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LS: This is an oral history interview being conducted with Dr. Nicolaas Bloembergen and Lee 

Sullivan on May 27, 2008.  Dr. Bloembergen, thank you for taking the time to sit down 
with us. 

 
NB: You're welcome.  It's a pleasure. 
 
LS: I'm going to just start out by asking you a little bit about your background, upbringing, 

education, when you first realized that you were interested in science. 
 
NB: Well, I chose to study physics.  I'm native Dutch, and I went to a Latin school in Utrecht, 

the Netherlands.  And I chose to enter the University of Utrecht, and study physics 
because I found this the most challenging topic in school, in high school. 

 
LS: Was there anything in your – were any members of your family scientists? 
 
NB: Well, my grandfather on mother's side did physics, and he was a principal of a high 

school in The Hague, but he wrote his thesis with a Dutch Nobel laureate, van der Waals, 
and so there is some family background there. 

 
LS: Was there a particular topic in physics, or aspect of physics that really drew you at that 

time when you were entering school? 
 
NB: No.  When I graduated from high school, I was eighteen.  I just was interested in the 

physics courses, classical topics, you know, optics among them, electromagnetism.  Just 
the standard things, the mechanics.  But I had no idea what particular direction of physics 
I would go into. 

 
LS: At what point did that direction start to take shape for you? 
 
NB: Well at the University of Utrecht, I wrote a paper on the photoelectric amplifier, and that 

was my first exposure to optics and photoelectric cells.  And it was a very sensitive 
detector.  The light beam was interrupted at a certain frequency.  And then we had a 
galvanometer, an A.C. galvanometer that operated at the same frequency, and you got a 
time-averaged torque if the two matched in frequency and phase.  That was later 
important because that paper – in those days, there were no Xeroxes yet. 

 
LS: There were no zeros? 
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NB: No, Xeroxes.   
 
LS: Oh, Xeroxes. 
 
NB: Xeroxes. 
 
NB: This paper was written in '43, but it was only published in '46 because of the war. 
 
LS: Oh, right. 
 
NB: The Dutch universities were closed by the German authorities, Hitler's regime, in early 

'43. 
 
LS: So you were there – 
 
NB: I was there, and I was lucky that I had just passed what, in Holland, they call doctoral 

exam.  I had passed all my qualifying exams.  And from then on, the only thing you have 
to do is write a thesis, which you can do anywhere and submit at any time later.  But 
since I had passed this final exam, I was not considered a student anymore according to 
the laws.  And although the university was closed for students, I could continue as a 
member of the fire brigade, and I could still walk around free for another year, and that 
was important in the German occupation of the Netherlands, so I did not have to go into 
hiding, or what many students had to do is sign a Declaration of Loyalty.  Not many did 
that, but a certain percentage chose to do that.  Otherwise, you would be picked up for 
forced labor, not in a concentration camp, but for forced labor in Germany.  But I avoided 
all that by doing my doctoral exam without the thesis. 

 
LS: Right. 
 
NB: Just before they closed the university in early May '43, and so I could still move around.  

But the laboratory, of course, was very poorly equipped, no funds and no new equipment 
became available, and no Physical Reviews came nor scientific publications from other 
countries outside the German sphere of influence. 

 
LS: So were you able to get any work done during those two, three years? 
 
NB: Practically – almost zero.  And in the last year, from Summer of '44 to the liberation in 

May '45, absolutely nothing.  I mean every young man was liable to be picked up in the 
streets, so we had to be in hiding for that time. 

 
LS: Wow. 
 
NB: But then in May '45, we were liberated, and the question was what were you going to do 

because Holland was in a desperate straits.  The universities were in shambles.  The 
country's economy was, you know, in very poor condition.  So my older brother 
suggested I write to some universities in the United States to try to do my thesis work 
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there.  And I chose three universities based on physical reviews published in '39.  Those 
were the latest issues available in May '45 in the Netherlands. 

 
LS: And what three universities did you – 
 
NB: And I chose the following three: I chose Harvard University, the University of California, 

Berkeley, and the University of Chicago on the basis of some publications in '39, and 
those were clearly, in retrospect, good choices. 

 
LS: I was going to say, would they have – would your choices have differed if you  had seen 

work that – 
 
NB: I could have chosen Caltech, I suppose, too.  You know, I had to limit it to three. 
 
LS: But if you knew what work was being done at the various universities in the United 

States in 1945 instead of just 1939, would that have made a difference? 
 
NB: Oh, it would've been the same, would've been the same. 
 
LS: Yeah.  And so you ended up at Harvard, right? 
 
NB: Yeah.  And for this reason.  University of Chicago never answered my letter of inquiry 

written in early June '45.  The University of Berkeley in California answered with a letter 
that caught me by complete surprise.  It said that as long as the war continued, they 
couldn't consider foreign students for admission.  And, you know, it was past VE Day, 
and just the ordinary people in Europe thought the war is over because they were 
unaware of this gigantic warfare in the Pacific.  And this just opened my eyes.  The war is 
not finished, this war in the Pacific, and then two weeks later, the atom bomb was 
dropped on Hiroshima.  And then, of course, everybody was aware of the enormous fight 
still going on in the Pacific.  So Harvard wrote: “Write some letters of recommendation 
and copies of your diplomas,” and that's why I wound up at Harvard. 

 
LS: And that's also why, according to your C.V., you have your Ph.D. from Leiden in 1948? 
 
NB: Oh, that's because I passed.  As I told you earlier, I passed all my qualifying exams. 

 
In the Netherlands.  So I didn't have to spend more time to take more exams and Harvard 
wanted me to get a Ph.D. there, but I said that takes time and money, which I didn't have. 

  
So I said the work I've done at Harvard I will submit at Leiden. 

 
LS: And tell me about that work.  What were you working on when you came to Harvard? 
 
NB: Oh, that was nuclear magnetic relaxation.  I had the good fortune to be the first graduate 

Ph.D. student of Edward M. Purcell, and he later got the Nobel Prize in '42 for his work 
on magnetic resonance.  And he's a very fine man, and I was very fortunate to have him 
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as a thesis advisor at Harvard, and that worked out very well.  And that work that is in my 
thesis also was the basis for a very often-quoted physics paper known by the initials BPP 
for Bloembergen, Purcell and Pound. 

 
LS: Also a nuclear magnetic – 
 
NB: It was also on nuclear magnetic relaxation. 
 
LS: Now I don’t have you becoming a member of the OSA until 1965. 
 
NB: That's right, and I came because Mary Warga, who was secretary of the OSA at that time, 

made very efficient efforts to attract laser people into optics and become members of the 
Optical Society. 

 
LS: Okay.  So let me – 
 
NB: And so I became a member because Mary Warga strongly encouraged me, and I saw the 

trend.  I was a member of the American Physical Society since immediately after World 
War II.  But then I also became a member of the IRE, Institute of Radio Engineers, which 
later changed to IEEE because they merged with electric power engineering, and then 
they are now the Institute of Electrical and Electronic Engineers, IEEE.  But in the fifties, 
it was still IRE.  And so I was a member of those two, that was involved with my work 
with masers.  And then, of course, the masers extended in frequency to the optical regime 
by the Charles Townes' paper, which has the fiftieth anniversary now, and then the 
realization of the first laser by Maiman in 1960.  So you saw this trend of the techniques 
of radio frequency spectroscopy moving back into optics with lasers. 

 
LS: And so your – 
 
NB: So I became a member of the OSA because of the strong efforts of the Mary Warga and 

the president of the OSA to attract the quantum electronics people back to optics. 
 
LS: Let's backtrack a little bit and talk about how your work shifted with that shift. 
 
NB: Well, my work on magnetic resonance, that was my main occupation also in the early 

fifties. 
 
LS: Right. 
 
NB: You should know that after I got my thesis in Leiden and worked there as a post doctoral 

fellow very nicely for a year and a half, Harvard drew me back first as a member of the 
Society of Fellows, and then since '51 as a tenured faculty member.  So I did magnetic 
resonance, and that led to my proposal for the three-level solid-state maser.  And that was 
closely related to the development of lasers.  In fact, the first laser used the same 
material, ruby, where I had done three-level pumping at microwave frequencies, and you 
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use a different set of energy levels to get the laser action in the ruby, as Maiman 
demonstrated. 

 
LS: Is this a point at which you thought that what you were doing was optics or not? 
 
NB: Well, then it became back to optics at that point. 
 
LS: Once it moved from maser to laser?  Or even – is the maser optics?  Did you think that –

 when you were working – 
 
NB: No, all the ideas of radio frequency and microwave spectroscopy were transferred back to 

the optics regime. 
 
LS: Okay. 
 
NB: And so, you know, spectroscopy as a field—optical spectroscopy was the classical 

techniques of Rowland gratings and prisms, et cetera, et cetera.  But then the coherent 
radiation of frequency in microwave frequencies, then back to optics was the advent of 
the laser, and you've got coherent fields in optics.  And so it was that re-enriched optics 
with these coherent fields. 

 
LS: So coming from the work that you were doing, the memberships that you had in the APS 

and the IRE, what was the case that Mary Warga made to you to join the Optical Society? 
 
NB: Well, she was well aware that lasers added a new chapter to the field of optics.  I realized 

very much that the future lay even more in optics than in microwave and radio frequency 
spectroscopy.  And I was co-chair of the third conference on quantum electronics in 
Paris.  You know, it started with Charlie Townes' conference in '59, the first quantum 
electronics conference.  Then Professor Singer in Berkeley chaired the second in '61, and 
then the French Professor Grivet wanted the quantum electronics conference in Paris, and 
he got some European financing for that.  And then he asked me to co-chair it because he 
realized – he was a microwave engineer, but he realized that the future would be more in 
optics.  And, in fact, if you look at the programs of these three conferences, the first one 
in '59 was very – only a small fraction had to do with optics, quite a bit more in '61.  But 
in '63, optics was dominant, and the microwave aspects of quantum electronics were sort 
of well-known and not as exciting anymore.   

 
LS: I've heard the laser described as a solution without a problem. 
 
NB: Yeah.  That's how it was described at that time in the early sixties. 
 
LS: Can you expand on that for me?  Tell me a little bit more about that.   
 
NB: Well, because it always takes a lot of elucidation of physical principles before a new 

technology can take over, and so in the early sixties, everybody was interested in the new 
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physics of lasers and of coherent optical radiation and that took a lot of time to develop 
the instruments that could be used in a technical sense. 

 
LS: So they were interested in it from a scientific standpoint without necessarily  knowing 

what applications it might have. 
 
NB: Yeah.  Well, it's quite interesting that a person who really was very well aware of the 

implications was a post-doc at Columbia University, Gordon Gould.  And you know 
there was a book written by a fellow named Taylor on the Nobel Prize winner and the 
inventor, and he called Gould the inventor of the laser because Gould didn't invent the 
laser as such, but he had the basic patent for many applications.  He was very well aware 
that by focusing a laser beam, you could get very high intensities, and you could use that 
to heat materials, and cut things and so on. 

 
LS: There was obviously, you know, in the lead up to 1960 and in the immediate aftermath, a 

lot of excitement around this field.  I have in front of me an interview, a joint interview 
that you gave in 1983.  You and Dr. Schawlow – is that how you – 

 
NB: Schawlow? 
 
LS: Yeah. 
 
NB: Art Schawlow.  
 
LS: Okay, I just didn't know how to pronounce it, were speaking with Dr. Stoicheff.  It was 

published in Optics News.  And you talk about the years between 1956 and 1960 during 
which your student’s stake was in microwave masers and magnetic resonance, that you 
weren't part of the race, the laser race, at that point.  Can you elaborate on that as well?  I 
mean your direct quote here, just so you know, "You may well ask why, since I was 
aware of this general-pumping scheme, and since Townes and Schawlow had proposed to 
use it at optical frequencies, did I not participate in the laser race.  The answer is basically 
that I didn't have enough guts." 

 
NB: Well, maybe that's part real.  I was so busy with the microwave masers and still with my 

magnetic resonance investigations, you know, I had a large number of students working 
on Ph.D. topics in that region that I didn't want to get optical instruments in my lab, you 
know, it would take time.  But then when Maiman succeeded, I realized that I had to get 
into optics myself [laughter]. 

 
LS: And then you said there was a very fruitful subfield to make use of the very high 

intensities and look for non-linear optical responses. 
 
NB: Yeah. 
 
NB: So this is the direction that you then took – 
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NB: Yeah, because I was familiar with non-linear effects at microwave and radio frequency.  

And I realized that with the focused laser beams, and especially the Q-switched laser 
pulses, you could get new intensities where these non-linear effects, opened up a field of 
non-linear optics.  And that was – the first experiment was done by Franken on second 
time on a generation, Peter Franken.  And I got a pre-print of that, not that Peter Franken 
sent one to me directly because I wasn't known in optics, but he sent one to a post-doc I 
had, and he showed it to me, and I immediately realized that that was the future, non-
linear optics.  Use the lasers to study optical properties at very high-light intensities. 

 
LS: I want to go back to the joining of – when you joined OSA, because one thing I'm not 

entirely clear about is that Mary Warga made this case that you and the others involved 
in –  

 
NB: — people. 
 
LS: — laser need to join with the optical community. 
 
NB: The Optical Society. 
 
LS: Did you – it sounds to me like that was a very good move for the Optical Society to 

make. 
 
NB: Yeah. 
 
LS: And I can see where the Optical Society benefited as a result of bringing those people in. 
 
NB: Yeah. 
 
LS: What did you see as the benefit to you to join? 
 
NB: Well, you got more interaction with people who are familiar with optical techniques, 

which we clearly needed.  And what happened is there was – also about '65, there was a 
joint council on quantum electronics, and this council had membership, members from 
the APS, American Physical Society, from the IEEE, and from the Optics, OSA.  And I 
was a member of that, and I don't know whether I was selected by the APS or by the IRE 
or IEEE, but that was very important to get those three different scientific societies 
together in this field of quantum electronics. 

 
LS: Did you see, or do you see looking back, clear lines of distinction about what's IEEE's 

kind of turf, what's OSA's? 
 
NB: No, no, no.  It was a mixture, mixture of all – you can argue which one contributed the 

most, but it really was a coming together of people who had a strong background and 
training in optics, people who had a strong background and training in coherent radiation 
in microwave frequencies and the electrical engineers. 
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LS: I was able to get a list that is not necessarily complete of some of your participation of 

OSA's committees and other activities. 
 
NB: Yeah. 
 
LS: A notorious absence from that list is technical groups, leadership of technical groups and 

topical meetings. 
 
NB: Yeah. 
 
LS: Did you have a role to play in those? 
 
NB: No, I didn't.  As I said, I wasn't really trained in optical technology. 
 
LS: The first – then the first committee membership that I know of for you is serving on the 

Lomb Medal, the Adolf Lomb Medal committee in 1975. 
 
NB: Yeah, yeah. 
 
LS: I'm assuming before that you regularly attended annual meetings and – 
 
NB: Yeah.  Well, mostly the quantum electronics meetings, which were a joint effort of the 

three societies. 
 
LS: You received OSA's publications, obviously, as part of your membership. 
 
NB: Yes. 
 
LS: Did you find those publications to be significant contributions to you, to your ability to –  
 
NB: Yeah.  Well, and there was Conferences of Coherence in Rochester, so I learned to – the 

people of the – you know, the Optical Institute at Rochester, Emil Wolf and Mandel and 
so on.  And so I went to various things and became more and more conversant with 
people trained in optics from the beginning. 

 
LS: So when you first served on the Lomb Medal Committee in 1975, you knew a fair 

amount about the Optical Society.  You'd been a member then for about ten years. 
 
NB: Yeah. 
 
LS: Been participating – 
 
NB: Yeah.  Well, I could judge—the Lomb Medal is for young people, under 35 or so, and so 

I could see the various candidates that were considered. 
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LS: Did you feel that that – or do you feel that that function – because the next committee I 

have you on is the Edwin Mees Medal committee. 
 
NB: Yeah. 
 
LS: So your first couple of committee memberships were in the area of awarding medals. 
 
NB: That's right. 
 
LS: And I wanted to ask you just to talk a little bit about that function of the Optical Society.  

How it's done, but also what you think the importance of doing that is. 
 
NB: Well, I think the Lomb Medal is very important because it tries to recognize young talent, 

and that's always what you have to look for—original work by a young member, young 
scientist.   

 
LS: And how did you find serving on the committee?  Did you enjoy doing that?  Was it easy, 

was it hard? 
 
NB: Well, as I said, I mentioned the Joint Council on Quantum Electronics.  Yeah, they have a 

very important – you interact, you get some other views and see, as the French say “du 
choc des opinions jaillit la vérité”—“Out of the shock and the conflict of opinion emerges 
the truth.” 

 
LS: You then joined the Board of Directors of OSA in 1980. 
 
NB: I joined the Board of – 
 
LS: You served on the Board of Directors of OSA in 1980. 
 
NB: Yeah, yeah. 
 
LS: Can you tell me a little bit about that, about coming onto the board and what were the 

preoccupations of the board at that particular time in OSA's history? 
 
NB: Well, I'm sorry to say I don’t remember that very clearly in my mind anymore, so I 

cannot help you on that.  But I could say this.  I was proposed for the vice president and 
then moving up just in the same year that I had just accepted the same position for the 
American Physical Society in '89, I think it was.  And I said I cannot accept to be a 
candidate for the vice presidency of the Society because I have just accepted that 
candidacy for the APS, the American Physical Society.  I wish it had been the other way 
around because I thought that the Optical Society would be – well, a smaller and more 
coherent – you see, the APS has over 40,000 members at that time already wildly 
divergent field of interests, you know, nuclear physics, theory of fields and cosmology 
and so on.  The physics topics are more wildly divergent than the optics topics, and I 
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probably would have more enjoyed being a president of the Optical Society than the 
Physical Society. 

 
LS: And that  chance didn't come back around again for you, did it? 
 
NB: No, you know, that takes four years, one of these cycles that didn't come again. 
 
LS: Of course, you were awarded the Nobel Prize in 1981. 
 
NB: Yeah. 
 
LS: And that looks – it looks like that was a couple years after you got OSA's Ives Medal – 
 
NB: Yeah. 
 
LS: — obviously slightly less of a big deal, but still quite a big deal.  And then ultimately, I 

think a couple years after that, you were serving on the Ives Medal committee –  
 
NB: Yeah. 
 
LS: — for OSA.  So you were helping to nominate. 
 
NB: Yeah, because I was an Ives Medalist myself.  That's important. 
 
LS: So, again, I'd ask did you find that the committee meetings were generally productive, 

marked with agreement, disagreements?  How did that whole process work? 
 
NB: I think it worked out very well in most cases.  I mean there were differences of opinion, 

but they often were resolved in a correct manner, in a productive manner. 
 
LS: The Society has, obviously, undergone a lot of changes from the time that you became a 

member in 1965 to today.  When you look back over that stretch of years, what are some 
of the most significant changes you think have affected the Society? 

 
NB: Well, I think their annual conferences are very useful and well attended, and they are 

alive.  I can judge that because they are often housed here now in Tucson, I think in 
alternate years in Tucson and in Rochester, although some were also housed in Central 
Florida at one time.  And I find those fascinating, and there's a wide variety of topics.  
You meet old colleagues, and you get acquainted with young, new contributors giving 
invited papers.  So you really keep in touch with the field. 

 
LS: Do you have any specific anecdotes or reminiscences about occurrences at particular 

meetings that were, I don't know, either personally important to you, or moving, or 
funny?  Something that when you think about an annual meeting of OSA or another big 
meeting of OSA, you think "Wow, that was a really standout moment." 
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NB: You know, I'm 80 years old – 88.  I don't remember any particular incident that is worth 

mentioning here. 
 
LS: Okay. 
 
NB: I would have to look back at my notes to – 
 
LS: Here's a question for you.  You have a, perhaps, somewhat unique perspective on this 

issue that I know is a big one for OSA.  Over the past decade or so, there have been a lot 
of discussions about how international to make the Society.  It's the Optical Society of 
America – 

 
NB: Yeah. 
 
LS: But, of course, they're now holding several meetings outside – 
 
NB: Outside. 
 
LS: — the United States.  What's your perspective on that? 
 
NB: Well, my perspective is that that's good.  We should – although we started the Optical 

Society of America, we can – the optical society of the whole earth.  I mean, the APS 
does the same.  In their journal, the Physical Review, the majority of papers comes from 
outside the USA now.  And I'd like to see more and more international contributions 
through the OSA publications.   

 
LS: Do you see anything – 
 
NB: You know, the fields become globalized, and that's the trend in all directions, economics, 

scientific, technologically. 
 
LS: Do you see anything standing in the way of that progress to more fully globalize the 

activities of the Society? 
 
NB: No, I don't see any.  I mean, it has to go by individuals in leading positions getting 

together across the Atlantic and across the Pacific.   
 
LS: If you were going to characterize the OSA in contrast to some of the other societies that 

you've been a part of, how would you do that?  How would you characterize the OSA?  
What do you think are some of its strengths and weaknesses, importance – important 
things that it delivers to its members? 

 
NB: Well, I think the publications and the meetings they organize and sponsor are very 

important.  They were co-sponsors of all the quantum electronics, CLEO, QELS now and 
whatever they're called.  They are very important.  They cooperate with the other 
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societies we have already mentioned, and that remains valuable.  I'm sort of surprised 
how lively the CLEO/QELS continues to be. 

 
LS: Why surprised? 
 
NB: Well, you would think that, you know, pretty soon that – I mean eventually, after several 

decades, the topic would be exhausted, but there are new directions discernible in the last 
decade.  The nanosized particles that are very important, both for optics and for 
electronics. 

 
LS: You – looking back at this interview that I mentioned before, you also mentioned that all 

types of lasers were first realized in industrial laboratories. 
 
NB: Yeah. 
 
LS: Research labs of industrial organizations.  And, in fact, all in the United States of 

America. 
 
NB: Yeah. 
 
LS: You don't actually go on in that bit to sort of expand on that thought, and I wanted to, 

now 25 years after you made that statement, give you a chance to talk about what you 
think is the significance of that fact. 

 
NB: The lasers required some technological input which is hard to start from scratch in a lab 

that has no optics at all.  And the big industrial labs around the early sixties, you had, you 
know, Bell Telephone Labs, you had Hughes Research Labs and so on.  And they had 
expertise both in engineering and in science to a very high degree and they had 
technicians who could, you know, manufacture optical components and do evaporation 
and vacuum systems and everything you need.  And that doesn't spring easily from an 
individual university. 

 
LS: That seems to be a big change in the way science is done, or scientific research is 

conducted in this country over the last – 
 
NB: All the big industrial research laboratories, one by one, either evaporated or changed to 

very applied goals, not general scientific goals.  But in the sixties, it was very different, 
you know.  Leading research laboratories were in industry. 

 
LS: Do you think that that change since then has had a deleterious effect on scientific 

research? 
 
NB: Yeah, I think it probably did so.  Although now all that research has to be done in 

universities.  And if they don't receive adequate funding, it will go down. 
 
LS: Most of which has to come from the government – 
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NB: Yeah. 
 
LS: —  as opposed to industry as it was then.  You were also asked in the context of this 

interview to make some projections into the future and comment on the possibility of 
short wavelength lasers, or x-ray lasers, or even, perhaps, gamma ray lasers. 

 
NB: Yeah. 
 
LS: You said "The answer is that the best answers will come from the Stanford people.  I 

don't think there will be gamma ray lasers, but we will certainly get a little further and a 
little more powerful in the vacuum UV.  I'm not going to guess what happens in the year 
2000.  That's too far ahead."  I'd ask you to take a look back over the twenty-five years or 
so since you made that prediction, and then maybe extrapolate a little bit ahead now as 
well. 

 
NB: Well, we have some x-ray, soft x-ray lasers.  What I'm most interested in at present is the 

advent of attosecond pulses, very short pulses.  I will give a talk at the Optical Society in 
Rochester this fall with a historical review called From Millisecond to Attosecond Laser 
Pulses.  You see, Maiman's first laser was irregularly pulsed millisecond emission 
determined by the lifetime of the flash of his photographic flash tube, xenon tube, which 
activated the ruby.  And then already in '65, we went to nanosecond pulses due to passive 
mode locking.  And then with refinement of techniques, that was extended by Ippen and 
Shank around '75 to the femtosecond regime.  And each time you open up a new time 
domain of measurement, you can study new phenomenon, like rotations and vibrations in 
molecules and so on.  And now in the last ten years, people have entered the attosecond 
regime, shorter than a femtosecond.  And a femtosecond is about the duration of a visible 
light cycle, so you can only talk about attosecond pulses if you have higher frequencies.  
And the remarkable thing is that in this very high nonlinear optics regime where you get 
tunneling ionization, and then the free electron comes back, you can generate very high 
harmonics up to the 200 or 300 harmonical divisible light, which gets you into the soft x-
ray regime.  And that is now a very important frontier in coherent radiation research.   

 
LS: I'm just looking back at your C.V. for a moment, and noticing that you left Harvard to 

come here in 2001.  Is that right? 
 
NB: December 2000. 
 
LS: Can you tell me about making that move and what that was about for you? 
 
NB: Well, the move was my wife's great influence.  She wanted to get out of the New England 

climate.  And I had promised her that when I retired, I would, but I didn't.  I retired at age 
70 from the Harvard faculty, but I stayed there and kept an office for another ten years.  
But then finally, she realized that I wouldn't go to anyplace except a university where 
they had activity in optics.  So we visited Orlando, Florida.  We had been in Rochester, 
but Rochester is not a good place to get a better climate. 
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LS: Right. 
 
NB: So it was either Orlando or Tucson, and we opted for Tucson. 
 
LS: And – 
 
NB: And I'm glad I still have a little office here in this building and so on.  It keeps me in 

touch with optics. 
 
LS: Have you continued to take on students in the years that you've been here? 
 
NB: Oh, no, no, no.  I haven't.  But I talk to some students of colleagues and so on, and I talk 

to colleagues.  I try to keep in touch with some optical developments.  And so I like it 
here in Tucson.  There's clearly more optics here than there ever was at Harvard.  Harvard 
was a very small optics contingent.   

 
LS: Did – I know I'm jumping around some, but I wanted to ask you another question about 

OSA and your activities with that.  I noticed that in 1999 to 2000 you served on the 
Nonlinear Optics Advisory Committee for OSA. 

 
NB: For OSA? 
 
LS: Uh-huh.  Do you remember that in 1999? 
 
NB: I don't remember that. 
 
LS: Okay.  That's okay.  I just wondered if you could tell me any more about it. 
 
NB: What did that committee do? 
 
LS: That's what I was going to ask you.  [Laughter].  I'm going to cannibalize another 

question from this prior interview where you were asked, "What is the most unexpected 
development that you've seen in the field of laser and nonlinear optics?"  Your answer 
doesn't have to match, I'm just asking. 

 
NB: Clearly, the attosecond, really surprising how that field emerged during the last decade.  

But also the nanotechnology and what Eli Yablonovich did. 
 
LS: I don't know. 
 
NB: Well, very important to get confined light by having structures, geometrical structures, 

that totally reflect the light, that force the light to propagate in channels in optical 
materials.  What's the name now?  A senior moment [laughter]. 

 
LS: Layperson moment over here. 
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NB: Yeah. 
 
LS: I have lots of them.  Okay, well I have touched on most of the – oh, wait, I'm sorry, there 

is one other thing.  You were on the Executive Committee of the board in 1981.  I realize, 
again, I'm asking you to look back a long ways.  But if you had any, this is the Executive 
Committee of the board for OSA. 

 
NB: Yeah. 
 
LS: If you had any recollections about serving then, who you knew, who you were serving 

with, what you were dealing with. 
 
NB: Well, I enjoyed whoever was on the board in the same years.  I mean, it was sort of 

interesting to get an overview of all the optics activities.  But as I said, I was mostly 
interested in the quantum electronics aspects that I kept most informed about by the 
meetings, either sponsored or co-sponsored by the OSA. 

 
LS: Are there changes, additional – 
 
NB: I remember the 75th anniversary in '82 – is that '82?  No, '92. 
 
LS: '92. 
 
NB: Yeah.  I remember that, that was a nice meeting with historical perspectives. 
 
LS: What are some of the highlights of that you remember? 
 
NB: Well, what I remember is, you know, I got to know Emil Wolf quite well.  And, you 

know, when he asked me three years ago to contribute a paper to the fiftieth volume of 
Progress in Optics, that I should write that, probably, as my last scientific contribution, 
and I'm glad it came out.  It has the title From Millisecond to Attosecond Lasers, and it 
reviews the historical development of short and shorter laser pulses, which also meant to 
higher and higher instantaneous intensities because you get the energy stored in a typical 
laser crystal, and a shorter and shorter time comes out.  And so it pushed the optical 
properties to really very high intensities, where you get tunneling and create free 
electrons and thermonuclear plasmas and that sort of thing. 

 
 LS: If you – here's a chance, an opportunity for you to make recommendations to OSA about 

any kind of changes in the way they function, the way they serve their members, the 
kinds of meetings they hold.  Are there any suggestions that you would make for OSA? 

 
NB: Not anymore. 
 
LS: No? 
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NB: No [laughter].  Not anymore. 
 
LS: Once upon a time? 
 
NB: Well, yeah, once upon a time I probably helped to – the format of the annual meeting was 

a topic, and “Let’s keep it broad,” and that's what they did. 
 
LS: Are there any – there any things that I haven't asked you about that you'd like to talk 

about, you know, in the context of your long-time association with the Society?  Are 
there things that we haven't talked about that you feel are important? 

 
NB: No, I cannot think of any.  I mean I think that the Society is flourishing, in my opinion, 

and I'm glad to be an honorary member of it [laughter]. 
 
LS: I know they're very glad to have you as one.  Do you attribute the Society's success to any 

particular factors? 
 
NB: Well, Jarus Quinn was a very important driving force, from what I remember.  You 

know, what was his title, Executive Secretary? 
 
LS: Executive Director, I believe. 
 
NB: Executive Director, yeah.  I mean, he was very effective.  And if they found a new person 

who is similarly effective, that would be great, you know.  That serves for the continuity.   
The presidents and the executive committee changes all the time, but that person provides 
continuity.  I had great respect for Jarus Quinn. 

 
LS: That seems to be a pretty unanimously-held opinion, I have to say.  You are not in the 

minority.  Is there anything else you'd like to talk about? 
 
NB: No.  I just enjoy keeping in touch. 
 
LS: Excellent.  Okay.  Well, I want to thank you very much for taking the time to sit down 

and talk with us, Professor.  That was wonderful. 
 
NB: Yeah. 
 
LS: It's been an honor to meet you.  Thank you. 
 
[End of Interview] 


