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LS: This is an oral history interview being conducted between Dr. Ali Javan and Lee Sullivan 

on September 4th, 2008.  Dr. Javan, thank you very much for making the time to come sit 

down and talk with us today.  I wanted to start out by asking you about your education, 

where you got your degree and what your research interests were at that stage of your 

life. 

 

AJ: Yes.  I'll be very happy to go, just very, very, very briefly.  My primary research from the 

very beginning, is in what made an impact in all of this in lasers and in what preceded it.  

On that count, maybe I can respond to your question.  But, yes, I got my doctorate degree 

in 1954 at Columbia University in the Pupin Building, Columbia University in New York 

City.  And I got, at the time, my doctorate degree with Charlie Townes.  Charlie Townes 

was at Columbia at the time.  And I did my thesis on some microwave and spectroscopy 

molecules, and so on and so forth.  But speaking of history and the human events, you 

know, that was really a very exciting period actually.  It was right after World War II 

when the whole science moved into different directions, really.   

 

 But an important event took place.  I remember I used to do my microwave spectroscopy 

thesis in the ninth or tenth floor of Pupin Building, and on the eleventh floor 
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 of Pupin Building, a history-making event took place, and that was  Charlie Townes 

having his maser then microwave application just a floor up on the top of me.  And two 

really gifted students, Gordon and Zeiger, they haven't gotten as much credit for it, but 

they did just incredibly well.  And I got my degree '54.  Quite frankly, I could spend the 

whole hour talking about what happened right after.  But at the time, after I got my 

degree, Charlie offered me to stay as a post doc at Columbia University.  And he himself, 

it turned out, had to take a sabbatical leave and go to Paris in [indiscernible], that is 

where he went, where Kessler and optical pumping was being done; pompage optique is 

really a French invention at the time.  

 

 And let me tell you, if you want to know of human interest, I remember he sold me his 

car for $65 that belonged to Art Schawlow, whom you would recognize.  It was $65, and 

I couldn't even drive at the time.  With a beautiful colleague and a friend, we drove into 

the dock basin and said goodbye to him, and while driving home, the tire blew up and 

then when I wrote him his letter, he sent $65 back—the human interest.   

 

But still, going back.  It turns out that that time, that September, there was a frequency 

symposium conference taking place at Atlantic City.  And I was in Atlantic City.  

Suddenly, it occurred to me, my God, I had another way of doing masers rather than the 

three-level maser.  And that was before, actually, Nico Bloembergen, whom I'm sure part 

of it – Nico is a dear friend of mine for life, for life. Before even he had the idea, I had 

the idea.  He knows that.  And then while I was there, I discovered there was something 

else, my God.  For lasers, you need to invert population, to have an atomic species, 
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higher energy level, more of it in the higher energy level than the lower level.  Then I 

discovered right there and then that, Jesus, I could get gain in amplification without 

inversion, you see. 

 

 Now it's sixty years later, what is known LWI, laser without inversion.  I had discovered 

it right then, and I wrote him a letter, and he had the letter.  He kept it, it came back.  But 

then it turned out that, yes, Nico published his without recognizing this new feature, and 

that became published in 1957, very well known, you see.  So I've been in it.  I'm just 

telling you that it is not something that just happened.  And at the time, we had very close 

relation with Bell Laboratories.  Bell Laboratories, they know me.  Art Schawlow used to 

be at Bell Laboratory, at the time.  They knew me.  And then it turns out that I was there 

for four years.  I'm just telling you my reason, so on and so forth and all.  And then at that 

time, yes, there was the optical pumping lasers to move it into optics instead of 

microwave.  That idea was just floating around, you see.  Yes.  Charlie and Art 

Schawlow just had learned – Charlie Townes told me, but I learned from Art Schawlow a 

paper on optical pumping.  It was instantly clear to me a different way of making lasers.   

 

 By the way, at that time, the word laser was not coined as yet, but I shall refer to it as 

laser.  We would refer to it somehow as optical masers, you know, maser version, but I 

will refer to it as laser.  Then suddenly, a new way occurred to me in making lasers.  

How?  So that brings me back to the story of what took place in lasers at the time.  Yeah, 

that's right.  Because Bell Lab, whom I knew very well, they knew my work by the way 

from these three-level masers and so forth.  Nico Bloembergen knows what I'm telling 
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you very well.  There was certain drama involved, but Bell Laboratory knew my work.  

They approached me to join in the research staff at Murray Hill, New Jersey.  The one 

and only of the kind that existed at the time where you did not have to struggle through 

Uncle Sam to get money for your research.  There were money galore, and it was 

supporting you, most distinguished physicists were in the directors.  They approached me 

to join them.  And it was then that, even within weeks—that was, by the way, I developed 

the theory of this new kind of light source with this incredible properties, and I can tell 

you a few words about it, just a few words.  You will see why it was so special, my 

approach to lasers at the time, right?  At the time.  It is really relevant to point that out, 

but I will give you an account of it.   

 

 It was then that, when I got – yes, the idea was in June of 1958—yes, it was four years 

later, it was already post-doctoral, four years, at Columbia University.  And in June, I was 

still in my twenties, when I got a zero in September, in the Fall of 1958 when I joined 

Bell Laboratory.  Within a week or two, this wonderful management within Bell, 

knowing my approach, and I can tell you why it was so special.  Yes, Ali, let's go ahead 

and do it.  And I immediately initiated the team, and I knew how to do it.  I needed the 

team in order to get it done, because a lot had to be done.  By that time, I had developed 

the entire formulation of it, predicting what can become possible.   

 

 I think it's a good idea for me to tell you why I got so excited about it, why Bell 

Laboratory got excited about my approach, rather than the optical pumping that Charlie 

Townes had already initiated a project at Columbia University.  I'm talking about 1958.  
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Charlie Townes had initiated an optical pumping, and I had told him there was some 

problem, you couldn't get enough gain and all, but let’s leave it at that.  My excitement 

was this.  In my approach, it is exacting the light from a gaseous discharge at a pure and 

monochromatic frequency, collimated and continuous wave.   

 

 But what is so special about gas discharge?  Gas discharge is basically simple.  One has a 

tube.  Mine, I had chosen quartz for some good reason, but even glass too, with two 

electrodes, one cathode and one anode.  And you connect it to a voltage and you send a 

current through it.  If you have a gas in that tube, if you pull the pressure down to 

milliliter [indiscernible], suddenly, it grows, becomes full of color.  Okay?  And I must 

also tell you that this gas discharge, light source, had been discovered in that – had been 

known, discovered, years.  I know the background of it, but never mind that.  In 1900, 

1980, 1999, if you have a glass tube and cathode – the Brooklyn Bridge, there were one 

hundred of beautiful blue color of arc lamp in 19 – I happen to know that for some 

reason, 1995.  Nobody knew what was going on in it.  Then it was, it turned out that at 

that time, these same two electrodes, then at that time, by the way, in 1995, I think it 

would be, as a historian, interesting to know, the Hertz – Heinrich Hertz – the same that 

we honor him with megahertz and gigahertz and terahertz, he came out insisting that this 

was light emitted by the cathode, never mind the gas.  Yeah, you pull the gas down, the 

light emitted by the cathode to the anode.  And the word cathode ray that we now use, 

this television you buy from—what is it?—for $100 from Best Buy, it is the cathode ray 

is the word that Heinrich Hertz insisted.  Then someone else discovered that, my God, 
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that was electrical current that was exciting the molecules, and discovered electrical 

current consisted of electrons.  Electrons were discovered in a gas discharge in 1995. 

 

LS: You're saying 1995.  Do you mean eighteen? 

 

AJ: 1895.  Thank you very much. 

 

LS: Sure. 

 

AJ: By James – Jones.  And he even measured the ratio of the charge of electron to mass of  

electron.  But God sake, with a factor of two or three, and turned out that he was right.  

Electrons were discovered.  And then what happens now?  Five years later, was Niels 

Bohr.  I'm telling you the history.  Heisenberg – we just saw The Copenhagen Story.  The 

Copenhagen group discovered the – in a gas discharge, light source, that turned out at 

that time very common.  You could make a very small one.  The entire discovery of 

quantum mechanics was done having a gas discharge in hydrogen atom.  The spectrum of 

it.  The entire discovery of it was done in a gas discharge light source, that used to be 

smaller light source.  At that time, the small light source turned out to be just as 

important, make the news, as our laser did the time that it came to be in 1960.  

Everything we know about atomic species, how light, they emit light from hydrogen 

atom, and then from helium, from helium, and then all the periodic table, it was 

discovered in a gas discharge.  And for me suddenly to have an idea that I can now 
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extract that light, that pure and monochromatic color.  Pure in frequency, pure in color, to 

the limits that laws of nature would permit.   

 

 This got me excited about it, it's got Bell Laboratory excited.  And let me also point out 

to you at the time as a historian you would be interested to know, the only, and the only, 

and the only predictable use of a laser was using it in telecommunications.  Okay, and 

that makes the beginning of my story.  That was the only, in telecommunication – let me 

take glass of – 

 

LS: You  mentioned before we started that 1960 was a very special year. 

 

AJ: Yes, yes, yes.  So that's 1958.  I really would have liked to, I'm very happy to – I just 

responded to question that you asked.  You would have never heard that part of my story.  

That would have been missed in this interview, this whole excitement of it, of gas, the 

short light source, the – little one that you could buy it at the time, they were common.  

And then what happened, the gas, the short light source, this is – I'm talking about 1920s 

and thirties and forties, right?  Before World War Two.  Then the discovery of a gas 

discharge light source in neon lamps, in light bulbs, in everything.  I remember it as a –

 somebody was there already selling the – what is it, the fluorescent light.  Those are all 

gas discharged, right?  And it turned out – I think it's also relevant.  And it turned out that 

at the time, the research end of – here is new light source from atoms and all, how does it 

work?  That the most exciting research was taking place at the Bell Telephone 
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Laboratories.  Right?  One of the foremost groups in the country conducting research on 

gas discharges was there.   

 

 But then the nice story as a historian, I don't think you know this – it turned out that 

summer of 1958, when I had joined Bell Laboratories, that Bell Laboratory, truly and 

correctly, had decided that every physics of gas discharges that was to be known had 

been discovered by then since quantum mechanics, and everything grew dark.  There 

were no more good physics.  They had dismantled their gas discharge department.  

Eugene Gordon, I think you have interviewed him, right? 

 

LS: I haven’t talked to him, but I – 

 

AJ: Oh, ask him.  He will tell you.  They had moved him to work on – everybody was 

working on impurity state in semi-conductors at Bell Lab, to work on a [indiscernible].  

Oh, God, he passed away.  And I remember the most distinguished people, and there 

were a few others who left Bell Laboratory.  Now I enter 1958, Fall of 1958, under the 

circumstance that they had dismantled research on gas discharges, and here I start the 

most intense research of gas discharges, and the Bell Laboratory, knowing the excitement 

of the physics that I told you, that there's a new light source with a collimated light 

possibility again, quote, unquote, in telecommunication, Bell Telephone Laboratory.  

They were doing anything for me to do what can be done.  So it is two years later, it's in 

1960, okay?  It's in 1960.  Could we stop? 
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LS: Okay. 

[Off record.] 

 

LS: Okay, here we go.  I'm on again.   

 

AJ: Yeah, okay. 

 

LS: 1960. 

 

AJ: Thank you, I would have wanted to start with 1960 because 1960 is really the beginning 

of the beginning.  And now, incidentally, maybe I can interject here, that laser that I'm 

talking about is the well-known helium neon gas leaser.  It's a gas discharge in a mixture 

of helium.  Helium is the – you know, hydrogen atom has only one electron.  It has that 

signature of all the quantum mechanics of one electron atom.  Helium has two electrons.  

It's the simplest of all of the multi-electron atoms across the periodic table, and there's 

something very special about it.  The idea of the gas discharge, the moment it occurred to 

me, it was a helium metastable.   

 

 Helium, in its ground state, is neutral.  But once you run that electrical current to it, you 

excite all these excited states.  There is one of them that is metastable.  It lives a long 

time before it decays, but that one happens to be highly-reactive in its metastable state.  It 

was that using it for energy storage, from the day zero in the gas discharge was in helium, 

and then why neon – I leave that.  You'll read it in my book that I'm writing now, okay?   



Interview with Ali Javan, September 4, 2008 10 
 
 
 

 So we're talking about the helium neon laser, and incidentally, it turned out that helium 

neon laser, the day 1960, was just two weeks ago, was taken from MIT, what used to be 

my MIT.  This is what they used to talk about, seeing the helium neon laser in my office 

in a beautiful display case.  That beautiful display case, it was taken to Smithsonian 

Institution just about two weeks ago, and it is in the national American Museum of 

History at the Smithsonian, at SI.  It is there now, and I just passed the papers donating it 

as a gift just last week.  It is there for times to come.  So that is the laser that I'm talking 

about, the very first of the kind.  And it was the year 1960, okay?  

 

 So now we are talking about the year 1960, just imagine.  And by the way, let me 

mention in passing, I will tell you in the context of what I'm talking about why 1960 is so 

special.  Incidentally, the fiftieth anniversary of it is going to be in the year 2010.  And 

there shall be an occasion, and I'm hoping that it will be in Washington right next to 

Smithsonian.  I have the tenth anniversary of it, but there shall be the fiftieth anniversary 

of it coming, the day zero, and why it's so special, Ted Maiman's ruby laser was also in 

1960.  But let me tell you that in the context of what the story that I will tell you right 

now, in what happened in December 12, 1960, it had snowed so heavily for days, and 

days, and days.  Two years of intensive, relentless work going on.  Yes, there were 

people who were doubting whether it would work, and you will hear about it very 

shortly, I'll be quick about it so that you will see what I'm talking about.  That day 

already, the laser had been degassed to drive off all the impurity from its quartz tubing.  

This is before introducing the gas mixture in it, to drive off every trace of impurity, had 
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been degassed for five days and five nights at 600 degrees centigrade, and dry vacuum, to 

drive off all the traces of impurities.  So, you see, this didn’t just happen. 

 

 And I know that morning when I was walking to my lab, it had been cooled off 

overnight, the day before and overnight, it was room temperature that morning.  When I 

was walking, something like ten or eleven in the morning to my lab, that was the day that 

I would share with my team the moment of driving it into a self-sustained oscillation.  I 

was sure it was going to be that day.  Why?  Read it in my book of what had been going 

on.  And there were doubts – now remember, it's two years later, from the moment of that 

high anticipation of lasers for telecommunications, keep that in mind, and the laboratory 

had been closed at 4:30 to send people home because of this heavy snow storm going on.  

And I had with me three of my team.  Ed Balloch and – no, two, two of my three, Ed 

Balloch and Donald Harriet.  Harriet was on the optics part.  He did not know much of 

the quantum mechanics of going on, but he did well in overseeing the final design, 

draftsman, drawing it and constructing, overseeing the construction of it, he was there. 

 

 I'll leave aside what took place.  There was something that I had introduced the concept 

of using the afterglow, shutting off the laser very quickly in a microsecond of time and 

waiting for a millisecond and all, then switching it on, knowing that in the afterglow, the 

gain in amplification will be a factor for a little over seven higher than during the glow.  

Let me mention it in words, but you see what I mean, anticipating that the first that is 

driven into self-sustained, it would be pulsed.  But no one would be interested in pulsed 

laser.  Okay.  That's to be continuous, the beam there.  So I'll leave you.  It is now, 4:30 is 
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approaching, and Don Harriet had to go and catch his carpool, not to miss it.  Most 

everybody had left in the laboratory.  Ed Balloch, beautiful Ed Balloch, he's there by the 

way.  I would love him to listen to this part of the story, he was with me.  And I knew it, I 

was making certain adjustment, Ed Balloch and all had done certain alleged adjustment, 

and I switched on certain thing.  Then suddenly, I hear, hear in the back of me Donald 

Harriet say, "What is that?"   

 

 You see, the important thing is for the laser light to be continuous all the time there, not 

pulse.  The only way you can tell it these days, you display it on a computer monitor.  If 

it is pulse, it's pulsed.  But a CW, it is there.  So it is important to look at it electronically 

to make sure that what it is.  So by that time, the laser light to be already detected, you 

know, in the electronics and all displayed on the oscilloscope, blue scattered light.  That 

is what was there.  Then I hear in the back Donald Harriet saying, "What is that?"  "That's 

pulses, pulses and pulses and pulses and pulses right in the afterglow as predicted 

originally by moi, me."  And shown that this should be there.  Then I looked, and I 

reached to optimize certain thing on the laser, yes the afterglow signal reduced, then 

during the glow suddenly showed up.  Let me just let it be as I say it, whatever it means. 

 

 By this time, it was probably a minute or two, Ed Balloch was at the end of the lab.  I 

said, "Ed, switch it to CW."  He jumped over this electronic and reached the switch, 

electronic switch to CW.  There was this CW light beam for the very first time.  Donald 

Harriet had to leave, but let me tell you that now.  What happened – actually, when I see 

it there, I quickly go.  Here is the light coming out.  The first thing that I did, I have my 
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hand in front of it, oh my God, for the very first time, the light purest in color to the limits 

that laws of nature would permit.  I had in my hand for the first time, I look at my watch, 

it was 4:20 p.m.; the date, 12 December; the year, 1960.  Donald had to leave not to miss 

his carpool, but Ed Balloch, mesmerized next to me.  But now what I tell you, I see it 

really in my mind's eye frame by frame.   

 

 Still, I would come to the point because we're moving along because there is a next part 

of the story.  The entrance door to my laboratory would open up into a very long corridor, 

very long, from east to west along the whole building at Bell Laboratory.  My laboratory 

was in building two.  I had much to do, as if I knew what was going on.  But I will tell 

you what happened here that is historical, and you would want to know it as a person that 

you are, I told Ed, "I've got to call, tell Sid, he must be still here," I'll tell you who is Sid.  

I walked out of the lab, and here is this beautiful laser, the color of the gas discharge is a 

beautiful pink color, and the signal, right in the oscilloscope, I didn't need to explain to 

anybody.  It spoke for itself.  This was the very first time, the very first time and 

electrical energy and electrical current converted into pure and monochromatic in a gas 

discharge of the quantum mechanics of the fifty years earlier, right?  This is why it was 

history.  So now you would want to know this. 

 

 I walk out of the lab, walked around the corner.  There was the stairway to the second 

floor of the Bell Lab.  My lab was in the first floor of building two, room 2102 of Bell 

Laboratories.  It's still there, by the way.  Huge, huge laboratory.  I opened the door, 

nobody in the hallways.  People had left.  Don had already left.  Told Ed Balloch, "I've 
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got to tell Sid."  I go and walk up to the second floor, right around the corner was Sid’s 

office.  I tell you who was Sid.  Sid Melman was the foremost director of research in 

charge of the research at Bell Telephone Laboratory.  I owe it to him so much of his 

relentless support of this work from the day zero.  Sidney Melman. 

 

 I walked to his office, his secretary was there.  I said, "Is Sid here?"  The secretary said, 

"No."  I said, "Where is he?"  She said that, "There is a board meeting going on."  Mark 

my word.  "Sid is at the board meeting with Bill Baker.  Bill Baker is chairing it."  Now 

we knew who he was.  Let me interject in between, incidentally.  I think you would know 

who Bill Baker is because he is very much here.  I hope he would listen to this.  Now at 

Bell Laboratory, and I want to interject, at day zero, when any of us joined in Bell 

Laboratory, we were told that no one at Bell Laboratories shall be addressed by his title, 

doctor, professor or whatever, but his name.  And that happens to be a tradition initiated 

by Alexander Graham Bell when he founded the Bell Telephone Laboratories, whenever 

it was.  So you would hear everybody's first name. 

 

 Bill Baker, he told me, Bill Baker.  Bill Baker was the president of this multi-billion 

dollar of Bell Telephone Laboratories.  And there was a board meeting taking place at his 

office.  And his office, and his board room, we knew that – we never went there.  That 

was all the way at the other end of this very long corridor.  I asked the secretary, "Give 

me a sheet of paper."  He gave me a sheet of paper, and I wrote on it with my dark pen in 

the middle of it, "It is oscillating," and then said, "And is oscillating CW."  I said, "Give 
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this, give it to Sid right now."  He looked at it as if he – she knew what was going on at 

that board meeting, that I had no idea.  But I'll tell you, this is relevant to your history. 

 

 We walked out of his office.  He said, "I'll be glad to.  I'll do it right away."  He started 

walking down the hallway, the other end, and I went right around the corner to Al 

Clarkston, another one of the directors of research at Bell Laboratories. 

 

LS: Can we pause for just a moment.  I – 

[Off record.] 

 

AJ: Yeah, this part of the story – 

 

LS: I want to get it. 

 

AJ: That's right.  That is, we're getting to the point. 

 

LS: So the secretary walked off with the piece of paper. 

 

AJ: Oh, beautiful.  Secretary walked out the other side.  I went around the corner to Al 

Clarkston's office, whom I also owed.  He was the one who knew every atoms of helium 

what did – and every atom of neon, just as much as I did.  Others knew it, but the details 

of it was Al Clarkston.  I went – asked the secretary, "Where is Al?  Is Al here?"  Said, 

"No, no.  He's at the same board meeting."  I said, "Fine," and I walked around.  By now, 



Interview with Ali Javan, September 4, 2008 16 
 
 

things are moving fast.  Maybe it is hardly twenty or thirty minutes from 4:20 p.m., just 

mind you that.  So I go down, first to my own office before going to the lab.  I went to 

make a quick telephone call to someone who's very dear to me in New York City.  I used 

to live in New York City in a beautiful courtyard in Greenwich Village, 4 Grove Court.  

It's still there.  You open the iron gate, there are these beautiful ivies and all.  I had a 

beautiful little lower floor in one of the houses there.  I used to commute back and forth.  

I'm a city person, you know.  The Three Penny Opera was playing right around the 

corner, it was there for years.  It was just, I used to commute back and forth. 

 

 In New York City, I had this very dear friend, Eric P.  Let me just leave at that.  I'll be 

glad to tell you who it was.  He was very close to me, and he knew what I was doing.  I 

had told him in October, "Eric, I will have this thing oscillating before Christmas."  I had 

told him that.  So I come down the stairways, I go into my own office and picked up the 

phone, even before going to the lab seeing it.  I dial him.  I knew that he would be in his 

office, he would leave at five, so I knew that it wasn't yet five.  I tell you this now, okay?  

So I called him.  I said, "Eric, it is oscillating.  And it's oscillating CW!"  He got so 

excited.  "Congratulations, congratulations.  What magic – man, congratulation, Ali."  I 

said, "I'll see you," as I hang up.  It was then occurred to me, "My God, something has 

happened.  Heavens, what is happening?"  It was then I became aware of what had just 

happened.  It turned out, you know, the whole thing as it was going on.  Oh, my God.   

 

 So I walked down right around the corner, opened the door.  Who is there?  Ed Balloch.  

By the way, I hope he would listen to this.  He is really a foremost – he is emeritus at 
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McAlister University outside of Toronto, I believe it is.  Right?  Yeah, that's right in 

Canada.  Yeah, that's right, he's there.  I talked with him.  He was there.  But right now, I 

see it again, frame by frame.  I did not say – here was this beautiful laser, and under 

oscilloscope trace, CW light right there.  I didn't need to explain anyone.  But let me 

come to the point, yes.  There was one of the member of my team that was snowbound, 

could not make it.  I quickly called him.  He said "Ali, I didn't believe that it would ever 

work."  And he was the closest to me, Bill Bivet.  Very close.  He passed away very 

recently, and he did work so hard, not believing that it would work, he worked so hard.  

He was very dear to me at the time, but he was snowbound, was not there.  It was just 

Eric.  It was Ed Balloch and I were the only two anywhere in the lab that knew it.  Now 

the word had gone to – and within moments, you know, at that time it was ten minutes, 

thirty minutes, and all the timing no longer mattered.   

 

 The door to the lab was suddenly rushed open, they walked in, rushed in, one, two, three, 

four of these directors.  They walked in.  I didn't need to explain.  They could see it.  

They could see it.  And now here it is.  This is what happened.  I could see it – they could 

see it.  I couldn't explain, you know.  A little bit excited, I suppose, whatever that it was.  

Then I see Al Clarkston pull me on the side.  I see it right now as if he's in front of me 

and I'm looking at his face.  He used to wear very thick eyeglasses with very thick—

nearsighted, I would imagine.  He pulled me aside.  He said, "Ali, they were going to shut 

this project down.  The question was should they wait until after Christmas or in 

January."  I'll tell you why.  Then I heard, and I knew it, what was going on was, two 

years going on with anticipation of light of the kind that was in front of them for 
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telecommunication, and then it turned out that three months earlier, Sid Melman – no, 

three months earlier, the ruby laser – 

 

LS: Ted Maiman? 

 

AJ: Ted  Maiman, Ted Maiman, that's it.  Ted Maiman.  And what was ruby laser?  It would 

oscillate in a single pulse and would shut itself down.  Intense flash light, shut itself down 

and then you have to switch it on, a second later or ten seconds later switch on.  No 

chance for telecommunication.  Here is now a meeting of the board with who's there?  All 

the directors and everyone, and Bill Baker heading it.  Now you know who Bill Baker is.  

I'll tell you about it right now, heading it.  “This has no chance.  Ali is working on this for 

two years.  We have done everything that he wants.  Still no laser.”  Now this is 

Christmas, and here is now finally, finally, Ted Maiman.  And they knew, incidentally, 

Charlie Townes at Columbia had a project going for the entire two years he had the 

wrong system, that had no chance to work.  By now, they knew it.  These were the only 

two going on at the time.  There was a third one, by the way, but that's incidental.  That's 

no good anyhow.  No chance.   

 

“What are we doing?   The best thing to do is, Ali is an incredible physicist.  We'll let him 

do the next best thing that he wants to do, which is shut it down.  Should we wait until 

after Christmas or tell him January?”  They were deciding to do it in January.  And I see, 

I see in front of me, I see a frame really with Al Clarkston, God knows, tears was coming 

out of his eyes.  This is a part of history.  Now let me tell you who is Bill Baker, by the 
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way.  Bill Baker, incidentally, the head of [indiscernible] lab.  You know, it turned out 

that at the time when – right now, you know, Baker & Hamilton, do you know who is the 

Baker & Hamilton?  He was in the news two or three years ago.  He is the one in 

Congress with all the testimony going on had come out that we should talk to Iranians, 

and talk to – what is it, the – not Lebanese, the – you know, he was all in the news, Bill 

Baker, the same Bill Baker.  And the Bill Baker, by the way, he was the president of Bell 

Telephone Laboratories at the time I was there for three or four years.  He was there 

through Reagan in 1982, 83, that's when he left Bell Laboratories.  And again to tell you, 

as another part of the history that you would be interested to know.  At the time, by the 

way, I published my idea before making it was in July of 1959, I believe.   

 

 At that time when I decided to publish it, I had already given talk and meetings and all 

when this whole thing was going on.  I wrote a paper to submit it to the Physical Review 

for publication of the idea, what was the proposal, okay?  That's what we always do, 

right.  Had given talks and so on and so forth.  I remember, again as a part of history, I 

was due to give a talk in Michigan on a Wednesday – no, no.  I was due to give a talk on 

Monday.  It was a Wednesday.  The Wednesday two days earlier, the Bell Laboratories, 

the assistant there had already taken my paper, and before they submit any paper for 

publication, they make sure that they have the patent on it done.  That's always done.  

The patent was set.  Then I was told that, "Yes, you can go and give your talk now," and 

the paper was submitted to Physical Review, and Goldsmith is the foremost editor of 

Physical Review.  Goldsmith, the discoverer of electron [indiscernible] by the way.  

These are the people, in 1920s, twenty-three, twenty-four, the same Goldsmith, he was 
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the editor, right?  Now mind you that Goldsmith has my paper, and I'm due to leave for 

Michigan to give my talk on the subject now that the patent is filed and so on and so 

forth, right?  In the meeting that is going on.  Okay. 

 

 Now I know again this is irrelevant but I was due to catch a flight in that afternoon.  By 

morning, in my house in Greenwich Village, that beautiful courtyard, I have a telephone 

from the person who was heading the group that I was in, calling, "Ali, just cancel it.  

Don't go.  Just come back.  Come back quickly."  Said, "Just – I'll tell you when you're 

here."  "Oh, my God."  So I drove back.  It takes an hour and a half with my little MG, 

the coupe MG, really it was still like 20 [indiscernible] really, just playing it really.  I go 

there.  Then I learn that what had happened is he had just heard from Goldsmith saying 

that, "Yes, I have your paper –" Goldsmith had called to talk to me.  I wasn't there, so 

they were talking to the person who was heading the group, a dear person, by the way, 

who's right now, a dear person, at Stanford.  He is heading, you know, he initiated – 

there's a major laboratory there.  These are all distinguished people, all distinguished 

physicists.  He said, "Ali, Goldsmith had called to talk to you.  You weren't there, and 

this telephone call came to me.  He said that, he said that, ‘Listen, this is what happened.  

I have Ali Javan's paper with me this morning, was at my desk and I was just looking at 

it.  The door suddenly knocked, the door – two people come in, in just civilian clothes.  

One of them comes and asks me, "We understand that there is a person named Ali Javan 

has submitted to you a paper for publication in Physical Review,"  And Goldsmith says, 

"Yeah, Yeah, that's right."  And they say "Where is he?"  He said, "I'm looking at it.  

Here it is.  I'm looking at it here."  And the person said, "May I see it?"  So I hand it to 
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him.  Then he said, "Are there other copies?"  I tell him, "Yeah.  There are two other 

copies sitting in the desk."  He comes and takes the two copies at the desk.  He said, 

"Thank you very much.  This is classified and shall never be published," and walked out.  

You want to know history?  Right?  And walked out. 

 

 And Goldsmith said, "Listen, I'll be glad to go through, take your months andit on go 

through the process of reviewing and publishing, but I have nothing to publish."  Now I'm 

due to go give a talk on Monday.  Now that – there were all the patent lawyers, and the 

lawyers, and Bill Baker, the Bill Baker that I told you who his Baker & Hamilton, the 

story of two years ago, testimonial, advising George Bush that he should talk to the two 

neighbors of Iranian and the other one, you know.  I don't know whether you followed 

that at the time, but it was the same Bill Baker.  That Bill Baker right now, that afternoon, 

all the lawyers and all said, "Heavens, one is that we haven't heard – we haven't been 

told.  Two, government had no legal right to classify this.  They have not paid a single 

penny for it."  Then they decided that this is what I should do.  "Ali Javan, go and give 

your talk."  And, meanwhile, the secretaries were making copies for me to pass copy to 

run at the conference.  And there were these clumsy way of making Xerox.  Wasn't there 

yet.  These wet processes and all.  Making copies for me.  "Go and give your talk."   

 

 And he had already called the White House.  I think Eisenhower was there, actually 

Eisenhower was there.  I think so.  And next morning, he had flown to the White House.  

As a matter of fact, I know the person who was his science advisor, head at MIT.  He 

passed away some years ago, and got there and just – whatever he did.  He got it cleared 
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that they shall not be – and there's a story, why is it that that thing got classified and all, 

but I'll just let it be.  Read it in my book, okay? 

 

LS: Okay.  Well, we need to pause for a moment. 

 

AJ: Yes. 

 

[Off record.] 

 

AJ: Yeah, let me, I really would want to just move on here.  There is a next phase of the 

story, something to finish the story, this part of it, because that was the beginning of the 

beginning, just remember with Ted Maiman's and mine, the background and so on.  Then 

what happened there that night and the next day, and the next day and the next, you see.  

There is always, there is a before and after, in anything.  So before is what led to 4:20 

p.m., December 12.  By the way, the laser that was taken to Smithsonian, there was a 

card in front of it said, at MIT, this big lab, it says, "The helium neon gas laser, December 

20, 1960, 4:20 p.m."  At 4:20 p.m. is what is known as part of the history.  So that 4:20 

p.m. 

 

 What evolved that evening that went on, it was snowing heavily.  And then I had dinner 

with this beautiful person who headed the group that I was in.  He took me for dinner at 

his home.  He had, by the way, a son named Adam.  He asked me, "What do we call 

this?"  I said, "Why don't we call it Adam?  The next one, we'll call it Eve."  By the way 
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the Adam is now at the Smithsonian.  But there is always a before and after.  But here, 

after happened to be a little over a month and a half later on February 17, an event that 

took place.  Because what with all the excitement with Bill Baker and everybody else had 

their own wonderful human touches that I'm going to leave out for the next interview 

with me, or you read it in the book, better yet, right?  Read it in the book.  The after is 

because what had to be, the work had to be submitted and had to be published right away, 

right?  All the patents filed and so on and so forth, right?  Had to be published.  So there 

was a human event that took place.  Snow, driving home in the middle of a snow.   

 

 My finally making sure that Goldsmith would get the paper for publication, the 

submission date to be 1960, and that is what the paper reads, the publication – it says 

submitted 1960, December 21st, 1960.  That is when he got it.  I made sure.  And there 

was really an event taking place.  And what took place between then and once it was 

published, there shall never be in physics or in science, any news release before it is 

published in a journal, right?  And the publication took place in – Goldsmith published it 

right away.  I don't know, quickly pushed the date in January 29th, that is the date 

received is December, December, you know, the 21st it was published.  Then it turns out 

that the event that took place really, just as important as the history is what took place 

between 4:20 p.m. that day until February 17, 1961.  It's hardly seven, eight weeks later 

when the announcement of it was made, the news release and all.   

 

 What I would like to really tie this perhaps to your interview, what happened on February 

27th, I have with me the photograph from the original, and I have worked with many of 
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them for my book that I'm working on, and the Smithsonian archive has it.  The 

photograph of – you see, the title of my book is going to be "All on a Beam of Light," this 

is the title I've picked out.  Okay.  All on a Beam of Light is a quote from the very first ad, 

the very first historical ad on lasers that ever appeared in a national magazine, Time and 

Newsweek and many others.  Just as the laser in the ad had made the morning news, and 

what took place, Bell Laboratory on February 17, this six, seven years later, they held a 

news conference at Plaza Hotel in New York City, and this is relevant also, at Plaza Hotel 

in New York City. 

 

 They had already prepared this – six, seven weeks working towards it.  They had cleared 

the function room, a huge function room, and the news reporters from all over invited 

them, they had given an indication what had just taken place, to come and see.  They had 

this helium laser that is now at the Smithsonian Institution on a beautiful table on one 

side of this beautiful hallway.  All empty, no seats at all on one side.  And the time that 

had taken, this six or seven weeks, which is actually nothing for what they had done, at 

the light beam – they had already rigged a telephone to it.  This was the very first 

telephone conversation with a laser link.  The light from this helium neon laser coming 

[recording malfunction: 57:10].  I pick up the phone, and a reporter or somebody on the 

other side talk, but the conversation would be transmitted [recording malfunction 57:25] 

the news reporter, and this is the very first.  Remember right now, All on a Beam of Light, 

everything in Internet we have accessing web site and all, it's all lasers, digitized in a 

fiber optic line, right?  The very first experiment in a fiber optic line was done with this 
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laser, the very first video disc recorder was done with this next model of this laser.  I just 

can go on. 

 

 The Smithsonian has the third of the six original helium neon laser that, for decades, were 

being used to read the bar code in purchases, for decades, this is what it was.  But 

anyhow, conversation on it, right?  Quite frankly, I think I would like to do this – I have, 

this is from the original photograph.  Here it is.  I wonder if it is possible to have this 

here, All on a Beam of Light.  This is the history I'm telling you, okay. 

 

LS: [Inaudible]. 

 

AJ: Is it possible to take this – oh, Jesus.  [Laughter].  Okay, just hold on, hold on.  Let me 

talk.  You see, All on a Beam of Light, that beam of light that you see somewhere around 

the way, you see the Shakespeare, what is – Hamlet holding the skeleton of the court 

jester, on whose shoulder he rode right at the time of the grave of Ophelia.  That is a 

beam of light.  And somewhere it says – here, let me hold that. 

 

LS: Yes. 

 

AJ: Some day a beam of light, there was another one this size, will carry millions of 

telephone conversation and television signals and so on.  The picture, the photograph on 

the corner on this right side that you see, is a picture of this laser with me behind it.  This 

is the news reporter, by the way, that got that picture.  This is the laser that just made it to 
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Smithsonian Institution.  You see?  That is the part of history that you see.  Some day, a 

beam of light, yes.  Some day a beam of light has done it.  Everything in Internet is on 

that some day on a beam of light, yes, digitizing it and so on and so forth.  That is what it 

was.  So this is the history that we're talking about.  I'm glad to have this because I have –

 this is one of very many.  There was another one that's even more dramatic.  You open 

the page of a Newsweek or whatever, you would see all black, right?  All black.  Yes, it 

was framed black.  In the middle of it, you see like a little moon showing you the white 

of the paper.  Underneath it just say, "Some day a beam of light this size will carry 

millions of telephone conversations simultaneously."  That simultaneously took place in 

1992, by the way, around the globe.  So that is what we're talking about, the history. 

 

 Frankly, I really think that I have gotten here – there was a beginning, a before and after.  

Before was what led to that 4:20 p.m. and the event, the drama that evolved, Bill Baker, 

Al Clarkston and Sid Melman.  And Bill Baker's around – I'm sure these days, I was 

really thinking I want to get hold of that paper that I wrote, “It is oscillating and it's 

oscillating CW”.  I'm sure it is in the minutes of the board of that meeting that took place.  

If I were to write just anonymously a letter to Bill Baker now and say "Bill Baker, do you 

remember a piece of paper you received in such-and-such?  I know the date, you know, 

December 20, 1970.  It says – it is oscillating and oscillating CW," I bet you he 

remembers it.  He will remember it. 

 

LS: Oh, I'm sure. 
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AJ: You know what I mean?  I'm going to get hold of it for my book that I'm writing.  So that 

is the beginning of the history.  I want to tell you, there is a before is up to that point, and 

after is what has started there, okay?  But then there is a one in between.  What took place 

from 4:20 p.m. until February 17, 1961?  You read it in my book. 

 

LS: Let me ask you a little bit about the after. 

 

AJ: Yes. 

 

LS: You said earlier that in this period, '58 to 1960 and in there, the only application that was 

contemplated for laser was telecommunication, and you've talked a lot about its profound 

impact on telecommunications.  Was that the only application you foresaw? 

 

AJ: Oh, for God's sake.  No, no, no, no, no, no, my dear.  My dear, immediately after this 

news release was done, I can tell you, my dear, no, no.  The application, here it is, 

Smithsonian has – and now let me talk about this helium neon laser right now because 

that's what we are talking about.  I believe I mentioned it to you for years using a 

generation of – the compact part of this kind that when you do the purchase reading the 

purchase, and I told you the very first video disk recording was done, invented by Phillips 

in Itovan.  The very first.  They had a demonstration of it in Norwalk in New Jersey that 

had the laboratory there, that you could see it displayed.  That was the beginning of the 

next thing, and the next thing, and the next thing.  Yes, of course, the Bell Laboratory 

took this – Bell Laboratory did it telecommunication, I can tell you.  It's the next 
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generation, the next discoveries in lasers, and the next discoveries, makes different kind 

of lasers.   

 

 Four years later, the semi-conductor lasers were discovered.  Japanese did a lot, and then 

speaking of the application, the Cold War was looming at the time.  Jesus, at the time of 

Lyndon Johnson, I think, Khrushchev coming with his shoes banging on the security 

council thing that we will bury you, it was the scare of the nuclear bomb, and the role 

lasers played.  Gas lasers, high-energy lasers in defense.  You're telling me applications.  

That is a part of this story you will read in my book, mainly.  What I tell you is going to 

be the beginning.  But the after, that is when everything blew up.  Right now, my God, 

you have these lasers all over.  Yeah, you have these light shows that you see, green 

lights and all.  That was just the beginning.  As I said, that was the beginning of the 

beginning, December.  You know, in 1960 was the beginning of the beginning. 

 

LS: Well, it sounds to me based on the story of your paper being preemptively classified –  

 

AJ: [Laughter] There is a story there too. 

 

LS: — that somebody else had an idea about – 

 

AJ: Oh, God, let me tell you, the name lasers was coined, we used to call it optical maser.  

Here in this ad, that's one you see, the lasers, the Bell Lab scientists examining the first 

continuously-operating optical masers, we used to call it, not having any good name for 
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it.  The name laser was coined by a man named Gordon Gould, who also died.  And there 

is a story there, I don't know,.  You see, Gordon Gould... I was at Bell Telephone – at 

Columbia University doing my thesis that I told you four years of post-doc, it was the 

beginning of the next thing, and the next thing, the three-level laser was just one.  Raman 

lasers was my paper published first, and so I'm leaving that aside.  Now it turns out that 

this is the story.  I was at Bell, and Charlie Townes, I would see him every day, every 

other day.  He was very close to me.  Yes, he didn't tell me about optical masers, but 

that's okay.   

 

 He was working with Bell Laboratories, and I wouldn't have by any means – you know, 

my idea and his never got mixed, you know, that was just perfect for me.  But what 

happened was, at that time, I had just joined Bell Laboratories, or maybe before, I just 

joined Bell Laboratories.  He had this idea that they were publishing on optically-pumped 

lasers, masers – lasers.  He wanted to know what kind of an intensity you get from light 

source of certain type.  Optical pumping was, again, a French invention.  There was a lot 

of work going on at Columbia University at that time on optical pumping.  There was 

someone's student named Gordon Gould, right?  That's it, Gordon Gould.  Who was just a 

couple of doors from Charlie Townes' lab, who had been working on an optical pumping 

something for five or six years, and it wasn't getting anywhere.  And Bell Lab – 

Columbia University had decided that, well, we should maybe tell him that, you know, 

there's not going to be a thesis for you, or something like that.  But let me not go 

dramatize it, but further, that other than – Charlie Townes calls him in his office and tells 

him everything about his idea.   
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 He just wanted to know what kind of a light source.  But one thing that he didn't tell him 

was that yes, he has an idea of making something that would have this kind of a light and 

all, but he told him just everything.  But then what he did was, this kid was quite smart, 

he quickly goes out and comes out and writes his own idea of a laser, okay?  And writes 

it and puts it in an envelope and mails it to himself with a stamp to have a copy of it, and 

left Columbia University and went to the government, I know to then – not DARPA, but 

then ARPA, in the government.  Joined a company that, yes, this is a laser light that is 

going to be – it has a bullet faster – as fast as the speed of light, and that's wrong, because 

that's a single photon, the speed of light.  It takes time to deposit energy.  And it was then 

that the government had already given a contract that he had asked for, three, $400,000 or 

no.  They were already working on some nonsense approach that had never a chance to 

work, and that is what that classified.   

 

 And it turns out that the Gordon Gould credit is having come out with the acronym laser, 

Light Amplification by Simulated Emission – [laughter].  We didn't used to like it, but 

after five or six years, you know, laser turned out to be good name for it, so that's the part 

of the story as well also.  I kind of liked him, you know.  I met him couple of times.  He 

was at that conference in Michigan when I gave my talk, and there were people who were 

saying that this would never have a chance because gas discharge is chaotic and so on, 

and that did it, but that was really the beginning of the beginning, and the cold war.  You 

read in my book right now, there is something happened in 1980s in the cold war that I 

played a very important role in it. 
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LS: Please tell us about that. 

 

AJ: I'm sorry? 

 

LS: Please tell us about that if you can. 

 

AJ: Quite frankly, you see – there happens to be publication of the papers and their patents 

and so on on it.  I'm avoiding to tell it because I've got to make sure, because these certain 

aspects of it were classified. 

 

LS: Okay. 

 

AJ: You know, by classified, I'm certain by now the classification is not applicable.  As a 

matter of fact, I know it is not.  Why?  Because the papers, the key papers is published as 

the patent published.  It was one that the use of lasers, high energy lasers, to use them, I 

would tell you in a different context.  In using lasers – one, you have thermonuclear 

bomb, but the Russians, oh, God, so advanced.  But it's MERV, the Multi-something, re-

entries.  You know, there would be a thermonuclear bomb in a missile.  But around it, 

surrounded by just a big bag that would reflect light.  And the thermonuclear bomb is 

sitting in the middle of it, and there would be something like several of them in one 

missile timed within microsecond time, microsecond time of the launching it into space, 

aimed at a missile site here in the country, here in the U.S., that would land within 
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hundred feet of it, okay?  MERV.  And then would go on to the next one, and the next 

one, and the next one, and the next one, right?  And then once this is out, then there 

would be millions of dummies that there's no thermonuclear bomb in it, and no way to 

tell it.  No way to tell which is which.  This is discrimination and tracking, right?  

Discrimination and tracking.  That is where, actually, gas lasers played.  Next generation 

of course, and next generation of course.  Next generation.  The beginning is the 

beginning at the beginning. 

 

 Gas lasers is where you could generate high energy, high energy.  Thousands and – 

hundreds of joules in one single pulse that would act as a radar.  You reflect the light, 

okay?  And then I can tell you the problem is that that is very easy to have a counter 

defense because then what you could do here, you will have every one of these tied with 

a corner cube, something – maybe I shouldn't go into it – that could lift you out to do 

certain thing.  It could blow up the light that is being – the laser light that is used as a 

radar.  Again, I have no – read it in my book, read it in my book.   

 

 Then I had come out at the time with a new discovery, this is in 1980s, of a laser radar 

controlled by an accurate optical clock.  That is me you're taking – beautiful physics.  An 

accurate optical clock that enabled to do – could do – you could do magic with it.  What 

can I tell you, really?  I would love to spend the whole time.  As a matter of fact, if we 

were to have time, I had sent you, by the way, that's a last minute without anticipating 

that you might not even see it, a biographical sketch of mine – 
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LS: I did have a chance to look at that. 

 

AJ: Jesus Christ, don't worry.  You know, the only thing that you would want to look at it, it's 

quite extensive because that was the beginning of my next beginning, of my science side 

of my work.  The only thing that you would want to look at it, just look at the – I have the 

subtitles that were involved, three, or four, or five.  You see, one of them has to do with 

clocks and accurate frequencies, timing.  The first one has to do timing frequency of 

light.  You're looking at it, it is me.  I did it.  That's the first among several things, that –

 so the impact of the lasers foremost was in science at its finest.  That is still going on.  

The next thing, and the next thing, and the next thing.  Science at its finest.  Then the use 

of it in space, then the use of it in defense, then use of it in Internet.  So that's what we're 

talking about.  So there was a beginning of it.   

 

 So the beginning was the year 1960, the fiftieth anniversary of it is going to be on, I told 

you, two years from now.  And that, the laser and Sid Melman – not Sid Melman, Ted 

Maiman.  His is also at the Smithsonian as well also.  The year 1960 was very special.  

Was the beginning of the beginning.  This is the beginning of a chapter.  The drama that 

took place that night, I could've really spent time.  And remember, when I wrote the 

paper on it finally, the laboratory had the secretary type it, that's what we used to do to 

type it, I remember that I had already, it was before Christmas, just before Christmas.  

Yes, I know because this was December 12th, I was – I had disappeared.  I used to have a 

house close to Bell, sharing it with some other people late at night, I would stay there.  I 

wrote the paper, the title, The Helium Neon Optical Maser, or whatever, for submission 
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to Physical Review to Goldsmith.  I told you this story, to Goldsmith.  I was eager to 

make sure that date received would be in 1960, right?  So I remember finally when I 

wrote the paper, the editors, people who would edit, not a single word was changed. 

 

 Yes, people – my colleague Bill Bivet, and everybody else had looked at it.  People like 

Bill had looked at it, watching out for the patent reasons or whatever.  Not a single word 

changed.  And when it was published, I had it finally ready at something like two or three 

in the morning.  I remember what I did was at the time, what if I leave it and come back 

tomorrow to get the people at the lab to quickly drive it to Goldsmith in Brooklyn, in 

whatever headquarter where Physical Review was.  I remember it was two, three in the 

morning.  I said, "Ali, what if with all this slippery road and this snowing, and the 

snowing, you slip and you're done with?"  Really.  I remember I left it right on my desk 

with a note, talking of human story, say, "Please make sure that this paper is by today, 

tomorrow, hand delivered to Goldsmith at the Physical Review," [laughter], in the event I 

drive home – my little MG coupe, it was adventurous to drive, to drive home to my home 

that I felt so comfortable in Greenwich Village, in 4 Grove Court.  Beautiful, beautiful, 

next to theater.  By the way, but in any event, and it turned out that I really almost slipped 

and had accident on the way home. 

 

 That picture that I showed you on this side, that appeared in front page of New York 

Times front paper of the morning news, and all over.  And there's a story about somebody 

who was [recording malfunction 79:31] turned out that he had said, "Go and take a look 

at that picture in the –" this is how I met my wife, that picture that you have in that little 
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corner appeared in the front page of – what is this newspaper we know – well, anyhow, 

so there's a lot of human side of this story.  This science is a human invent.  You invent, 

okay?  When you invent the idea that occurs to you, it flashes in your mind at an instant.  

And at an instant, you know it if it is significant, you know it.  What flashes into your 

mind is the physics of what you have discovered.  To tell you the physics, what is the 

physics, the physics in the laser is what takes place in the laser that results in the output 

being helium, neon and all so on to be the light of the purest color.  That's the physics. 

 

 Then once you discover that first, that is what we know.  Then it takes some time, some 

time even overnight, sometimes three or four, five days, but generally no more than that 

for you to formulate in quantum mechanics, predicting the quantum mechanics.  Physics 

is so beautiful.  That is what you discover.  The discovery is so beautiful, the atoms and 

light waves and everything, and the atomic – you know, when you discover it, you see it 

in your mind eyes, beautiful.  So that's what you discover, so that's it. 

 

LS: We only have about ten minutes to go, and I really – 

 

AJ: No, I think, I think I'm going to stop here and ask you, shoot, ask me questions. 

 

LS: Well, I'd like to ask you to spend some of this ten minutes telling me a little bit about the 

Optical Society and, specifically, your relationship with it. 
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AJ: Oh, Jesus Christ.  It turns out that, quite frankly, Optical Society, I told you I have the 

Frederick Ives Medal of Optical Society.  The very first paper that I submitted for 

publication in the Physical Review that took place, right after the February 17th, but in 

days after at Bell Lab, I had the Bell Lab people to make, and Don Harriet, who was 

really an optics person, to oversee the machinist, to make a second one of these.  Now 

you talk about light of purist color.  The light of purist color, you know really the purity 

of it once you display it and you see it, the purity by taking two free-running laser, two 

separate lasers, and heterodining them, mixing them, seeing a beat note from them.  

Because if they are not the exact same frequency, then the beat note would not be – it 

would be some frequency.  See, the beat note very important.  I did that experiment.   

 

 By this time, it's after February 17, the news release and all the events, going on Voice of 

America and everything else, I had the second one of the laser made, and with Ed 

Balloch, who's now at McAlister University and retired, the two of us.  So the very first 

experiment done with lasers, experiments done with it, significant experiments showing 

the color purity of it, heterodining them, that took place February, March, April, May.  

By that time, I'm sure that's what it is.  That paper, as I submitted it for publication to the 

Optical Society Journal, I think Applied Optics.  So the very first, the very first paper 

published by Optical Society is just that.   

 

 I happen to have in my briefcase, surely I'm not going to bring it up for some reason, I 

have it here because I had picked it up from my office some time ago to take it home 

because I needed to have it.  This timing of frequency of light, how many times it ticks a 
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second, measuring the frequency, and absolute frequency, it was then that for the very 

first time it was used at my laboratory here at MIT here to measure the speed of light at 

its absolute accuracy.  The speed of light known at absolute accuracy first took place here 

at MIT right now.  So the use of it in science, it just opened a new thing to do.  But in the 

other – for God's sake, the cold war loomed, and everything else, and beyond that, the use 

of it, diode lasers came, and four months later, four months later – four years later, diode 

lasers were discovered in different principle.  The Japanese, actually, took on the 

initiative of making it a very small size.  That started a whole new industry all around, 

and that is all what you have right now.  So we're talking about lasers, I've told you part 

of the history.  Read it in my book. 

 

LS: What do you see in the future for lasers and for this field?  What – 

 

AJ: I can tell you – there are always, everything that we have in the technology area is owed 

first to a major discovery that makes its impact known right away, and it starts a new 

field.  And the new field goes on for ten years, and twenty years, and thirty years, or forty 

years, or fifty years.  But by then, everything that can be done has been done with it. 

 

 Okay, I'll give you a good example of it.  Discovery of the vacuum tube amplifiers was in 

1922, '23.  By the way, the first vacuum tube amplifier is at the Smithsonian.  The first 

Alexander Graham Bell telephone is sitting right just a few doors, in the collection at the 

Smithsonian.  It goes on, and that evolves into the next thing.  And then, yes, of course, 

came transistors discovered in 1944, '47, right after the World War II, at the Bell 
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Telephone Laboratories discovered that.  Then that went on until microcircuitry 

discovered that you can make it, you can print it.  And then that went on.  Lasers right 

now has been around since 1960.  Right now, what is going on is something else.  It's not 

the same.  What is going to be the next thing?  The next thing is nanofabrication, 

nanotechnology.  There is now truly yours, you're looking at it.  There shall be, this is 

part of my work, so much hoping that I would get it into my publication, there shall be 

now devices and macron nanotechnology, nano-size, a fraction of a macron, that would 

be used as oscillators and amplifiers operating in new principles.  So there's going to be 

the next thing, and the next thing.   

 

 And the uses of lasers right now in medical, in microbiology, right now, now at the 

spectroscopy laboratory using lasers to get an image of a living cell.  They get the living 

cell, by the way, from Mass General Hospital, and they look at the three-dimensional 

image of it, so it is microbiology, and it's just, those are the new areas and the new things, 

all the things that I'm hoping moves into the next thing.  And the next thing becomes 

nanotechnology with all the advances in nanotechnology.  That is an area right now. 

 

LS: This has been very fascinating, Dr. Javan, and I'm sorry to have to call it to a close, but 

we're out of time. 

 

AJ: My God, I'm running out of my voice. 

 

LS: Well, there you go then.  It works for you.   
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AJ: No, no, no.  I'm running out of my voice, because I could go on. 

 

LS: We have run out of time, but I really want to thank you for taking this time to sit down 

and talk with us, Dr. Javan.  It's been a fascinating hour and a half – 

 

AJ: We are not being recorded now. 

 

LS: We are done being recorded now. 

 

[End of Interview] 

 


