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AK: Let me start by introducing you.  We're very happy that Dr. Howard R. Schlossberg was 

able to join us this afternoon.  It's Wednesday afternoon, October the 14th, in San Jose, 

California.  We're here at the Frontiers in Optics conference.  Welcome, Dr. Schlossberg. 

HS: Thank you. 

AK: Tell me when were you born and where. 

HS: 1938, good old Brooklyn, New York. 

AK: Was there any indication back there that you might have a career in science? 

HS: My parents were Russian immigrants.  Everybody in my family was Russian immigrants.  

I'm not sure they all knew what science was, and I didn't either when I was growing up.  

The only thing I could ever remember wanting to be in elementary and high school was a 

professional basketball player.  And now I know, you know, when people say you can be 

anything you set your mind to, it's not true.  [Laughter]  But on the other hand, education 

was very important to the family, and it was always assumed that I would go to college. 
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I always did well in math classes in high school.  The only advanced class I ever took was a 

chemistry class, and that was very interesting.  So I put the two together, probably wrongly, and 

decided I should be a chemical engineer, so I should go to an engineering school.  And I got into 

Cooper Union in New York, and it was free, and I said, "That's a great place.  If it's free, I'll go 

there."  But my immigrant family had heard of this place called MIT, and they said, "You should 

go there.  You go there and get good grades, and you have it made."  I was obedient.  I went 

there.  I did get good grades.  I'll leave it to you if I have it made. 

 

AK: What high school did you go to in Brooklyn? 

 

HS: Well, we moved.  We moved to Queens when I was in the fourth grade, and I went to 

Bayside High School. 

 

AK: Bayside? 

 

HS: Yes, it was interesting.  It wasn't the nearest high school, but I was allowed to go there, 

and they had the better basketball coach [laughter]. 

 

AK: Wonderful.  And a better team? 

 

HS: Oh, yes, by far. 
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AK: Was there any teacher along the way who encouraged you to pursue science, or who 

might've inspired you by their teaching or their example? 

 

HS: No.  There were a lot of very good teachers.  The chemistry teacher, the physics teacher, 

but I don't think they inspired me to become something; they just interested me in the 

subjects.  It was long enough ago that we had really excellent teachers because they were 

leftover from the Depression.  I remember this advanced chemistry course.  The fellow's 

name was Greenberg.  I suppose to everybody else he was Dr. Greenberg.  I had no idea 

what that meant.  There I was at MIT, my freshman year, thinking I'll do chemical 

engineering.  My sophomore year I declared myself a physics major for a very silly 

reason.  It was the hardest thing around, and I wanted the biggest challenge. 

 

 Junior year, I started wondering.  This made no sense.  But then I actually ran into a 

professor who did influence me with the beauty of the subject.  That was a fellow called 

Francis Low.  He taught the junior class in modern physics.  In his hands, it was 

beautiful.   

 

 Just as an interesting aside, my senior year I applied for a job to grade papers for Francis 

Low, and he gave me the job.  I'll forever remember something he said.  He said, "If you 

know what you're doing, just do it.  If you have any questions, come in and talk to me."  

And then he added, "And then if we disagree, we'll arbitrarily take my answer as right."  

[Laughter] 
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AK: Now this was, sounds like kind of a teaching assistantship almost. 

 

HS: No, it wasn't.  It was just grading the papers. 

 

AK: And this was in your senior year. 

 

HS: This was my senior year, I was grading the freshmen papers. 

 

AK: And by then you were a physics major. 

 

HS: By then, I was a physics major. 

 

AK: Had been since sophomore year. 

 

HS: Had been since sophomore year.  Graduated as a physics major. 

 

AK: And you switched from chemical engineering because it seemed like more intellectually 

challenging or harder? 

 

HS: Just harder.  At least for that year.  My mother was upset, "What are you going to do for a 

living if you're a physicist?  You should be an engineer."   

 

AK: You would've graduated MIT in '50? 
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HS: In '60. 

 

AK: Sixty.  Okay.  In retrospect, it was not a bad time for physicists, was it? 

 

HS: Well, that was the claim.  Sputnik had gone up, leftover from World War II was the idea 

that pure science was the way to go, and we need lots and lots of scientists and engineers.  

That was more so after Sputnik, of course.  We lost that one to the Russians because we 

didn't have enough scientists and engineers was some common wisdom.  After MIT, now 

I've got a bachelor's degree in physics.  What do I do next?  On to graduate school.  And I 

thought I wanted to be a theorist.  It was alleged that Brandeis had a very good theoretical 

department.  I applied there.  Again, as a result of Sputnik, they offered me this new 

National Defense Education fellowship, which was more money than I'd ever seen in my 

life.  So I did that. 

 

 And it was a bad match for a number of reasons, not the least of which, I think, is after 

being at MIT undergraduate.  It's a very intense experience.  Some of us, me included, 

could get addicted to that intensity and just need it, and Brandeis was anything but.   

 

AK: And this would've been graduate training. 

 

HS: This would've been graduate training.  I went there the first year.  Wanted to leave, but 

was convinced to come back a second year.  After that, I knew I was leaving.  I didn't 
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know where I was going.  A friend of mine said that the man who had just invented the 

gas laser, Ali Javan, had just come to MIT.  Why don't I go be his graduate student?  And 

I'm sure I said something like, "Gee, that's a wonderful idea.  What's a gas laser?"  But I 

did pursue it, and I did find Ali, and Ali agreed to take me on.  He wasn't convinced of 

his own judgment, though, so he sent me to Charlie Townes to be blessed, and somehow 

Charlie Townes blessed me.  

 

AK: Who was at MIT at the time. 

 

HS: Who was at MIT at the time.  He was the provost there.  Everybody expected he was 

going to be the next president.  It didn't happen.   

 

AK: So you were Ali Javan's first Ph.D. student, and you knew him as the inventor of the first 

gas laser. 

 

HS: Right. 

 

AK: What, at the time, did you know about lasers at all? 

 

HS: Well, to start out with, next to nothing, but I learned fast from reading Ali's papers, from 

talking to Ali, from Charlie.  Charlie had two students at the time, Elsa Garmire and Ray 

Chiou.  We formed a group.  The guy who had recommended I do that, Joel Parks, was 

working at Polaroid, but they had agreed to let him work for Ali part-time also.  So all of 
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us together learned, and I learned fast, everything from conceptual things to how to put a 

laser together, how to line it up.  A lot of people would bring Ali their helium-neon-filled 

tubes to try to get into the laser business, and Joel and I would spend hours peering into 

an autocollimator to try to line them up as best we could.  You know, after an hour, if 

they didn't lase, we decided something was wrong with them.   

 

AK: Do you recall where your meeting with Charles Townes took place?  Was it in his office? 

 

HS: Yeah.  It was in his office, in his provost office.  I very distinctly remember the 

receptionist said he'll be out in a while.  And then I remember hearing over my shoulder 

in my ear a voice that said, "Schlossberg, I'm Townes."  That was my first introduction to 

Charlie Townes.  Of course, I didn't call him Charlie at the time.   

 

AK:  He was a couple of years from getting the Nobel Prize at that point, I guess. 

 

HS: Yes, 1964. 

 

AK: How much did you know about him and his work at the time you were meeting with him 

then in 1962? 

 

HS: Virtually nothing. 

 

AK: Except you must've known that he had been working with Ali Javan. 
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HS: I knew Ali was his student. 

 

AK: Yes, at Columbia. 

 

HS: And I knew he was the provost. 

 

AK: How much time did you spend with him in his office? 

 

HS: Probably a half-hour. 

 

AK: What did he talk to you about? 

 

HS: You know, I don't remember that clearly.  I think hobbies, background. 

 

AK: He wasn't asking you science questions. 

 

HS: No, no.  He wasn't giving me a test. 

 

AK: He was sort of sizing you up to see if you might be somebody for Ali to work with, a 

good match, perhaps? 
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HS: I'm not even sure it was that rigorous.  It was maybe screening out that I wasn't going to 

be a problem for Ali, that I was okay. 

 

AK: So then you went back to Ali Javan and you began working. 

 

HS: Began working.  I have a very distinct memory that evening, in fact, the two of them 

were in Ali's office.  They were talking about something on the blackboard, and I didn't 

understand a word of it, but Townes at one point said, "Maybe it's just the second 

harmonic in the square wave," and I had had my undergraduate mathematics education, 

and I said almost automatically, "There is no second harmonic in a square wave."  And 

Townes thought for a moment, and he said, "Yes, yes, of course.  It depends when you 

take the origin of time."  And I said, "Yes, yes, of course."  And that evening, I kicked 

myself all over Boston for letting myself be so intimidated."  There's never any second 

harmonic in a square wave, no matter what you do.  [Laughter]  But I learned some of the 

genius of Charlie Townes, then and later on.  He was not afraid of being wrong. 

 

AK: I wonder if he was somewhere in Boston kicking himself around. 

 

HS: [Laughter]   

 

AK: How was Ali Javan to work for, or I should say with? 
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HS: He was fascinating.  He was a very unusual character in many ways.  I'm sure you've 

heard this before.  He could be so gracious.  But we could fight with him, we always 

fought with him.  That was interesting also.  Me, Joel, who later became his student, his 

third student was Lon Hocker, and Lon did some amazing things we can talk about.  

Having been his early students, and having him after us to set up a lab, to make things 

happen, we were used to interacting with him, and we felt no compunction about bursting 

into his office, keeping after him, as his later students did when he had many, many and 

they would complain how hard he was to see, as many important faculty members are 

sometimes.   

 

 Among other things I learned from him, he was very focused on what he was doing.  It 

wasn't unusual, he'd be in late at night working with me and we would need some piece 

of equipment, and we would go rob it from somebody else's setup, put it together in mine, 

and the next night he'd be working with the other guy, and he'd rip it off right back 

[laughter]. 

 

 Maybe I shouldn't say this, but Ali was a great conceiver of experiments.  He knew how 

to do experiments, what to look for.  As far as equipment, he wasn't that great, and we 

used to hide things from him, tease him about breaking things, which he was always 

unhappy about.  When I got there, he had a post doc from Israel, Abraham Szoke.  And 

we thought Abraham was so quiet, but then we learned better when his English got better.  

And Abraham's been a life-long friend.   
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 But Abraham was a guy who was really good at doing experiments, and I learned a lot of 

experimental technique from Abraham, and so did all of Ali's other graduate students 

until he left.  He had a good thick Hungarian accent.  He would ask if you had done some 

measurement, and you would give him excuses, and he would say, "Why don't you do 

it?"  And you would give him excuses, and finally he would just get frustrated, then he 

would scream in his Hungarian accent, "Do eet!” And among many of Ali's graduate 

students now, we joke with each other, "Do eet!"  [Laughter]  Even my son, who knows 

Abraham. 

 

AK: Something from your graduate training has filtered down through the generations. 

 

HS: Oh, much, much.  My son, when he was very young, used to come to meetings with me, 

met all these people, learned all the stories.  Again, as an aside, I'll tell you one.  When 

the Reagan administration was deciding how to base the MX missiles, they appointed a 

committee led by Charlie Townes.  And I met Townes at a meeting with my very young 

son, at the time, with me.  And I said to Townes, you know, "I read in the paper you're 

doing very interesting things."  And he got very somber, and he said, "Hardest problem I 

ever worked on.  No good answers."  And again, sometimes my son and I will look at 

each other and say solemnly, "No good answers." 

 

AK: What kind of work did you do for your doctoral dissertation? 
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HS: I did early work in what's called saturation spectroscopy.  This comes from a paper by 

Willis Lamb, a very lengthy theoretical paper that got circulated for many years before it 

ever got published, in which he predicted the power output of the laser versus the 

frequency of the laser.  So if you move one of the mirrors and change the frequency of 

the lasers and watch the power, it goes up.  And then right in the middle, it sort of dips, 

and then it goes down again. 

 

AK: The Lamb dip. 

 

HS: The Lamb dip, exactly.  The story goes, and I think it's true, that Lamb thought that this 

was a figment of the way he had done the calculation.  It was Ali who actually 

understood exactly what it was and that it was really there.  He and Abraham took one of 

Ali's lasers that he took from Bell Labs and did the experiment and demonstrated it.  

Then there were other versions of it that Ali had Joel and me working on which involved 

three laser wavelengths, involved three modes, which shouldn't have been so sensitive to 

alignment of the laser, and which had some nice features.  We showed some of that, I 

think we even did it accidentally.  We showed some of that at a meeting in Puerto Rico, 

and then Ali assigned that to me as my thesis, first to understand it, and then do some 

experiments. 

 

 I think he would've preferred I do it a little differently, but what I did do was completely 

modeled after the Lamb paper, and I knew that Lamb dips would come out of it, hoped 

that the resonances we were interested in would come out of it, and they did, and so did 
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all kinds of other resonances come out of it.  "Where are these coming from?"  And it 

turned out you could explain every one on sort of the same physical basis, and some of 

them are even played with now, they call them crossover resonance. 

 

 One young lady was doing a Ph.D. thesis at Stanford.  Had a beautiful setup where she 

was looking at these.  She asked me if I knew what a crossover resonance was.  "Yes, 

yes, I know.  They were first described in my Ph.D. thesis."  [Laughter] 

 

AK: When did you obtain your doctorate degree?  What year? 

 

HS: '67.  It was an interesting race because I wanted to finish in January of '67 because I was 

supposed to get married then.  Ali came to me.  It must've been '66 sometime.  Said, "You 

know, why don't you do this and this?  We'll call that your thesis and you'll be finished."  

Before that, it had never occurred to me that I would ever finish.  I was just doing the 

stuff. 

 

AK: You weren't thinking ahead, planning a career. 

 

HS: No.  Not at all.  I wasn't planning a career.  When I started thinking about what do I do 

next, in hindsight, I probably would've done well taking a faculty job someplace.  But at 

the time, faculty salaries were lousy.  And after so many years in my life, I wanted to 

make a little more money, so I took an industrial job.   
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AK: Was this at Avco Everett Research Labs? 

 

HS: Yes.  That was interesting also.  I had three offers, one at Avco, one at Bell Labs, and one 

in Washington at a think tank called the Institute for Defense Analysis.  I took the one at 

Bell, and it became clear that my new wife wasn't going to be happy with living in the 

suburbs of New Jersey, and I went to Avco instead. 

 

AK: Which was located in? 

 

HS: Everett, Massachusetts, and we lived in suburban Boston at the time, which she was 

familiar with, of course. 

 

AK: So you didn't go to Bell and then go back?   

 

HS: No, I didn't go to Bell and go back.  I just reneged on Bell, which they were very 

understanding about. 

 

AK: Or you could've gone to Washington, to the Institute of Defense Analysis. 

 

HS: Yes.  I would've done well there, I think, but maybe that's a job for somebody with more 

experience.  I know people who have gone there right out of graduate school.  In fact, one 

of them then became an OSA Congressional Fellow, and I was the chair of the panel that 
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picked him, and now he's a very powerful guy on the Senate Armed Services Committee 

who oversees our budget, so I'm glad to have that friend.   

 

AK: Was Charles Townes at the IDA at the time? 

 

HS: No.  He had already left.  They were pointing out to me, of course, that he had been there. 

 

AK: So now you're at Avco Everett, and this would've been '67, and you've recently gotten 

married. 

 

HS: Right.   

 

AK: What kind of work did you do there? 

 

HS: They were working on gas dynamic CO2 lasers.  Somebody there, a guy called Mort 

Camac, had gone to an American Physical Society meeting, heard talks about CO2 lasers.  

Avco was, basically, a gas dynamics place.  Mort was a very smart guy who understood 

that they were doing it all wrong.  If you really wanted high power out of this thing, the 

way you did that was to take the CO2 molecules which had already lased and flow them 

fast out of there and bring in new ones to get energy from, and it was the flow rate that 

would determine how much power you could get.  So they were working on these things 

with shock tubes and combustors.  The work was classified, but it wasn't even the normal 
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secret classification.  It was a special classification.  You couldn't even talk to people 

with clearances.   

 

 And I liked the work, and I liked the people.  The people were really good.  The whole 

thing was the toy of Arthur Kantrowitz, at Avco Everett, who just was brilliant to work 

for, just great fun.  But this idea that I couldn't talk to anybody outside I really disliked.  

So I lasted there a year and a half. 

 

AK: So now we're into '69? 

 

HS: Maybe a year and a quarter, we're into '68.  What happened then was that I was at a 

meeting, and a guy, Martin Stickley, at what was then called the Air Force Cambridge 

Lab asked me how did I like working at Avco?  And I said what I just said, I said, "I like 

it just fine except I can't talk to anybody."  And the next day, he said to me, "Why don't 

you come work for me, 'cause you don't have to do any classified work."  So that was the 

joke.  I went to work for the Air Force so I could stop doing classified work. 

 

AK: Highly classified work. 

 

HS: Well, I didn’t do anything classified.  At the time, they wanted me to get a top secret 

clearance because you never knew where this was going to go.  I might be an advisor.  

Never in my career have I ever needed a top secret clearance except once in some fun 

project I wanted to do, and it didn't happen. 
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AK: So '68 was the start of your career with the Air Force. 

 

HS: That's right. 

 

AK: How long were you at the Cambridge Lab? 

 

HS: I was there until '78, except in '76 it stopped being the Cambridge Lab.  In '76, it had a 

massive reorganization that was a disaster, in my opinion.  Sixty percent of it became 

what was called the Air Force Geophysics Lab at that time.  Twenty percent, including 

my group, got attached to what was called the Rome Air Development Center, and 

20 percent went out the door.   

 

AK: Where were you located then? 

 

HS: We didn't change location.  We were a detachment of the Rome Air Development Center, 

but still at Hanscom Field, that's outside of Boston.  We passed over a point in 1971, the 

guy who had hired me, Martin Stickley, went off to DARPA, supposedly for two years, 

asked me if I would do his job in the meantime.  I said, "No."  Everybody else had said, 

"Hell no," so I was it.  I became an acting branch chief with something like twelve 

people.  To my surprise, I liked it, and we did well, I think.  Martin had brought in some 

good people; I'd brought in some good people, and we had a good-functioning branch.  It 
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took a lot of work to keep it that way because of bureaucracy, but we had some things 

going for us also.   

 

 We had MIT Lincoln Lab next door.  I was called a non-paid consultant at Lincoln Lab, 

which got me a badge, which got me access to their stockroom, which was super.  And I 

still had connections to Ali's group and other groups at MIT, which also helped.  I'd 

gained a reputation like a supply sergeant.  If somebody needed something in the group, I 

could probably get it.   

 

AK: At that point, you had twelve people working for you.  What was your title there?  Were 

you program manager? 

 

HS: Branch chief. 

 

AK: Branch chief, okay.   

 

AK: Now after this reorganization, I found myself with a bigger branch.  They gave me ten 

new people who weren't as capable, different missions and incredible new bureaucracy, 

and it got intolerable.  It got intolerable for me and most of the original twelve people I 

had who, little by little, were leaving. 

 

AK: So what happened then? 
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HS: Well, I decided to give this a rest, and I applied for various things, and got what they call 

a long-term full-time training.  I think it was in September of '76.  So I went to the Sloan 

School for a year as what they called a visiting fellow. 

 

AK: Sloan School of Management at MIT? 

 

HS: Yes, at MIT.  Had a great time, reading, writing, working very hard by some standard, 

reading and writing late into the night, but this was such great fun, and it was a relief not 

to have to have people reporting to me for a while, too.  I remember I used to drink beer 

with a lot of cohorts, argue about whether your big company or your hospital is more 

bureaucratic than my government. 

 

AK: Quite a change of topics for you. 

 

HS: Yes.  You know, some of the things I got the most interested in, like organizational 

behavior, I never would've had the patience for ten years earlier, but having been in an 

organization and having been a head of a group and trying to get things done, it all made 

much more sense.  I think, in fact, every case I had to write up in the organizational 

behavior courses I could somehow relate to my own experience, write it that way, and 

constantly got super grades. 

 

AK: So that was about a year? 
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HS: It was a year. 

 

AK: '76-77? 

 

HS: Six-seven, yeah, something like that, seven-eight maybe. 

 

AK: Did that end up with a credential or a degree? 

 

HS: No, no. 

 

AK: Sort of a sabbatical year? 

 

HS: Yes.  I didn't think I needed another credential, so I did what I thought was interesting 

instead of the requirements for a master’s degree. 

 

AK: And then where did you go? 

 

HS: Well, I tried RADC for another year, and beat my head against a wall trying to restructure 

things so it was workable.  It just wasn't going to happen. 

 

AK: RADC being the Rome Air Development Center? 
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HS: Yes.  It just wasn't going to happen.  That's when the Director of AFOSR offered me a 

job.  AFOSR was a good place at that time. 

 

AK: This is the Air Force Office of Scientific Research? 

 

HS: Scientific Research.  It's the place that I work now and have been for thirty years. 

 

AK: Right.  And this is located in? 

 

HS: It was, at the time, in Washington at Bolling Air Force Base.  Now it's in Arlington, 

Virginia. 

 

AK: So you made the move to D.C. 

 

HS: Right.  You know, I knew I was going to change jobs, and as long as I was going to 

change jobs – at that point I'd been in the Boston area for twenty-two years, and I 

certainly liked it, but it was time to try something else, I thought.  The other place I was 

considering was the then Rockwell Science Center in Thousand Oaks, California, and it 

was clear that my wife preferred D.C. because of the culture thing and such. 

 

AK: Did you have children with you at the time? 
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HS: Yes.  I had a fourth grader and a first grader and a relative newborn.  He's thirty-three 

now, a perennial graduate student at Berkeley. 

 

AK: So you moved down to D.C. to work with the AFOSR, and you've been there ever since. 

 

HS: I've been there ever since. 

 

AK: And you are still there. 

 

HS: I am still there. 

 

AK: This was the Basic Research in Lasers and Optics in the Physics and Electronics 

Directorate? 

 

HS: Yes, AFOSR does all of the Air Force's basic research.  The restructuring in '76, made it 

so AFOSR funds all of the basic research, both externally and within the Air Force itself.  

There's always some tension whether others in the Air Force should get the money or 

outsiders should get the money.  At the time, there was a separate physics division, which 

I joined as a program manager.  In fact, the offer I got was that I could, essentially, 

manage the physics division and not have to do the paperwork.  The guy who was 

nominally my boss – he was a colonel at the time.  And that worked as long as the guy 

who was the director and made me the offer was there.  Then I became just another 

program manager. 



Interview with Howard R. Schlossberg, October 14, 2009 23 
 
 
 

AK: How long did that take for that to happen? 

 

HS: Three years. 

 

AK: Three years.  So from the early 80s, about, you had been program manager. 

 

HS: Well, I'd always been a program manager, but I had a lot more responsibility than my 

title would indicate for about three years. 

 

AK: So what would be the correct way to put it, overseeing, supervising, overlooking basic 

research? 

 

HS: In physics.  Yes, I think that's fair.  I was doing my own programming, lasers and optics.  

That's what I've always done, lasers and applications of lasers, essentially.  At the same 

time, I had some responsibility for overseeing the integrity of the science of the rest of 

the physics. 

 

AK: Non-laser? 

 

HS: Yes, non-laser. 
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AK: Were you making funding decisions, or did you make recommendations about funding 

decisions?  Or did you get the programs after they'd been approved? 

 

HS: Well, in my own field, we sort of get budgets, and we're free to use our own judgment, 

pretty much, what's worth doing, within political constraints.  For others, I was only 

making recommendations, but people listened to me, so those recommendations carried a 

lot of weight. 

 

AK: Looking back on it now, how would you assess the Air Force's role in the development of 

the laser?  Is there any way to say what the major contribution was, or what the major 

fields of investigation were? 

 

HS: I think the DOD agencies can take a lot of credit for it.  The Office of Naval Research, 

the Army Research Office, us, DARPA, I think it was called ARPA at the time, and we 

all claim unique credit for ourselves.  Each of our organizations will tell you that we 

supported Townes, we invented the laser, we did all of the advancement, and all are right 

to some extent.  There was, at the time, an outgrowth of the electronics research during 

World War II.  For many years, there was something called the Joint Services Electronics 

Program where we and our Navy and Army equivalents, Naval research, Army research, 

put in money to fund a variety of schools to do this joint services program where it was 

left pretty much to the school to decide what, explicitly, to fund within it.   
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 So Columbia had a joint services program, and much of that funded Townes' work.  All 

three agencies were kicking money and one of them would be an administrator for each 

of the schools.  Harvard, MIT, Brooklyn Poly at the time, were such schools, and 

Stanford.  I don't think the Air Force administered Columbia. 

 

 There's an interesting story that I can tell you more about, but basically, there was a 

group of people who visited Columbia to see what was going on in the Joint Services 

program, a group of people from the services, and they thought this maser at the time 

before '54 that Townes was working on was some kluge that would make microwaves.  

So what?  We can already make microwaves, and they tried to kill it.  The director of the 

Columbia Joint Services Program and also of the Columbia Radiation Lab at the time was 

Rabi himself, and Rabi had taken out some klystrons as I heard, that were very nice.  The 

group loved those, and they asked Rabi how much is going towards these klystrons, and 

how much is going towards the kluge next door, and Rabi told them it was almost all 

going to the klystrons. 

 

 And the guy who told me this was Larry Kravitz.  He was a lieutenant at the time on this 

visit.  He was also the guy who was the director of AFOSR who hired me.  And later on, 

Rabi fessed up that he was lying through his teeth.  All the money was going to Townes.  

And I didn't necessarily believe Larry, so the next time I saw Townes, I asked him.  And 

Townes thought about it for a while, and Townes said, "As I remember, they weren't 

klystrons; they were magnetrons."  But that was the only part of the story he wanted to 

change.  [Laughter] 
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AK: So it's very difficult, then, to separate out from the joint service efforts what the Air 

Force's particular involvement with laser research was. 

 

HS: That's true.  And I think they all made important contributions, and they all can justifiably 

claim at least part of the credit.  Even before that, before there was a laser, DARPA put a 

lot of money into Gordon Gould, and that was administered through AFOSR.  I came 

across a letter, I wish I still had it, by some people within the Air Force, Air Force 

scientists, who talked about what nonsense this is.  You should not be doing this.  This is 

not only bad science, but it will discredit the Air Force, and violates the uncertainty 

principle, on and on.  They gave Gordon Gould the money.  I don't think anything much 

came of it, but there was a big, big pile of documents related to that contract.   

 

 The suits were still flying between Gould and Townes and others.  When I came to 

AFOSR, I was pronounced keeper of the documents.  When the lawyers would come, I 

would chaperone them to the documents and show them the documents.  That was fun 

too. 

 

AK: Went on forever, didn't it? 

 

HS: Yes, until the court ruled in 1987 that Gould, having priority, was the wrong way to 

attack it but that Townes patent was invalid, well, that's what they ruled, so that was the 

end of it. 
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AK: So this was while Gould would've been at TRG. 

 

HS: That's right, and TRG had the contract.   

 

AK: Who were some of the individuals that you were working with in the Air Force?  Were 

these commissioned officers?  Were they civilian physicists, engineers? 

 

HS: Mostly civilians, but some military scientists.  For the most part, not very different than 

the civilians except that they kept getting reassigned, but they had the same sort of 

education and the same sort of interests.  Some of them later established careers as 

civilians, having gotten initial training in the military.  Dick Powell comes to mind, for 

example, who was at the Air Force lab in the same group I was before I came, and did 

great things as a civilian. 

 

AK: You mentioned that a lot of this was not classified. 

 

HS: Well, there was the research aspects of it that wasn't.  At the same time, there was 

evolving the high energy weapon attempts, the initial attempts at the time, and all of that 

was classified.  So nothing I did was classified, and much of what I got involved with 

was unclassified, but I would go to the classified meetings every year on high-energy 

lasers, intended for weapons.  Much of what we did in the early 70s also was related to 

the weapons work.  We were measuring a lot of rates, a lot of cross sections, relevant to 
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high-power CO2 lasers or chemical lasers that were being worked on by other people in 

classified programs, trying to make them big and powerful. 

 

AK: What other sorts of things were you working on?  If it wasn't on the weaponry itself, it 

was on aspects that could be related to it.  Were there other kinds of projects involving 

lasers with the Air Force that you were working on? 

 

HS: We covered the gamut, and AFOSR covered the gamut. 

 

AK: Give me a sense of what that was, that gamut.  

 

HS: We were trying to do nonlinear optics and new materials.  We were trying to make 

parametric oscillators in new wavelengths.  There was a talk the other day Bob Byer gave 

about the Chromatics parametric oscillator coming out of his graduate work.  We bought 

the first Chromatics laser and tried to do some gas kinetics measurements with it.  Turned 

out it wasn't so easy to sue to do actual science.  We were the first ones, I think, that did 

it.  The two people who were working with me at the time, Phil Sackett and Audun 

Hordvik, I convinced them to write a paper.  I forgot the exact title, but it was something 

like how to live with your parametric oscillator and make it do something. 

 

AK: Were you able to present much of this work at meetings? 

 

HS: All of it.  Write papers, present. 
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AK: And was this work conducted at Bolling? 

 

HS: No, no.  Remember, I was at the Air Force Cambridge Labs.  Bolling AFOSR never did 

any research, only funded research. 

 

AK: So were you not doing research after you moved to D.C.? 

 

HS: Right.  Only funding. 

 

AK: But you were overseeing what was going on, or you knew what was going on. 

 

HS: Oh, yes, those things which I chose to fund.  In the beginning, I had almost complete 

freedom, anything I thought was interesting I could pretty much do to within the limits of 

the budget I had.  Yes, I did mostly because I thought it was interesting and might lead to 

something.  And the second reason I was keeping up with it, not to mention it was my 

responsibility, was that I was putting out the Air Force's money. 

   

AK: Did you have to do a lot of travel? 

 

HS: I did have to do a lot of travel, and I probably did more than I even had to do.  My wife 

used to accuse me of not spending enough time with my children.  She said, "Some day 

you're going to come home and I'm going to introduce you to your children, and tell you 



Interview with Howard R. Schlossberg, October 14, 2009 30 
 
 

they're in law school."  Incidentally, they all went off to college, one in Arizona, two in 

California, and at that point, often I travelled when I did see my children. 

 

AK: Well, now you joined the OSA, I believe, in '74, somewhere around there. 

 

HS: I don't remember the exact year.  I do remember John Howard was the chief scientist of 

the Air Force Cambridge lab at the time, and I do remember going to John and saying, 

"You know, I do all this optics, I should probably be a member of the OSA.  How do I 

join?"  And John said, "Here, I'll give you the form.  Give it back to me, fill it out."  And 

then he said something interesting.  He said, "And give me your resume, and I'll make 

you a Fellow."  Okay.  Didn't hear anything.  So much for John.  And then the next year, I 

got a letter.  "You're a Fellow."  I mean, I hope I deserved to be.  I hope from the resume, 

he wrote the right stuff and that I deserved to be, but it was a bit more informal at the 

time.  It's evolved. 

 

AK: Is it fair to say that you virtually joined as a Fellow? 

 

HS: No, because there was about a year and a half in between. 

 

AK: A nominal membership, and you're a Life Fellow now. 

 

HS: Yes. 
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AK: And I believe, are you also a Life Fellow of the IEEE? 

 

HS: Yeah.  I don't know what the rules are for these things.  The OSA, though, is very kind.  

Some of the more influential members were very kind, and Milton Chang in particular, 

put up money for this new thing they called the Leadership New Focus Award.  And so 

they gave me that.  That was very nice.  It was genuinely appreciated.  But the Life 

Fellow came with that, as did a very nice piece of glass art. 

 

AK: I do want to come back to that.  On the way of getting there, from 1988 till I think the 

present, you've been involved in the medical free electron laser program? 

 

HS: Right. 

 

AK: Is that with AFOSR? 

 

HS: Yes, it is.  It started with the inventor of the free electron laser, John Madey, convincing a 

bunch of physicians that this was the answer to all medicine.  You could tune it to any 

wavelength you wanted, any power you wanted.  John hit it off with a congressional 

staffer, a very powerful congressional staffer in the House Armed Services Committee 

called Tony Batista.  And Batista put it in the SDI budget at the time that there shall be 

this money in SDI.   
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 SDI handed it off to the Office of Naval Research to manage, and I got a call that the 

people in ONR who knew about free electron lasers were too busy, would I help manage 

it as the person who knew something about free electron lasers, and I agreed to that.  

 

 The guy who was the lead program manager in that was a guy called Mike Marron, and 

he's a biochemist, and we worked very well together, really enjoyed running around with 

Mike on this program.  We got something like $15 million.  Originally, we were 

supposed to make copies of some infrared free electron laser.  The SDI director at the 

time, General Abrahamson, said, "No, you shall not do this.  You shall open bid this."  

And we decided the original plan was crazy.  If there were any applications, you should 

have a lot of different kinds of free electron laser – more likely to find one.  And those 

are expensive, so we gave the initial grants to people who already had free electron 

lasers, at Stanford, Duke.  The only new one we funded was the Vanderbilt.  That's too 

long a story to talk about here.   

 

 And then we also had two institutions that knew a lot about laser medicine, but didn't 

have free electron lasers.  Maybe would, maybe wouldn't get one.  One was the Wellman 

Center for Photomedicine at Mass General Hospital, and the other one was the Beckman 

Center at Irvine.   

 

 John Parish ran the Wellman Center.  He's a very well-known dermatologist – he sent us 

a proposal for what it would take to get a free electron laser, and it was about $25 million.  
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For a long time, John didn't fess up that that was just because he didn't want one, and that 

was the way he was going to not have to get one.   

 

AK: Was that the case? 

 

HS: Oh, yes. 

 

AK: He just didn't want one. 

 

HS: Yes.  He realized earlier than most people that this was some white elephant, an albatross 

that was going to cause more problems than help research.  But the Congress was 

involved, so . . . . We also figured out that free electron lasers weren't going to do much 

for medicine at the time, but the Congress said medical free electron laser program, so the 

way we resolved that was to operate some free electron lasers and to have these two 

medical centers that did laser medicine.   

 

 If we came up with something useful for a free electron laser, so much the better.  But 

one of the problems was that the free electron laser programs were inherently physics 

instruments.  They're accelerators, they're lasers, they need physicists.  It was hard to get 

them and physicians to do things together.  It was hard to get the people who ran the laser 

to work with anybody who did research together.  Gradually, over many years, that 

changed, but it took a long time.  About ten years ago, Marron, for a variety of reasons, 

took a job at NIH where he is today. 
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AK: Who is this? 

 

HS: Mike Marron, the guy who was running the program, managing the program at ONR, 

left, took a job at NIH.  At that point, he recommended, and people agreed, that I should 

be the program manager for the program.  That's when it came to AFOSR. 

 

AK: I see.  From about 1998 or so. 

 

HS: Yes, about then. 

 

AK: You were speaking with Milton Chang in an interview for Photonics Spectra magazine 

back in May '08, and you said something there that I'd like to ask a bit of clarification on.  

You said, "Free electron lasers have done little, if anything, directly for medicine.  The 

proud outcome is the medicine under the program." 

 

HS: Yes, that's right. 

 

AK: Tell me what that meant.  What did you mean? 

 

HS: Well, first of all, free electron lasers are pulsed, and all of the lasers that had been used up 

to that point were continuous wave– CO2 lasers to do surgery, for example -- so there 

was the issue of what could you do with pulsed lasers.  Parish gives us credit for starting 
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the thinking about what could you do with pulsed lasers.  I don't think it's entirely true 

that we should get all the credit, but some.  What could you do with pulsed lasers?  Well, 

he and Rox Anderson invented this thing called selective photothermolysis, I think.  It's 

the thing that lets you use pulsed lasers to do hair removal, tattoo removal, port wine stain 

removal and other vascular lesion problems removal.  It's been valuable.   

 

 The other thing is that, as I alluded to before, we did fund these two centers, Wellman 

and Beckman, that made really brilliant contributions to medicine, particularly Wellman, 

with lasers under our program.  For example, there's photodynamic treatment for 

age-related macular degeneration that came out of this program.  Tayyaba Hasan is going 

to give an invited talk about PDT tomorrow.  Maybe she’ll talk about it, how it's due to 

her.  Tayyaba is one of our great accomplishments of the program.  She was a post doc 

when we started funding her, and now she's a superstar. 

 

AK: PDT being photodynamic therapy. 

 

HS: Yes.  Some years ago, maybe just about the time I became the program manager, just 

shortly before that, we were told, "After all, you guys do work for the Defense 

Department, and this is Defense Department money.  Maybe you ought to do something 

for defense, in particular, combat casualty care, maybe it's okay to do military operational 

medicine, and the third big issue for the Defense Department is infection, infectious 

disease."  So we have gotten into all of those.  And we, I don't think, have contributed 

much operational yet, but we're on the verge of making major contributions, I think.   
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 Some very simple stuff.  You have a wounded soldier in the Medivac, the helicopter 

comes, and the corpsman puts him on and he's got to get an I.V. needle in his vein.  He's 

wounded, his vein is collapsed, it's dark, the helicopter is shaking, and to top it off, 

somebody's shooting at him.  It's not so easy.  So a very simple notion of putting fiber in 

the I.V. needle and getting some reflectance, little bit of a chip computer or something 

like an iPod.  It can tell him visually or with sound when he's getting close to guide him 

in.  Very simple, very valuable.  We've shown it to the combat casualty care generals to 

great enthusiasm. 

 

AK: It must be a particularly satisfying kind of contribution. 

 

HS: Yes, it's a lot of satisfaction.  We have some infrared cameras now in hospitals in both 

Afghanistan and Iraq, thermal imaging cameras.  Simply by looking at temperature in a 

leg you can tell if there's something called compartment syndrome, which will squeeze 

off the blood supply.  And if you don't treat it, that leg will be gone.  Sometimes even the 

physicians, if they have time, will do prophylactic processes called a fasciectomy, but the 

last thing a wounded guy needs is another surgery.   

 

 It’s very simple technology, not invasive, not intrusive.  It just sits there looking at 

temperature; it sounds an alarm, will tell you if it's a problem there that you need to pay 

attention to that might cost the leg.  And, as I said, we funded some work at the 

University of North Carolina emergency room that worked beautifully, and so now 
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they've taken it into those hospitals to test it and real combat situations.  Yes.  

Tremendously gratifying.  

 

AK: Now in 1998, you did receive an award from the OSA.  It was the first one, I believe, that 

they had ever awarded. 

 

HS: Yes.  Milton was kind enough to put up the money for me to get. 

 

AK: I'm going to have to ask you to suspend all modesty here because I need the information.  

It's a Leadership Award, New Focus prize for contributions to society outside your 

technical field, or for actions, policies and support that have made significant impact on 

the field of optics.  What I'd like you to do is, again, suspending all modesty, tell me why 

they gave you this award.  What did you do?  What's your understanding of that?  What 

had you done?   

 

HS: It's a good question.  In the AFOSR job, and even before at the Cambridge Labs, we did 

our own research, and I think we contributed to a lot of things, but that wasn’t it.  The 

wonderful thing about this job and the thing that kept me in it for thirty years, despite 

some of the frustrating bureaucracy, is that you do have the wherewithal to help some 

incredibly talented people doing incredibly interesting things.  You get to use your own 

judgment about what those might be.   
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 I'll give you an interesting example.  Jim Fujimoto came to me soon after he got his Ph.D. 

at MIT, and he worked for Erich Ippen, and I know Erich very well, Erich is super.  MIT 

had decided to keep Jim on, so he was obviously a very talented guy, and he wanted to do 

contouring with short pulses, radar kind of things, time how fast the pulse goes back and 

forth, and do it to get contours very accurately.  I'm thinking I don't know if this is worth 

a darn, but here is a very bright young man.  See how far he can take it.   

 

 Along the way, very soon, he decides that ranging isn't the way to do this.  White light 

interferometry is the way to do it.  He has a very bright student who says, "Let's add 

scanning to the white light interferometry and call the whole thing optical coherence 

tomography, and it's taken off from there, you know.  I mean, if you have an 

ophthalmologist who doesn’t have access to an OCT image, you should go to a different 

ophthalmologist.  Now it's taking off in cardiac, it's going to take off in esophagus.  We 

spend a lot of our medical money because, sort of like esophagus, just determining 

airway injury is very important, and we're looking at OCT for medics’ determining on the 

airway injury early before it causes serious problems. 

 

AK: So as an example, related to this award that you got, it points to the judgment that is made 

about a researcher and a project and where it might go, and you're kind of taking a 

calculated risk on something. 

 

HS: Yes, and as often, on somebody.  Maybe you don't know where it's going to go, but you 

have to make up something sometimes because your management wants you to.  I'll give 
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you another example, one I love.  I used to go to Bell Labs every year.  Jack Tomlinson 

was my classmate who would often set it up.  I'd spend the day.  They weren't looking for 

grant money.  They were using Bell money.  So I could use them as sort of a standard – 

how did their research compare to what I was funding.    I first met Steve Chu there, who 

was doing trapped atoms.   

 

 When he went to Stanford, I thought it was a no-brainer.  I've got to help him get money 

because I met him at Bell.  He's obviously talented.  I got all kinds of flack from the 

managers.  "What good are these cold atoms for the Air Force?  What's it going to do for 

the Air Force?"  And you wave your hands and you talk about clocks.  You get a little 

sympathy, but not much.  Then he won his Nobel Prize, and people stopped asking.  

Nobody ever asked anymore. 

 

AK: The ultimate justification.  Although the other one has got an incredible amount of 

justification, too, in terms of the medical usefulness.  

 

HS: Absolutely.  Another Example.  I met, as graduate students, Margaret Murnane and 

Henry Kapteyn.  They married after graduate school, and they're giants in the ultrashort 

pulse high field intensity effects.  But you know, it's interesting.  Even in graduate school, 

I think, you can make judgments about who were the best people, who was likely to go 

forward.  They certainly have.  But even after they finished graduate school, I've got to 

help these young people get started, and did. 
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AK: On the AFOSR web site, there are some comments about you in your biography section. 

 

HS: The AFOSR gave me something they call an AFOSR Senior Fellow, which when they 

consolidated everything into an Air Force research lab, AFRL Senior Fellow, but the 

stuff you're reading on the bio, on the web site was written by our PR lady at the time.  

Maybe some of it's right. 

 

AK: Well, the prose reminded me of the language that is used when Air Force citations are 

awarded. 

 

HS: She may have picked it up from there.  I don't know. 

 

AK: But there was a phrase in there about you that I wanted to ask you about.  It said that “he 

is known for his subtle mentoring approach.” 

 

HS: That was Jane.  [Laughter]  She wrote that.  I don’t know what she meant.  What I think I 

do better than a lot of people in positions like mine is I work very hard to get the 

bureaucracy away from them.  It seems to me self-evident, but it's apparently not, that if 

you give people a lot of money to do research, you should get out of their way and let 

them do research.  Or more than get out of their way, I mean facilitate it any way you 

can. 

 

AK: Well, evidently, you've gotten yourself a reputation for being very good at that. 
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HS: I've got some reputation for being good at that.  And, you know, I'm very happy for that if 

I do it well because I think it's important.  Back up a little bit.  When I was running the 

group, the supply sergeant aspect, you get things done.  And a lot of that comes from my 

graduate training.  I mean, that's what we got from Ali and Charlie, you get things done. 

 

AK: Well, the first thing I thought of, actually, when I saw that comment, because you don't 

often see that, is that's the kind of thing that people say about Charles Townes. 

 

HS: It's probably right, probably right.   

 

AK: There's only a couple more things I want to ask you about. 

 

HS: Go ahead.  Sure. 

 

AK: In terms of your OSA work, you've been involved in the public policy committee; in fact, 

you chaired it for a couple of years and have been a member for longer than that.  Tell 

me, what's your interest in the public policy committee for OSA?  Do you have a sense of 

why that's needed?  Obviously, you do.  What is your sense of why that's needed? 

 

HS: OSA is part of a community of scientists, and public policy affects them.  When I was the 

chair, what I wanted that committee to do most was help people who would otherwise be 

reticent to understand, that they're fully capable of influencing policy, that they are fully 
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capable of going to the Congress and talking to people, staffers generally, but even 

Congress people, to make a difference, explaining things, helping with things.  Even they 

have an obligation, I think, when science is being thrown around in absurd ways, to help 

make the science solid.  There are policy decisions, but they shouldn't be based on absurd 

notions of science.  The son I told you about, my son, he had an enormous interest in 

politics at one time since he was twelve years old.  I used to drive him to man phone 

banks for Jim Moran, congressman. 

 

AK: Jim Moran from Virginia. 

 

HS: And then he was running some stuff in Virginia for Clinton.  He got invited to one of the 

main balls, he was allowed to take a friend and he invited me.  Then he said, "By the 

way, Dad, there's this young lady.  Do you mind if I disinvite you?"  And I said, "No, I 

don’t mind.  I understand."  [Laughter]  He ran ground campaigns first for Mary Sue 

Terry, who should've beaten George Allen for governor.  He wrote some wonderful stuff 

about how her campaign just blew it, interspersing his own experience with more global 

experience.   

 

 He was, also most important, his last year in high school he was an intern for our 

congresswoman at the time, Leslie Byrne, and we would have some interesting dinner 

conversation.  I would ask him how does something work, and he would start – "Oh, my 

naïve father."  Through him, I got interested.  But also, as I went back, I think as a 

society, you need to have some interest.  And then I joined the committee.  Dick Powell 
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was the chair, and he invited me onto the committee.  Why not?  It was clear that there 

was this committee that people thought was interesting, but what should it do?  And when 

I became the next chair, became the chair by the way in the classic way, when they took a 

vote, who should be the chair, I was out of the room.   

 

 So what should we do?  And we hired a very good staffer at the time whom we lost, for 

reasons I don't understand,  Matt Puglisia.  I can't remember Matt's last name.  But Matt 

pushed me into working harder than I would've otherwise, just with his own enthusiasm.  

And we were evolving some rules, and when he left, they sort of went back to ground 

zero.  I think they have a very good staff now, and they do some very good things.  The 

congressional luncheons they hold, for example, are very good.  It's hard to measure 

whether you're making a difference, but I think they are. 

 

 Let me tell you one other story in terms of history.  I alluded to my graduate classmate, 

Lon Hocker.  I don’t know what's come of him.  But after CO2 lasers, Patel, we were 

building them in a lab.  Ali came down and said, "Let's Q-switch the CO2 laser."  We 

said, "You can't Q-switch a gas laser."  But he was smart, and he realized that it had 

properties that you could, so they Q-switched it.  

 

 Lon, for reasons of his own, decided to put a window on the side of his Q-switched laser 

and put a detector there that could detect the upper state fluorescence at 4.3µm.  So on a 

Q-switch, you could see the upper state move while the laser was switching.  We gawked 

at it and it was fun.  Ali came down and he jumped on it, and they did all kinds of 
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experiments, and they published the first papers.  This was the first laser-induced 

fluorescence, and you know how important that's become. 

 

 So that was Lon just doing his thing, and it led to that.  As an aside, I was the world's 

worst glass blower, and I had piled up this collection of pharmaceutical pipe to make 

lasers, and it wasn’t very good except for quick and dirty things.  You know how Ali was, 

"Come on, get rid of that stuff."  But after they started doing these experiments, they 

needed to put together stuff quickly– he said, "That stuff you have, does it work?"  

"Yeah, I think so."  "Can we borrow some?"  "Sure, sure.  Help yourself." 

 

 That was number one Lon story.  Number two Lon story was that Ali had him on a 

project looking at what was then called a cyanide laser.  Very longwave – 337 microns.  

And he was supposed to be doing spectroscopy.  But Lon got in his head that he wanted 

to measure the frequency of this thing.  And NASA had just gotten a lot of money to set 

up a center next door, and they had people with more instruments than brains, and 

particularly they had some very high class millimeter wave instrumentation, and Lon 

invited them into the lab and working on measuring the frequency of this thing.  And Ali 

ignored, absolutely ignored them. 

 

AK: Ignored NASA? 

 

HS: Ignored Lon, ignored the whole thing in the corner of his lab.  This wasn't what he was 

supposed to be doing.  Until they actually measured it.  And then Ali got all excited.  He 
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threw out the NASA people, but kept their instruments, and this started him on an 

incredible trend to measure the frequencies of shorter and shorter wavelength lasers until 

he got to 3.9 micron lasers, measured the frequency of that.  Then Frits Zernike came and 

brought half of Perkin-Elmers’ stockroom with this incredible Michelson’s interferometer 

so they could measure the wavelength very accurately, at the same time they had 

measured the frequency, and this led to the speed of light measurement to about a part in 

108 prior to that it had been about a part in 105. 

 

 This led other people, Ken Evenson for example, to do similar things more accurately, 

and it led to the end of the wavelength standard a defined speed of light.  And this was 

all, again, because of Hocker's obstinance [laughter].  Now, of course, it's all obsolete.  

Now they will use combs. 

 

AK: But it's also a story about faith in following your research instincts, or your person 

instincts.  Dr. Schlossberg, thank you so much. 

 

HS: You're welcome. 

 

AK: I appreciate you taking some time, particularly towards the end of the afternoon here.  It's 

been fabulous talking with you. 

 

HS: Thank you.  It's fun. 
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