he said to his colleagues, 

“Franken and the guys in Michigan have just done something great, too.”  Sum frequency 

generation is a very critical aspect of nonlinear optics, as is index matching.   

 

 But there was no catching up.  There was no way you could keep running as fast as 

everybody else was running, and Peter suffered for that.  He felt he had opened up his 

field and there was no way of staying abreast.  It was a very difficult time for him, and 

the group in Michigan just couldn’t continue at that pace.  I did my thesis on rectification, 

which is the ultimate of difference frequency generation, take two frequencies and 

subtract them, but that was about as much as we could do at that time.   

 

AK: Difficult time I guess in some ways to pick a topic.  
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MB: Well, there were many topics but people were jumping on them, yes.  It was just a lot of 

competition at that point.  It was a fabulous time, very exciting, but if you picked a topic 

you'd have to run as fast as you can with it.   

 

AK: You mentioned that you had a teaching assistantship.   

 

MB: Yes, in the first year at graduate school.  

 

AK: And not afterwards?  

 

MB: Well I began research, so I had a research assistantship after the first year.  

 

AK: What was your experience teaching?  

 

MB: I loved it.  It was a lot of fun.  It was lab classes, and in each lab class there was a short 

discussion section prior to the students starting their lab and it was a lot of fun to talk 

with the students.  Remember, I had been one of them just five months earlier, or four 

months earlier, so it was more like a bull session to point them in the right direction.  And 

then the most not-fun part was grading their reports.  

 

AK: Of course.  I ask because sometimes you get in front of students and it sort of inspires 

you a bit, or you get in front of students and you think, “I don’t like this.”  
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MB: It could happen.  

 

AK: And your experience was “I enjoy this.”  

 

MB: Yes.  There's always going to be the part that’s not fun or not a pleasant interaction.  

There's always going to be the student whose concern is simply the grade, I must get a 

certain grade or I won't get into medical school or something like that, but otherwise it 

was a good time.  It was an interesting thing to be doing.  One of the things that I 

discovered is that while teaching I learned as much if not more about the subject than the 

students did, because I had to know it better than they did.  Even if you're teaching a 

simple undergraduate lab, you learn more of the fundamental material than you knew 

before you went in.  You learn more details of it, more intimacy with the subject.  That’s 

still true today.  If I were to teach a course now, I'd learn more of the material than the 

students would learn.  

 

AK: So you completed your PhD work in '64 at Michigan in Ann Arbor.  Now comes a big 

decision point.  There must have been many doors that you might have walked through at 

that point. 

 

MB: Correct.  

 

AK: What were your thoughts?  
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MB: Well, I was only twenty-four years old and I didn’t think I knew enough to do anything.  I 

felt unsure and wanted to do some more developing, if you will, and Erwin Hahn at the 

University of California at Berkeley was looking for a post doc.  Peter got in touch with 

Erwin and the next thing I knew I was on my way to Berkeley, which would have been 

fabulously wonderful except that it was about to enter the free speech movement, the 

period of 1964, '65 which, while it didn’t effect me directly, it slowed down a lot of the 

work at the university.   

 

 And yes, I got work done.  I was able to learn a few things about coherence and coherent 

propagation and such like that.  We got Erwin's laboratory set up and working, his optics 

laboratory.  He didn’t have that before.  It was a difficult and distressing time to be at the 

university in Berkeley.  I was there for two years, and I don’t regret it but it could have 

been a more productive time in my opinion.  But that was the history of the 1960s, it was 

a turbulent era and people tend to forget it.  

 

AK: And the free speech movement at Berkeley was a very significant part of that whole 

sixties phenomenon.   

 

MB: Absolutely.  It might have been the beginnings of it, but it was very, very difficult to get 

your mind around something.  Many of the physics students at Berkeley, graduate 

students in particular, were very involved in that.  Even though the others, the people that 

I was working with were not, the atmosphere around the place was very different and it 

was hard to be doing science while the rest of the university was in absolute turmoil.   
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AK: Just getting on and off campus.  

 

MB: That’s true.  The bus stop was right outside of Sproul Hall Plaza, which was full of 

students carrying on protests.  

 

AK: This is kind of interesting because you were at Carnegie, I believe, when Sputnik went up 

in ‘57. 

 

MB: Yes.  My roommate had a ham radio outfit so we were listening to it.  

 

AK: You were ahead of the curve there.  You were already in science . . .   

 

MB: (Laughter) Yes.  

 

AK: . . . with the big push to get the United States into science education.  And then of course 

the laser, coinciding with that, starting your career when all that’s getting off the ground.  

And you go out to Berkeley right in the middle of the free speech movement.  

 

MB: Yes.  I didn’t want to be but there I was.   

 

AK: So, you decided to leave Berkeley.  You spent two years there.  It was a post doc; you 

were setting up a lab and teaching.  
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MB: Yes.  

 

AK: Were you doing your own research?  

 

MB: Well, I was doing research with Erwin Hahn.  It was pretty much my own research in the 

sense that Erwin gave us a direction.  We were interested in looking at optical 

equivalence to the spin echo work that he had done before in the magnetic regime, lower 

frequency regime, and, on the way, we had set it up and did some interesting work on the 

spectroscopy of ruby lasers.  We had seen isotopic components of chromium in ruby laser 

light.  We were getting his facility set up and I learned quite a bit at that time.   

 

 We didn’t get a lot of research done because it takes time to set up a laboratory.  And you 

have to remember that at that time, you didn’t just go to the Newport catalog or the 

Thorlabs catalog because those companies didn’t exist.  It took a long time to get things 

that you needed and to put together a laboratory.  So after the two years, I was ready to 

move on.  It was time to go.   

 

AK: What was your decision process like then?  In 1966, you know you're going to leave 

Berkeley.  You're looking around for something to do, what were your thoughts?  

 



Interview with Michael Bass, October 7, 2013 20 
 

MB: I was thinking about trying industry for a while.  There were good industry labs that were 

doing good research all over the country in that period of time.  That was going to change 

eventually, but at that moment in time there was good work to be done in industry labs.   

 

 My family was from the east coast, my wife's family too, and an opportunity came up at 

Raytheon Research in Massachusetts and I took it.  I was considering possibilities in 

California but I decided I'd go back east, and that was a productive and valuable 

experience.  I think everybody should spend some time in an industry experience.  Some 

people don’t have to, but it was a useful experience.  

 

AK: Where were you located in Raytheon?  

 

MB: At that time the research division was in Waltham.  

 

AK: You mentioned your wife.  You got married along the way.  

 

MB: I got married in 1962.  I had two years of graduate work to go when I got married.   

 

AK: So your wife enjoyed Berkeley with you.  

 

MB: Yes, such as that would be.  
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AK: You had been in academia all your life, you'd been in schools, universities, well no, you 

did warehouse work in New Jersey. 

 

MB: Oh yes, I loaded trucks.  I'm pretty good with a forklift.   

 

AK: But professionally this was your first corporate experience.  

 

MB: Yes.  

 

AK: And you recommend it generally.  Could you give me a sense as to how you found it 

useful, what kinds of experiences you had there that you felt were valuable?  

 

MB: I think it was useful because most people do not wind up in academia.  They wind up 

working in industry in commerce where producing a product is the goal of the company 

and the product has to be of some value to the customer, so you learn a different thought 

process, a different motivation, which is valuable.  And you need to understand that kind 

of thinking in doing your research and in being motivated.   

 

 While at Raytheon I observed and experienced that sort of motivation, that kind of 

thinking.  So when we were doing a project in the research division on, let's say, a certain 

kind of solid state laser, it was because it might improve the solid state lasers that the 

advanced laser development center was working on.  That might be part of, let's say, a 

range finder that they were going to bid against some other company for a project that the 
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military was going to use.  There was a sequence of applications needs for that device.  

You could see the connections that this was what the company was in need of.   

 

 Now you might say, well gee, that’s awfully applied.  That’s right, and that’s what 

companies do.  If you're not able to learn that sort of thinking, you don’t realize that it's 

necessary to do that.  Most of my students, most of the students that graduate with 

advanced degrees, are going to wind up in that sort of configuration and that sort of 

environment, and if the professor doesn’t know or understand that, it's very hard to 

communicate that.   

 

 So it's my personal opinion that somewhere along the line professors really ought to 

experience that, even if it's a sabbatical leave just to get a sense of what goes on in the 

other part of the world, in the commercial side of the house.  I found it very useful, and 

I've seen that other professors who have had that experience are able to communicate 

that, not that they beat their students over the head with it but they at least let them know 

that this is the kind of experience, the kind of environment that they may experience 

when they go into work in the industry or, how shall I say, the commercial world.  That’s 

where most of them are going to wind up.  Otherwise the universities would be flooded 

with professors and no students.   

 

AK: Well, as industry evolved through the sixties and maybe particularly the seventies, 

research divisions evolved a little bit, too, with the idea of applied versus pure research.  

And I think much can be made and maybe much can be over made about the distinction 
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between the two, but what you're suggesting is a mindset about the possible application 

of what you're doing that is a useful thing to have, useful experience to have.  But there 

can be some tension between the two. 

 

MB: Of course.  There are always people who will point to the classic case of the Bell 

Laboratories where they did really far out stuff, but you forget that they also did 

extremely practical things.  That’s where the million-hour laser came from, the million-

hour diode laser which makes possible the Internet, the fiber optic communications, the 

CD player, all the stuff that’s now become common and everyday, and you don’t notice it 

anymore.  That came from Bell Labs.  While at the same time they did fundamental 

research that led to a bunch of Nobel Prizes and what have you, but that was the 

exception.  That was funded by the government giving the Bell Corporation a monopoly.   

 

 Now, that’s not going to happen again, but in industry laboratories today, I don’t think 

there are research divisions anymore.  They’ve spread their research out into the 

operating divisions where the research is much more closely connected to their need for 

product.  It's a different environment and that’s why I had said earlier in the sixties there 

were research divisions.  That was going to fade.  There's been a shift from industries 

doing research in-house to, in today's day and age, industries having research done at 

universities and transferring whatever of that they can use back to themselves.  So it's a 

different environment today than it was in the sixties and seventies.  

 

AK: You were at Raytheon for about seven years?  
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MB: Yes, that’s correct.  

 

AK: You left in '73?  

 

MB: Yes.  

 

AK: Tell me a little bit about that decision.  

 

MB: At Raytheon, we could see the writing on the wall.  Even though Raytheon was building 

a new research division facility in Lexington, the direction of the laboratory was 

becoming more and more tightly directed towards Raytheon product and less opportunity 

to explore what we thought was interesting and made sense.  And I was approached by 

people from the University of Southern California to join in creating the Center for Laser 

Studies.  It was a very attractive opportunity to do something different, to follow my nose 

in terms of research and get involved with teaching again, and that appealed to me.  And 

to be quite frank, I also was anxious to get away from winter.  Winter had become very, 

very bothersome.  So California called.  

 

AK: So in '73, then, back to California, although some people would argue that southern 

California is not northern California.  How did you experience that?  
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MB: I enjoyed it.  I enjoyed it.  We did find it different, but we enjoyed it.  It was still possible 

to get from one place to another in Los Angeles without having to worry about where you 

were going to park in 1973.  That changed.  That changed over the next few years, but it 

was still, in 1973, possible.   

 

AK: It's a beautiful campus, USC.  

 

MB: Yes, it is.  Again, just like everything else, it changed too.  It got more crowded and more 

buildings got put up and more parking garages and what have you, but it still was a very 

nice place.  

 

AK: Tell me a little bit about this institutionally.  You were the associate director when you 

went there, the Center for Laser Studies.  Was this separately funded, housed in the 

department of physics?  Where was this?  

 

MB: Well, the Center for Laser Studies was an experiment.  It was one of the first institutional 

attempts at a center not part of a department but whose faculty would have students from 

departments that were appropriate – physics, engineering, maybe materials science, 

maybe mechanical engineering, wherever the students would be attracted from.  The 

research decisions would be made by the members of the Center who might be drawn 

from those departments.  They might have their tenure in the departments, but they would 

be members of the Center.   
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 The Center would get its funding primarily from the research grants that the faculty 

would have.  There were some dollars put up by the university to get the Center started, 

mainly in the form of salary for the director and the associate director and a little bit of 

extra money to get going.  In those days there weren't such things as startup funds, which 

today is a major issue in hiring new faculty.  But there were some research programs, two 

actually, at the university that we could get started with and enabled us to get some 

programs going.   

 

 And then we had the good luck to succeed in bringing in research grants and getting 

students started and we succeeded.  We brought in good faculty members, good people 

who came in as members of the Center to start.  

 

AK: Not necessarily with the department.  

 

MB: That’s right.  That affiliation for one or two of them came later.  And we also produced 

people who then went on to be faculty members elsewhere, two of whom became 

presidents of OSA.  

 

AK: Not bad.  

 

MB: Not bad.  

 

AK: Did you get involved in any teaching, or were you basically at the Center?  
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MB: At the beginning, I was basically at the Center.  Later on, I got involved with teaching.  

 

AK: How long were you at USC?  

 

MB: Almost fifteen years.  

 

AK: So about 1988? 

 

MB: Yes, the end of '87.  

 

AK: Lisa Bromberg interviewed you for her history of the laser back in 1985, and I had a 

chance to look at that and I was most impressed with some of the things you were able to 

do there, pioneering work with medical applications of lasers.  Could you tell me a little 

bit about that?  

 

MB: Yes, I'd be delighted.  It was a very unusual experience that came about early on when I 

was at the Center for Laser Studies.  I met a fellow named Richard Dwyer, and he was a 

resident in gastroenterology at USC.  He told me that they had fiber optic endoscopes that 

allowed him to look inside the gastroenterological system, and he could see things like 

bleeding ulcers, but he was terribly frustrated because he couldn’t do anything about it.  

And I made an off-hand remark, why not stick a fiber down there and aim some laser 

light through the fiber and cauterize it?  I mean, it was known that lasers would cauterize 
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bleeding.  That had been demonstrated, and the idea of sending it through a fiber might 

be possible.  I didn’t know if it was or wasn’t.   

 

 But the next thing I knew, it was a few days later, he showed up at my office with six 

cages with little rats in them and he was ready to do the experiment to see if laser light 

could cauterize bleeding on the rat stomachs.  Now, I had never done anything like that at 

all and I had made no plans.  I didn’t know he was coming.  And I made a few calls and 

arranged to get time on Sergio Porto's laser to demonstrate this, and we had to wait an 

hour or two before Sergio could make some room.  We went over and we did the 

experiments on the rats, and I must admit these rats were intended for this kind of work.  

That’s why they were bred and it wasn’t as cruel as it sounds, but that’s what is done.  

And of course it worked perfectly well. 

 

 In 1973, you didn’t just go and order fibers.  You had to find out where you could get 

them.  And we obtained fibers and attached them to the outside of an endoscope because 

there was nowhere else to put it, and we were able to demonstrate that it worked in dogs, 

and eventually we got permission to try it on a human being if there were no other 

treatments available, which meant we got to try it on a human being who was nearly 

dead.  Not the greatest of patients to be working on, because this meant it was generally 

an extreme alcoholic who had been drinking so much alcohol that his stomach was 

significantly degenerated to start with.  But we did, and the fellow got better.   
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 After about a month or so of healing, he was released from the hospital.  He was in good 

shape, and about two or three months later he returned to the hospital, of course having 

gone back to drinking and he died.  Well, being an indigent person, we were permitted by 

the county to do an autopsy and we were able to see that the treatment we had done 

produced real healing, and this was great news and we were very delighted with that.  We 

were sad that he died, but that was due to his alcoholism.   

 

 And so we went on.  We treated other humans.  We actually submitted a patent and 

received a patent on the use of lasers and fiber optics in treating bleeding, which is 

apparently the first use of laser fiber optic in endoscopy, or inserting it inside the human 

body to do treatment of pathologies, and through natural or manmade orifices which 

gives it some precedence for laparoscopic surgeries.  So it becomes one of the beginning 

patents in that whole field.  It was quite an exciting period of time.   

 

 And it's unfortunate, once again, that once that happened companies all over the country 

and the world jumped in and began developing their own hardware and their own 

facilities and their own stuff to do this with, and we kind of got left out.  We couldn’t 

catch up.  No matter what we did, somebody else was already doing it.  They had this 

laser and that fiber.  And of course the fibers got better and progress was made all the 

way around.  It was a fascinating time.  

 

AK: Did you say you had a patent?  
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MB: Yes.  We had a patent on it. 

 

AK: Was the patent of any value to you?  

 

MB: It turned out it was, yes.  It was purchased by a company that was interested in this 

subject, and they actually succeeded.  Of course the patent is no longer enforceable, but it 

was a good time.  

 

AK: So this was Dr. Dwyer?  

 

MB: Yes, Richard Dwyer.  He was a resident at the time of the work in '73-'74. 

 

AK: That’s an amazing story.   

 

MB: Yes, and from my point of view, I didn’t give it any more thought than saying, oh, you 

just stick a fiber down there and you can send a laser light down and cauterize it.  That 

was as much as I thought about it, and the next thing I know I'm deeply involved.  

 

AK: You told Lisa Bromberg that apart from the birth of your children it was one of the most 

memorable experiences of your life.  

 

MB: Yes, absolutely.  And as part of that work, there was a little boy who was a hemophiliac 

and had lost one of his baby teeth and it had not stopped bleeding.  And we treated it and 
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stopped it from bleeding by giving him a quarter for each time we lased his bleeding site, 

because the smell got into his nose and he didn’t like it.  So we gave him a quarter each 

time we radiated his bleeding site.  I think it was about $2.50 later he was not bleeding.  

So that was also a satisfying time.   

 

AK: Talk about applied technology.  

 

MB: Yes.  

 

AK: Wow.  The other thing that strikes me is the interdisciplinary nature of this.  You’ve got a 

medical doctor, you’ve got engineering, you’ve got science – the fruitfulness of an 

interdisciplinary center.   

 

MB: I'm quite convinced that’s why Richard Dwyer and Jack Haverback, his boss, showed up 

at the Center for Laser Studies.  They would not have gone to the physics department or 

to the electrical engineering department, but they saw an announcement somewhere in 

the university bulletin that there was a Center for Laser Studies and that’s why they 

showed up.  That’s my personal conviction.  I think that is a key statement; that it was an 

interdisciplinary center and in the announcement it said we are open to different 

directions and such like that.  And that’s where they came from, that’s why they came to 

the Center for Laser Studies.  I think more of that in the academic world will lead to more 

unusual and different directions.   
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AK: I've always thought that the laser was a wonderful way of blurring distinctions between 

engineers and scientists and technicians and theoreticians.  It just messes up all of those 

boundaries.  

 

MB: Well, indeed.  One thing you should note, in the earliest days of the laser it was the 

engineers who did most of the development and most of the understanding came from the 

engineers.  Because they knew what modes were, they knew what resonances were, they 

knew what cavities were.  They were familiar with electromagnetic wave propagation.  

The physicists understood energy levels, they understood atomic systems, they 

understood things on that side, but the people who really understood lasers were for the 

most part engineers.  And most of the work in the early days of lasers came from the 

engineering side of the house.  

 

AK: How did it work out for you at the Center there at USC with the different departments in 

the university?  

 

MB: That was like herding cats.  It was very difficult.  In universities there are very entrenched 

political parties; they're called departments, and none wants to give up any of its, if you 

will, power, of which they have very little but they don’t want to give up any of it.  And 

so there was this attitude of, “How come we have a center and people whose loyalties are 

to the Center yet they use students from our department?” Or they may have tenure in our 

department but they're working at the Center.  This was very hard for them to do.   
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 And so there was always a struggle, but there were people who wanted to be involved 

with the Center because they were interested in working with . . . let's say, a materials 

scientist was interested in using a laser to super heat and super cool a material to see how 

the material would react.  He needed a colleague who knew something about lasers or 

something to that effect.  There was a scientific need and so the departments had to suffer 

this collaboration, even though they were giving up some of their control.   

 

 But there was that constant tension, and it was always there.  It never really went away.  

It was a constant problem.  Of course there was also the issue of, “The Center for Laser 

Studies wants a lab in our space?  That’s department space, we can't give that up.”  Or, 

“Oh, you're going to use this student.  That’s a student in our department.  You have to 

have a departmental member who has to be chairman of that committee,” and on it went.  

It was a very difficult thing.  

 

AK: So interdisciplinary and interdepartmental are two very, very different ideas.  

 

MB: Yes, exactly.  Everybody speaks about interdisciplinary being wonderful, but when you 

get down to the nitty-gritty of it, it's hard to implement.   

 

AK: You were there until '87.  Tell me a little bit about how you decided what to do next.  

 

MB: Well, for one, by 1987 Los Angeles had become, as I would describe it, more unlivable 

than it needed to be.  I was very unhappy with the problems of commuting.  Both my 
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children were in college.  It was a time when I could give some thought to maybe 

moving.  I got a phone call from my former student, M. J. Soileau, asking me if I would 

be interested in a position at the University of Central Florida as dean of engineering.   

 

 I wasn’t interested in dean of engineering, but they were looking for a vice president for 

research.  I had chaired the University of Southern California Research Council, as it was 

called for four years, and really found that a fascinating subject.  And I said to him I'd be 

interested in that position.  Besides, my family had come from Florida.  Everyone but my 

parents lived in Florida since the 1920s.  So, one thing led to another and I came here, 

and besides being vice president I affiliated with CREOL to do my research and that was 

the best move I could have made.  I've been here ever since.   

 

AK: You had accumulated a wide variety of experiences by then – academia, industry, back to 

a university setting but in  a novel role.  I mean you're administering this operation, sort 

of getting things from the administrative point of view and management point of view.  

Tell me a little bit about those four years chairing the University of Southern California 

Research Council.  Was that at USC?  

 

MB: Yes, that was at USC.  Well, let me just fill in the history a little bit.  I had gone to the 

USC as the associate director of the Center for Laser Studies.  Within two years I was the 

director of the Center.  I received a full professorship in electrical engineering and 

electro-physics by 1978 or '79;   1979 was the same year I became a fellow of OSA and I 

was elected department chairman in 1984 at USC.  
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AK: Department?  

 

MB: Of electrical engineering.  I was asked to be chair of the research council at USC in 1980 

and I was reelected for the second time.  And that was a time when I learned a great deal 

about what is research, not just in the engineering and sciences, but also in other 

departments.  For example, in the music department, you might say, “What kind of 

research goes on in the music department?”  Well, someone advancing knowledge in his 

field is doing research, whether it's a new orchestration of a piece or a new interpretation 

of work that had gone before, that constitutes advancing knowledge in his field or her 

field.   

 

 And I began to get a wider sense of what goes on and what constitutes research, and what 

constitutes nonsense also, by listening to what other people in the broader university 

would do.  And I found that to be a fascinating learning period for me.  Not that I 

probably didn’t know these things, but I now had them registered.  For example, in the 

English department someone writes a poem.  Well, it could be junk or it could be good, 

and one has to wait to see what kind of reaction that it gets, how is it judged, what does 

that mean.  But there is still that statement; is it advancing the content of knowledge in 

that person's field?  And there are things to be learned like that.  

 

AK: That’s fascinating.  So you went even beyond the territory of science and engineering, 

English, music, it was getting a sense of it all.  
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MB: Yes, the University Research Council dealt with the whole body of the university.  

 

AK: That’s an interesting experience.  

 

MB: It was.  It was quite fascinating.  It even included the medical school, which was another 

fascinating piece of work.  So it was a wide body of stuff.  I was just delighted.  

 

AK: So coming to University of Central Florida then as VP of research?  

 

MB: Yes, I was VP of research.  

 

AK: That was familiar territory for you.  

 

MB: Well, in the sense of knowing the broader subject.  Being the administrator, the actual 

person that has to worry about the nuts and bolts, that was a bit of a learning curve too, 

like being sure that all the federal and statewide laws were being enforced and rules being 

obeyed and all that stuff.  That took some work, too.  

 

AK: Another experience.  

 

MB: Indeed.  
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AK: I want to come back to your experience at the University of Central Florida and CREOL 

if we have a chance, but I want to make sure that if we don’t, talk about all the things 

you’ve done with the OSA.  You’ve been a member I think since '74. 

 

MB: Yes, that’s about right.  

 

AK: I don’t know where to begin.  Let's start with the board of directors.  You were on the 

board of directors from '89 to '91, and I believe you were on the executive committee in 

'91. 

 

MB: I don’t recall.  I know I was on the SOAP [Society Objectives and Policies] committee 

and I was chairman of that.  I had to carry the most unpleasant news that the SOAP 

committee recommended changing the name of the OSA.  That was not the most fun 

thing I ever did.  

 

AK: The recommended name change, if I recall, was going to be Optics and Photonics 

Society.  

 

MB: Yes, right.  

 

AK: Tell me just a little bit about why that was controversial and what that was all about, 

because that’s a part of the OSA history that’s kind of interesting.  
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MB: Well, what it was all about was that the SOAP committee made its mind up that we 

wanted to broaden the sense of the society, Optical Society of America, to the SOAP 

committee at that time, and I'm not arguing from my own personal point of view.  This 

was the committee’s discussion.  The committee felt that photonics was the coming 

subject, the coming content of what our members were doing, things related to optical 

communications, to, if you will, semiconductor optics, gallium arsenide devices, even 

terahertz optics and all these things that were a large part of what was coming and would 

be a major piece of the future.  The society’s name,  the Optical Society of America, 

didn’t reflect what many of the members were going to be doing or were already doing.   

 

 And the SOAP committee felt a name change like that would broaden the society's appeal 

and its message, so they recommended a name change and brought the motion before the 

board and the board voted for it.  And then all hell broke loose.  Most of it started, I 

guess, at Rochester.  People there felt no, we can’t change the name.  First, it's difficult, it 

takes so many votes of the members, all this stuff from within the constitution of the 

society, and eventually the name change was reversed.   

 

 And it doesn’t seem to have hurt the society, and you do notice that what used to be 

Optics News is now Optics and Photonics News and the society seems to be doing all 

right, and the photonics people are still happy and so on.  But it was primarily driven by a 

concern to make sure the society reached out to the photonics folks and that was the 

reason for doing that. 
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AK: And this was perhaps related also to this business of whether or not to merge with SPIE.  

It came up about the same time.  

 

MB: Yes, that had been discussed a number of times and it never really gained a lot of 

traction.  

 

AK: I think the membership voted it down by a slight margin.  And SPIE membership voted 

in favor of it by a slight margin.  

 

MB: Yes, it was never very enthusiastically greeted.  

 

AK: Whenever I've read about that, the words that come to my mind are growing pains.  

Here’s this organization that’s taking in a great number of people with all kinds of 

interests, and that’s all good but there's some adjusting having to go on.  

 

MB: Well, what I would say is this, there are two different cultures in the societies, especially 

at that time.  OSA would find itself having a meeting in which papers were submitted, 

were reviewed and scheduled and people would show up and present them.  SPIE would 

solicit papers to be presented and people would or would not show up, and the quality of 

the papers in the two different journals, two different society journals, were considered 

on a different level.  OSA's quality of papers was considered much better than those in 

the SPIE journals.  Now, today I don’t know if that’s still true anymore.  I'm not making 

any judgments.  I'm saying at that time that’s the way people felt.  And that’s why you 
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never really got a lot of enthusiasm to join up because OSA felt it would be diluting its 

“quality,” and SPIE felt we're really not interested in these super high quality research 

level papers because we need this engineering stuff that we've got already.  We don’t 

need that.  And it was just a different culture, just the two cultures wouldn’t come 

together.  

 

AK: But it also speaks to I think some dissatisfaction with the length of time it used to take to 

get an article published, which leads me to asking you about Optics Express, which was 

OSA's I think very successful way of addressing that.  You were an editor of Optics 

Express between 2004 and 2007.  Tell me a bit about Optics Express.  

 

MB: Of course you will certainly get more from the founding editors, or the more senior 

editor.  What it is of course is a journal intended to get papers into publication more 

quickly than in other journals.  It's all electronic.  It's a wonderful idea.  Because it's 

called express, people expect it to be very fast.  It, however, is the same level of 

reviewing as any other journal and it is also very tough.  You don’t get into that journal 

easily.  And as an editor, I was in the position of having to go with what my reviewers 

said, and if they didn’t like it the authors got turned down and there was a lot of hard 

feelings, I'm sure.   

 

 And that’s what made Optics Express a successful journal, is that it is a high quality 

journal.  The papers are gotten out in a shorter turnaround.  Of course the authors have to 

pay for publishing there.  Many people won't do that.  An example, myself, I don’t have 
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the money in the grants to pay that kind of money to publish, so I'll accept a slower 

publication rate if I don’t have to pay, what is it, $700 a page.  It turns out to be a lot of 

money after a while.  But some people have it and they'll take that as an opportunity, and 

that’s fine.  But they have to remember, it's going to be reviewed every bit as carefully as 

anything else.  And that’s what's made Optics Express a successful, high quality journal 

and what a great idea.  It was hard work.  You'd get a paper and then your biggest 

problem was picking a good referee, good reviewers, more than one, and the reviewers 

fortunately are as committed to quality as the journal says, and that is where this 

volunteer concept really does work, is that the reviewers are committed, they're willing to 

put out.  

 

AK: It's probably a good time to ask you about being editor-in-chief of the Handbook of 

Optics.  What a monumental task.  

 

MB: Yes.  

 

AK: Tell me how and when you got involved with that.  

 

MB: Yes, that’s a little story.  The first edition of the Handbook of Optics was one volume.  It 

was a handbook.  The second edition came to in a rather strange way.  Marv Webber had 

been asked to work on something like that on the next edition, but he had decided not to 

and suggested that I might be able to do it.  And when I got it and started thinking about 

it I thought gee, wouldn’t it be nice if I had a place where there were articles that I could 
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say to my new student, “Read that article as a starting point in your thesis work.  It won't 

be the last article you're going to read, but it's where you would start,” and there would be 

references that would lead you to the next level of material.   

 

 And so with that as a philosophy, I started on the second edition.  And I gathered some 

associate editors who would help not only with the amount of work but with specific 

areas where they knew more than I did, and particularly in the vision area.  Dave 

Williams came in on the vision part of it.  So we wound up with enough material for four 

volumes, and with that I was able to pull together four volumes and yes, each one is fairly 

heavy and each one is something that takes a lot of work to work with, but it was also in 

an electronic form, so you didn’t have to carry it all around.   

 

 And it was quite successful.  It proved to do what it needed to do and what I wanted it to 

do.  A lot of people I know say that that’s where their students go for their first exposure 

to whatever subject, and in part because some of the authors really gave us a lot of 

material that is not located in one place anywhere else.  Well, a few years later, about 

twelve years later I think, I was approached to do a third edition, which I felt a little bit 

nervous about because, gee, it seems pretty soon.   

 

AK: Who approached you?  

 

MB: The Optical Society did, and I said, “Well gee, it's kind of soon.”  They said, “Oh no, the 

field has been growing,” and so on and so forth.  So all right, we looked at what would be 
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a third edition and now it came clear, after I'd done a survey of the field, that the field had 

grown so dramatically and so much more that it became obvious that this handbook was 

becoming more of an encyclopedia than a handbook, and yet the same philosophy was 

applied.  This is where you would go if you're starting to work in the field and all these 

different subjects were going to be in it, and it turns out that would wind up to be five 

volumes.   

 

 Well, the publisher was not thrilled.  Nobody was really thrilled with five volumes, but 

there was no way else we could do it.  One whole volume is devoted to vision, and that 

volume is all in color.  Each of the other volumes has a color insert because of the way 

material is presented nowadays.  And yet going through it and looking at the topics that 

the associated editors were suggesting, and keeping the stuff from the second edition, 

which some of it was totally fine, it hadn’t changed.  Geometric optics didn’t change in 

fifteen years, but other stuff had.  The fiber optics stuff had changed.  The double clad 

fiber had become totally appropriate.  All these things that had evolved and new stuff had 

come in that had to go in there because it's going to be an encyclopedia not a handbook 

anymore.  And the scale of it had gone up.  We had stuff on x-ray and neutron optics that 

weren't even considered before this, but it's a fundamental part of optics and there they 

are.   

 

 So it was a real struggle, but this time it was all published.  The publication work was all 

done electronically.  We didn’t have to handle paper copies of stuff.  That made it 

somewhat easier to produce, but it's done.  And I am not going to do a fourth edition.  It's 
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that simple.  Somebody else might, but not me.  And I'm very proud of it.  I'm very 

delighted that it's there.  

 

AK: You should be.  It's an enormous accomplishment.  You're also a member of the History 

Advisory Group for the OSA.   

 

MB: Not really.  I'm one of the associate editors of the Centennial Book.   

 

AK: You also have co-authored with Walter Koechner Solid-State Lasers: a Graduate Text.  

Where did you have time to do that?   

 

MB: Actually, I had used Walter's book Solid-State Lasers as a text for courses that I'd taught 

on solid-state lasers, so I had done a lot of personal editing of his book into material that 

you could use in a class.  Walter knew that I'd been doing this, and so when he was 

approached to make a textbook out of his book he approached me and asked me if I 

would work with him to do this because he didn’t want to do it all by himself, and he also 

knew that I had a whole set of problems to put in a textbook.  So for the two of us it 

wasn’t that difficult getting his material to work as text for graduate students, since I'd 

been teaching it, was not that hard to do and I already had the problems worked out and 

we were able to put it together.  So I had used his book as a text in the past.  

 

AK: I see.  So you'd done a lot of the footwork with your own students using this text and 

making notes and adapting it to classroom needs.  
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MB: Yes.  He had written several editions of his book, Solid-State Lasers.  He had seven 

editions of it, and turning it into a text was what I did with him.   

 

AK: Did this come out of your experience at CREOL?  

 

MB: Well, both at Southern California and at CREOL.   

 

AK: You’ve been now at UCF and CREOL since the late eighties, is that right?  

 

MB: Yes, I started there in December of '87.  

 

AK: How has your own work evolved in these years since you got to Florida?  Have your 

research interests – you’ve been doing some administration? 

 

MB: Yes, that was the first five years.  And I continued my research in spectroscopy and 

lasing properties of solid-state materials, optical properties of materials.  I've done a lot of 

work on up-conversion as possible display concepts.  For example, right now we're 

studying optical properties of diamonds.  We're looking at the design of solid-state lasers.  

For many years now, I’ve been looking at the temperature dependence of solid-state 

lasers and have been able to design solid-state lasers that would be temperature 

independent.  You could make a laser that would perform no matter what the ambient 

temperature changes would be and in many applications that’s very important.  So I've 
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been looking at that sort of property of lasers and materials over these years.  It's been a 

lot of fun.  

 

AK: As emeritus professor now, are you teaching, do you have any grad students?  

 

MB: I teach one course a year.  It's a course I created which grew out of a course that I worked 

on called the Culture of Science.  Today it's called the Culture and History of Science.  

It's about all the other stuff in science that we don’t teach about.  We usually teach the 

“what” of science.  I'm teaching about the “who, how, where, when and why” of science.  

So we look at how did it get started, who did it, what was the community and culture in 

which they did it, and what effect did it have on the society that experienced that science.   

 

 For example, Newton does Newton's Laws and sets up a mechanical concept, a 

mechanical universe, which turns out not to be so but the concept is there.  And not too 

long after, England becomes the dominant country in Europe.  A little bit of a country 

with no real resources, but it becomes the home of the industrial revolution.  Wow, what 

an impact did science have on England?  Really incredible, just like out of nowhere, and 

students never really see that tied together.   

 

 And other little things, like realizing that the only place that there's an arrow of time in 

science is the second law of thermodynamics.  Many students don’t really learn that or 

realize it until you go over it and you show that the fundamental laws are independent of 

the direction of time, but the second law of thermodynamics goes one way.  And now 
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they try to explain that time is not something we really know about and try to get into this 

and all the different questions about that, what does it mean.  It's a different kind of 

discussion.  

 

AK: Is this a longstanding interest of yours, the history of science and the context, the cultural 

context, for science activities?   

 

MB: Yes, very much so.  Another thing I do is I show the class the play Copenhagen and I 

make them ask themselves the question, what does a scientist do when confronted with 

this kind of problem.  

 

AK: Tell us the two major characters in that.   

 

MB: That’s Bohr and Heisenberg, and what did they talk about, and it's a very, very difficult 

question.  And if they did talk about this, what do they do?  If they talked about that, what 

do they do?  And the students have to work on, how do they answer that question?  What 

would they do if they were in that position?   

 

AK: Were these questions ever raised in your own science education?  

 

MB: No, and that’s one of the failings I think of our whole system, is that we don’t give 

students a lot of time to think about the ethical, social impacts of their work.  Surely, 

nobody gets up on a given day and says gee, I'm going to invent the million-hour laser 
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and tomorrow it's going to change the universe, which it did, and they don’t think about it 

that way.  But somewhere along the line people should be giving some thought to the 

impact of the work they do.  The million-hour laser changed the universe.   

 

 We live in a different world because we are tied together by a fiber optic communications 

system that wouldn’t be there if there weren't those million-hour lasers in the ground.  

The fiber, the low loss fiber, without that the Internet doesn’t exist.  Without that, we 

don’t communicate the way we do.  These things don’t happen, and our world is 

different.  It's a question of how does science relate to society, and then how does society 

relate to science.  Some societies stop doing science at a certain point and they're still 

living in the eleventh century, and that’s another question you have to address.  So we 

need to be thinking about things like that.   

 

AK: It's a wonderful course to teach.  Is it a graduate, undergraduate?  

 

MB: It's open to both.  

 

AK: That’s terrific.  Congratulations.  

 

MB: Thank you.  I'm senior enough that I can teach an extra course.  
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AK: We could keep going, but I think I've touched on all the topics I wanted to touch on.  Is 

there anything else that you'd like to add before we finish, or anything that we didn’t 

cover that maybe you thought we should?  

 

MB: No, just to say that it's been a fascinating life.  

 

AK: It has been.  

 

MB: Yes.  It's not over yet, but it's been fascinating so far.  

 

AK: It's not over by a long shot, and thanks for sharing it with us.  

 

MB: It's been a pleasure.  Thank you.   

 

 [End of Interview] 


