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AK: It’s Wednesday, October 19, 2011.  We’re here with OSA and others, actually, in San 

Jose at the Fairmont Hotel.  I’m speaking with Professor William Bridges.  Good 

morning. 

 

WB: Good morning. 

 

AK: As I said before we started here, you’ve been interviewed quite a bit.  I’m grateful that 

you speak with us today, and hope that you don’t mind going over some of these things 

because they’re very, very interesting.  They’re going to be interesting to folks for years 

down. 

 

WB: Good.  Hope so. 

 

AK: Let’s start at the beginning.  I know you were born here in California, down in Inglewood 

in ’34. 

 

WB: Right. 

 

AK: On a day that’s coming up not far from now. 
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WB: That’s right.  I’ll be seventy-seven next month. 

 

AK: Congratulations.  You were actually born on Thanksgiving Day. 

 

WB: Yes.  Oh, that’s a story.  I was born on Thanksgiving, 1934, but my birthday has never 

occurred on Thanksgiving, and I always ask people, why is that?  President Roosevelt 

decided he had to move Thanksgiving from the last Thursday of the month to the fourth 

Thursday of the month to encourage people to get Christmas shopping early during the 

Depression and help us out.  I don’t know.  We could do that again, perhaps, but how far 

can you move Thanksgiving up?  Now people Christmas shop before Halloween, so it 

doesn’t make any difference. 

 

AK: You can claim to having been born on Thanksgiving Day. 

 

WB: That’s right. 

 

AK: Your interests in devices and tools, and figuring out how things work, tell me a little bit 

about how that got started.  I think that had to do with some of your early experiences, 

too, with family. 

 

WB: Yeah, it did.  I should say first of all that my father died when I was less than a year old.  

My mother and I moved back in with her parents.  My grandfather, of course, was a good 

do-it-yourselfer, handyman, repair person.  I had a great uncle that lived nearby, too, who 
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was also a do-it-yourself person, and was very generous in teaching me to use tools.  He 

was a rock hound.  He collected rocks, and I spent hours and hours in his workshop 

grinding rocks into ever-smaller things until finally I’d say, “You know, I think I ought to 

start over again.  This thing, I’ll never get it straight.”  That’s probably where I first got 

interested in building things. 

 

 More specifically, my interest in electronics actually started with the fact that the old 

radios in the 1930s used to have a shortwave band.  I don’t know why.  No one listened 

to shortwave as far as I know, but every old radio I ran across, I would always turn it on, 

and see if it worked on the shortwave bands.  I would listen to these people on, called 

hams.  I thought, “Hey, you know, that sounds like fun.  I ought to be one of those.”  

 

 When I got to high school, I had a wonderful opportunity with a shop teacher who, I 

think it was a win-win situation.  He decided that we all ought to learn the Morse code, 

which mean taking a bunch of rowdy shop guys in the classroom, sitting them down at a 

bench, clamping headphones on, and saying, “Okay now copy this Morse code.” 

 

 He had a half hour every class session of peace and quiet by having us unable to move, 

and create disturbance because we were copying Morse code.  That was the win-win 

situation.  The result is when I was a freshman in high school, I had a ham license, started 

building my own radio equipment, and it’s become a lifelong obsession. 

 

AK: Still doing it? 
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WB: Yup.  Was on the air last night and worked a guy on Christmas Island, big expedition 

there.  I’ve now worked them on all bands, probably made fifteen contacts in the last 

three weeks while they’re still there. 

 

AK: I know it doesn’t always happen that one’s natural interests develop into a profession. 

 

WB: Oh, they certainly did here.  As you probably know from my biography, my 

undergraduate and graduate work were all in electrical engineering.  Not in radio, per se, 

but related to that.  That’s how I got started.  I firmly consider that ham radio was a 

preparation, and a big help in college because most of my buddies as undergraduates 

would be mystified in lab classes because they had never done things like that before, and 

I had.  A lot of it was review to being an active amateur. 

 

AK: How about your grandfather and your uncle?  How did they stand in relation to radio 

kinds of devices? 

 

WB: Not really.  My grandfather had a sixth grade education.  He was basically a day laborer 

at Standard Oil.  He worked in the acid recovery plant, which is interesting for those 

people who might know a little chemistry.  A byproduct of acid recovery is the odorant 

that they put in natural gas.  When he came home from work every day, my grandmother 

would make him change his clothes in the garage because he reeked of a gas leak in the 

house.  I just grew up with it so.   
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 My Great Uncle Mike was a lineman supervisor for Southern California Edison 

Company.  He was used to bossing a crew that climbed telephone poles and strung wires.  

In fact, my dad was one of his crew guys that he thought, “Hey, you know, I bet my niece 

would like to meet this guy.”  So they met, they got married, I was the result.  

Unfortunately, I never got to know my dad for that reason. 

 

 My Uncle Mike was very good at things electrical, but usually not radio or electronics.  

In a sense, I was on my own in electronics.  In another sense, I wasn’t on my own 

because as a ham, a licensed ham, active, on the air, I’d go to radio club meetings.  

There’d be twenty or thirty adult hams that would treat me, a fourteen-year-old kid, as an 

equal.  They were all mentors.  You could ask them anything and they’d say, “Oh yeah, 

sure, come on over to my place, and I’ll show you how to –”   

 

 We could use a lot more of that in today’s education.  Adult mentors that accept kids as 

their equals and say, “Hey, you’re smart enough.  You could understand this stuff.”  We 

don’t do that enough. 

 

AK: That must have been a real source of encouragement. 

 

WB: It was.  It seemed so very natural, because we shared a common interest with perfect 

strangers.  And now imagine this.  In those days, my high school buddies and I would 

drive around until we found a house with an antenna sticking out of it.  We’d stop, go to 



Interview with Professor William Bridges, October 19, 2011 6 
 

the door, knock on the door, and say, “Hey, is there a ham that lives here?”  If the ham 

was home, he would or the wife would answer and say, “Oh yeah, come on in.  Take a 

look at the ham shack and all that.”  Can you imagine doing that today, particularly if it’s 

after dark?  It’s just awesome to think that everybody was trusting at one time.  Most of 

the hams I knew were just totally open, and they would help you out with anything. 

 

AK: I don’t want to assume that your mom had no influence on your technological –  

 

WB: She was a very important person in high school, certainly, because when I had to type 

papers, we didn’t have a typewriter at home, but she did.  She worked for the high school, 

so I could actually drop by her office and say, “Hey, could you?”  She would do things.  

She would type my papers, and then she’d hand it back and say, “You know, your 

spelling is atrocious.”  This was before spell check, and so if you typed things, you had to 

really know how to spell. 

 

AK: Your mom was spell check. 

 

WB: My mom was a crossword puzzle person, and she was the spell check.  But no, no, she 

was a wonderful woman. 

 

AK: Another great source of encouragement. 
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WB: Yeah.  She remarried when I was six years old.  My stepfather and I never particularly 

got along.  I don’t think he really wanted to have a kid in the family.  He had a sour 

outlook on life, anyway.  We just usually avoided each other.  He was an auto mechanic, 

and he did help me rebuild my first car.  That was very helpful, but of course that was not 

something he particularly wanted to do.  That’s what he did during the day. 

 

AK: What was your first car? 

 

WB: A 1941 Pontiac two-door that somebody had tinkered with to try to make it look better.  

It was okay.  It was cheap.  I had it for a year before the engine froze up while driving 

over the Ridge Route.  If you can imagine going sixty miles an hour past Gorman and all 

of a sudden having the engine go, “Ugh.”  I pushed in the clutch and coasted for a few 

miles trying to figure out, “Now what do I do?”  (Laughter.)  Anyway, interesting car. 

 

AK: Tell me a bit then about when you were in high school, you’re thinking college?  No 

college?   

 

WB: No, I think I always planned on going to college.  My teachers encouraged me.  My 

mother encouraged me.  I was the first kid to go to college in my family.  As I said, my 

grandfather had a sixth grade education.  My mother got out just in time to hit the very 

early stage of the Depression, so she didn’t go to college.  She should have.  She was a 

very bright woman, and she would have done very well in college.  But she had to go to 

work.  That’s what everybody did in those years. 
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AK: How did you experience World War II? 

 

WB: It started when I was about six years old.  I remember it from radio broadcasts, newsreels 

in the movies.  There was no television, of course.  By the early 1940s, we had a war map 

posted on the wall, and marked off lines about how we progressed through Italy.  I was 

aware of it, but most of my knowledge probably came from the movies. 

 

AK: You knew you were going to – you were being encouraged to go to college.  Tell me 

about going to Berkeley. 

 

WB: I was the only kid from my graduating class that went to Berkeley that year, so I was by 

myself, basically.  Inglewood High School, of course, is in southern California.  Most of 

my buddies went to El Camino Junior College in Hawthorne.  The rest of them, my closer 

friends, split between USC and UCLA.  I went off to Berkeley.   

 

 I had a girlfriend who was going to Berkeley the same year.  We had been pen pals.  She 

lived in the South Bay Area, Burlingame.  We, of course, corresponded for three years.  I 

met her on a summer vacation, and we just sort of hit it off as writers.  So we did.  We 

both went to Berkeley; we dated that first year, and by the end of the year, she said, 

“Well, sayonara.  I met somebody who’s older and more sophisticated.”  I think he was a 

junior in petroleum engineering.  And we broke up. 
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 It was probably a choice (my pen pal was one reason for the choice of Berkeley). Also 

Berkeley just had a good reputation.  I didn’t know what I wanted to major in.  I 

originally thought I was going to major in physics.  When I was in high school, it was a 

toss-up between majoring in physics, or being a national park ranger.  That was my other 

professional choice.  I decided to major in physics.  I wrote away for a catalog of the 

requirements and everything.   

 

 Fortunately, they sent me one from the engineering department as well, because when I 

read through the curriculum for physics, it was in the college of letters and science.  I’d 

have to take two years of English, and two years of a foreign language, and I’ve forgotten 

what the other requirements were.  I thought, “Hey, this doesn’t sound like fun.” 

 

 The engineering catalog sounded like fun.  There was no extra English.  I probably 

should have taken it for the spelling.  But the EE program attracted me more at the time.  

Since then, I’ve never let my own students get away with that kind of stuff, but I took 

advantage of it. 

 

AK: Wasn’t there an applied physics? 

 

WB: No.  The Berkeley physics department and the electrical engineering department were 

quite far apart actually, like they are at Caltech, which was the genesis of having an 

applied physics department.  They had been generating one at Caltech to sort of bridge 
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that gap.  There were individual faculty members who bridged the gap between electrical 

engineering and physics at Berkeley, but not many.  

 

AK: Coming up through Berkeley, you’re facing graduation.  What to do? 

 

WB: There was never any question about that. 

 

AK: No question? 

 

WB: No.  I had wonderful professors at Berkeley.  They were really super.  I got really 

interested in things.  The biggest decision I had to make was working in advanced circuit 

theory with Don Pederson, who is the guy, ultimately, he and his students developed very 

important numerical techniques once computers came along.  It just revolutionized 

network theory.  I liked Don a lot.  The other was John Whinnery, who was a professor in 

microwaves and microwave tubes.  That’s what really attracted me and I had talked to 

him and said, “I’d like to work with you when I come here.”  When I did, I just moved 

over to his group to get a master’s degree. 

 

 Ultimately, John became dean of engineering at Berkeley, and one of his old friends was 

a new member of the faculty, Ned Birdsall.  I originally started by working for Ned while 

John was taking his sabbatical before committing to be dean.  Ned took all his students, 

and when John came back, Ned and I had started off so well, I stayed on with Ned.  I was 

Ned’s first PhD student in electrical engineering. 
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AK: Tell me a little bit about your work.  You mentioned microwave tubes.  Was that –  

 

WB: Yeah, microwave tubes.  Traveling wave tubes was the big thing, although it was clearly 

now a very mature field that had its very own conference, which believe it or not, was not 

sponsored by any society like OSA conferences and whatnot.  It was privately sponsored 

by the participants themselves because they wanted to have rules that learned societies 

don’t like.   

 

 Namely, the rule was if you gave a paper at their conference, you couldn’t discuss it 

publicly.  You couldn’t publish it.  You couldn’t say anything about it mainly because 

Bell Labs, which was a major participant, their patent attorneys didn’t like this sort of 

thing.  They objected to even having the conference, but the rules had to be it’s not 

publication, because we haven’t written the patent yet. 

 

 It was actually officially called the Conference on Electron Device Research, was usually 

called the Tube Conference, which really sounded strange.  It had gone on for years and 

years and years since before World War II.  Sometimes it was just called the End of June 

Conference, where professors, industry people, and their students would go off to a 

university and live in the dorms for a week and be able to discuss – I mean, you could 

discuss things while you were shaving, basically.   
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 It was a very informal, wonderful conference.  And a lot of the important laser people and 

OSA people attended that conference faithfully, like Tony Siegman, for example.  In fact 

I ought to say, Tony and I did research in exactly the same area.  That’s where I met 

Tony.  He was a graduate student at Stanford.  I should say to the record, or the viewer, 

that Tony Siegman is another Optical Society president who you probably interviewed 

already. 

 

 But that’s where I first met him.  He was a Dean Watkins’ student at Stanford.  We were 

both solving, trying to get some insight into the problem of how noise behaves in an 

electron beam typically used in a traveling wave tube.  In the early 1950s, everybody 

thought they knew.  There were some very basic first principles that said that if you made 

a traveling wave tube, if you did everything right, you’d have a noise figure which is a 

major noise performance of 6.6 dB.  This was based on very fundamental things.   

 

 Then a couple of guys at the Hughes Research Laboratories, Malcolm Currie, who was 

one of my predecessors as John Whinnery’s students, and Don Forster, who later became 

my boss at Hughes, made a traveling wave tube with a noise figure of 3.2 dB.  This was 

unheard of.  You better believe they were very careful about documenting their 

measurements, because when they went to the Tube Conference, they were almost taken 

apart limb from limb.  “This is impossible.  You can’t do it.  You’re violating 

thermodynamics.  That’s the last resort.  That violates thermodynamics.” 
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 They were right.  No one understood why.  That was about the time I graduated as an 

undergraduate and John Whinnery gave me that problem.  He had already worked on it.  

It was an important enough problem that that was his personal problem.  I was supposed 

to pick it up from there and carry it on.  I always wondered why John stopped at that 

particular point, because I don’t think I had a clue of what to do.  I worked at it.  Then my 

master’s thesis involved noise transport in traveling wave tube beams.  Which I 

concluded at the end of my master’s thesis that nope, that approach is not going to work.  

That’s where I was at 1957. 

 

AK: Was your doctoral work an extension of that, or did you do something else? 

 

WB: Well, yeah, it was an extension of it.  Ned Birdsall, the guy that I eventually ended up 

working for, Ned is a guy with a thousand ideas, 999 of which are probably not going to 

work.  But he could come up with a good one.  So Ned’s idea was – now hold on, there’s 

a lot of technical stuff involved here too about how other people approach this problem.  

Ned’s idea was the problem is too complicated the way it is, so let’s see if we can 

generate a simpler problem that’s simple, that we can actually do something with.   

 

 We went back to some previous work that had been done at Bell Labs and RCA on 

ordinary vacuum tubes to see if we could make an artificial virtual cathode.  A traveling 

wave tube has a real virtual cathode that’s controlled by these thermodynamic 

considerations.  But we figured we’d make an artificial one by injecting electrons into a 
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region and then slowing them down, letting the space charge develop until we formed a 

virtual cathode. 

 

 We could control all the parameters.  That was the idea.  Fortunately, computers had 

come up to the point where we could think about doing a numerical calculation.  Because 

it was clear that you couldn’t do this with pencil and paper.  That just wasn’t going to 

work.  I got started in the computer simulation and simulated this artificial virtual cathode 

and it turned out there was good news and there was bad news.  Under some regimes, the 

artificial cathode worked just as we would expect it should.  The bad news was that in the 

other regime, which was really interesting, it self-oscillated.  All along, we’d been asking 

the wrong questions.  We were trying to think how does noise transport through a virtual 

cathode?  The answer is, the virtual cathode itself oscillates, and screws everything up. 

 

 It wasn’t quite the answer to the question that we wanted.  By the way, this is an aside.  I 

did the thesis.  I was happy with it.  I made a discovery of this oscillating virtual cathode 

and thought no more about it, basically.  We’ll pick it up in a minute.  Some many years 

later, I’m sitting in my office at Caltech, and I get a paper to review.  It’s about 

something called a vircator.  It’s a very high-powered directed energy weapon made of an 

oscillating virtual cathode.   

 

 The paper was from a Beltway bandit group around Los Alamos.  That’s where this work 

had been going on, at the weapons laboratory in Albuquerque and Los Alamos, and 

mostly in Russia.  This thing had been picked up, developed; they discovered that oh if 
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you scale it up, it generates megawatts of power.  You can use it to disable electronics 

and do all kinds of things. 

 

 I thought to myself how long has this been going on?  I called up my thesis advisor, Ned 

Birdsall, and I said, “How long has this been going on?”  “Oh yeah, these guys have been 

working on this, but you know I haven’t really followed it.”  The bottom line is I got 

invited to Los Alamos.  At the desk, a guy met me and said, “Gee, I thought you’d be a 

lot older.”  I said, “I was a graduate student when I did this.”   

 

 I walked in to a conference room of thirty people, all of whom had read my thesis and 

knew it better than I did, and the publications that I had on the subject.  I was blown 

away.  But the thing is the work was all classified.  I couldn’t pick it up again because I 

was at Caltech.  I couldn’t have a student work on it because we don’t do that classified 

work at Caltech. 

 

 I thought, “Wow, this is interesting.”  I missed an opportunity way back then.  I had 

something, and didn’t quite know what to do with it, and these guys did.  But anyway, 

that’s really another story.  So the vircator, I guess, was my invention.  I never named it 

that, and never figured out what to do with it. 

 

AK: And this was your doctoral –  

 

WB: Doctoral dissertation, yeah. 
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AK: About what year was it when they called you over to Los Alamos? 

 

WB: That was in the 1980s, early 1980s.  It had been going on in secret for a long time, largely 

in the Soviet Union, and at Los Alamos, and the Air Force weapons lab. 

 

AK: Somebody had gone through the abstracts and gotten your thesis? 

 

WB: Actually, Ned and I carried it a little further.  When I first went to Hughes in the early 

1960s, Ned proposed that we write a book on it.  It’s called Electron Dynamics of Diode 

Regions.  It was supposed to be the textbook that he and I really – I taught some courses 

at USC in my early days when I was at Hughes, and so I was teaching vacuum tube stuff 

too, even then.   

 

It was the textbook that both of us would really have loved to have that didn’t exist just 

when interest in the devices went to zero.  We wrote this book, and it was a bestseller in 

the Soviet Union, but not in the U.S., because nobody was worried about vacuum tubes 

anymore.  It was old stuff.  Yeah, I was working by then, lasers, not vacuum tubes.  But 

anyway, that was an interesting, amusing side life. 

 

AK: I was wondering how it came to be that the military, or military defense-related 

researchers, got ahold of your dissertation.  You mentioned that this book, the – 
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WB: Oh, yeah.  The book was published.  One of the chapters in the book is actually my thesis 

on this oscillating virtual cathode. 

 

AK: Evidently, interest in it didn’t go completely to zero. 

 

WB: Well, it did in this in country. 

 

AK: In this country. 

 

WB: I don’t know how the Los Alamos and weapons lab guys got involved, whether they 

discovered the Russians were doing it, and had to do it, or whether they independently 

read the book.  I’ve never followed that genesis.  I should figure it out sometime. 

 

AK: That’s quite a story.  You earned your PhD in ’62, but I think you had gone to Hughes – 

 

WB: Oh, yeah.  I was virtually done with all of the computer work, and the draft, and all that 

kind of stuff.  I was anxious to start making money.  You know, you can only be a 

graduate student so long.  By this time, I was married.  I had one child, and one on the 

way.  It made sense to do something. 

 

AK: Was Hughes just a natural way to go? 
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WB: Hughes was a perfectly natural way.  I hired in with the tube crew at the Hughes 

Research Laboratories.  The laboratory director was Mal Currie.  The guy I was going to 

work for was Don Forster.  These were the two guys who had made this ultra-low noise 

traveling wave tube that set the whole business abuzz by violating these basic laws of 

thermodynamics.   

 

 It was natural to work with them.  They had some ongoing tube work in the group.  In 

fact, I actually built one of the tubes that’s in my thesis at Hughes.  I had a lot more 

technical help there than I did at Berkeley.  That last year at Hughes was really spent 

polishing off some loose ends on the thesis. 

 

AK: You went to Hughes to work? 

 

WB: On low-noise vacuum tubes, right.  This is the seventh year of a contract that Hughes 

had.  The contract monitor from the Army came and said, “Well, what are you going to 

do for next year?”  This is the only time in my life I’ve done this.  My boss and I sat 

down with him and said, “After seven years, we can’t think of anything more useful to 

do, so we’re not going to put in a proposal.”  We turned down money from the 

government that had already been set aside for us.  Like I say, that’s probably an unheard 

of thing.  But we did.  He was disappointed.  Our young captain was disappointed that we 

weren’t going to spend his money. 

 

AK: He might’ve gotten a retroactive Proxmire Award. 
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WB: Yeah, right, that would’ve been bad.  The company was just not interested in low noise 

traveling wave tubes anymore, or at least not our kind of stuff.  So my boss, Don Forster, 

and I, sat down and figured out, “Well, what shall we do?”  This was 1961.  A laser had 

just been invented at Hughes in this very building.  Everybody was abuzz with laser this, 

laser that.  We can, it was all pretty primitive, but you know, 1961.  We decided that we 

were going to make microwave phototubes.  Take a phototube and illuminate, replace the 

thermionic cathode with a photocathode, and then use the helix structure to pick off 

microwave signals.  Photodiodes in 1961 were pretty cruddy.  You could get one 

gigahertz response out of a semiconductor photodiode, if you were stretching it. 

 

 It turns out that another person had the same idea, and they’d already made one, and it 

was very interesting.  The person turned out to be Tony Siegman at Stanford.  I’ve had 

contact with Tony several times.  Our careers have gone off in the same direction.  Tony 

is usually there first.  His student Burt McMurtry had built one of these things, and so I 

went up to talk to Burt and Tony, and we decided okay, let’s try one.   

 

 I learned a lot about photocathodes.  I knew about making vacuum tubes.  It turns out that 

if you look at the analysis very carefully, it’s not that interesting.  It was a very nice 

thing, but Burt essentially did everything in his thesis that you could do analytically.  

Then the only question really was, “Well, does somebody want to buy these things or 

not?”  We couldn’t find a customer.  We got started in that direction.  It’s important 

because I needed a laser for this experiment. 
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 By this time the infrared helium-neon laser, the one at 1.1 micron, had been invented at 

Bell Labs.  Everybody was abuzz with that.  It meant a couple things technically.  I had to 

learn about infrared photocathodes which meant reading old literature.  We had to buy 

one of these little night vision scopes to see the laser.  It was an interesting device, but it 

wasn’t really impressive because you had to look through this night vision scope.  They 

weren’t very powerful anyway.   

 

 The director of the other half of the laboratory had assigned a guy to build helium-neon 

lasers for people who needed them within the Hughes Research labs.  So this guy was 

building them.  He was a mechanical engineer, and he didn’t really understand vacuum 

technology and vacuum tubes.  When I was in line waiting for my laser, for him to make 

it, I’d go over and watch him processing it.  It’s like, I don’t think this guy really 

understands vacuum systems very well. 

 

 That was the division of effort, so I waited for the laser to come, and we bought our night 

vision scope.  It was interesting and I was setting up to do this infrared photocathode 

stuff.  Then came along the Tube Conference of 1962.  This is our famous Tube 

Conference.  So we went.  We’ve always had a big delegation there, Mal Currie, Don 

Forster, and I.  That’s associate lab director, my department head, and me.   

 

 We did something that Currie had always done, made sort of a ritual.  We stopped by 

Bell Labs on our way to the Tube Conference, which I think that year was at Cornell, to 
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just touch base technically.  I don’t whether the administration of either company would 

like such a thing, but we had an informal relationship with the Bell guys.  We stopped by, 

stayed in New York, and drove down to Murray Hill, and met with E.I. Gordon’s group.  

This is Eugene Gordon, Gene.  They had a hot item. 

 

 It was the red helium-neon laser.  Now this is really different.  Basically, it’s the same 

laser stuff, but you put red mirrors on it, you get coherent red light out of which you can 

see.  Psychologically, that means a big difference.  They showed us a ten-milliwatt, red 

helium-neon laser in one of their laboratories.  They were going to talk about it, disclose 

it at the Tube Conference the next week.  And they did.   

 

 That night, driving back from Murray Hill to New York to our hotel, the three of us are 

driving along in the car.  Currie’s driving.  He always drove.  He just simply said, “We 

have to have one of those.”  I was in the laser business.  That was it.  That was my 

battlefield commission to be in the laser business.  “We’ve got to have one of those.” 

 

 Saw it at the Tube Conference.  It was the buzz of the Tube Conference then.  When I got 

back, we converted the stuff I was doing on infrared photodiodes to building gas lasers.  

And we did.  That got me into the laser research business, trying to understand how these 

things worked, and doing new things with them too. 

 

AK: You pioneered the argon laser. 
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WB: That came just a little later.  Of course, everybody was making helium-neon lasers.  Some 

people were selling them.  Hughes didn’t sell it as a product, but we made them for in-

house demonstrations.  We built a laser that could go from Malibu across Santa Monica 

Bay to the Baldwin Hills, just north of the Hughes facility there, eighteen miles.  That 

was spectacular, too.  You could go out on the veranda of the Hughes Research Labs and 

see this red spot eighteen miles away on the horizon.  If you walked fifty feet to the right, 

it disappeared.  If you walked fifty feet to the left, it disappeared.   

 

 So we wowed a lot of the staff members with that.  We modulated it, sent a voice signal 

over that eighteen miles, still trying to figure out, first of all, how to make them properly 

and how to make them live more than fifty or sixty hours.  That turned out to be a big 

technical problem that everybody had, and so did we.  We figured out how to do it, as did 

everybody else.  But it got us in the business.   

 

 There is an internal question of, “Well, how do these things work?”  We now understand 

very well how helium-neon lasers work.  It is a mixture of helium and neon, and there’s 

collisions from helium to neon that made it work.  I got to looking at some other noble 

gas neutral lasers, particularly the xenon laser, trying to figure out how it worked.  It 

wasn’t clear.  There was no magic resonance between energy levels there.  The question 

is how did this helium xenon work? 

 

 It turns out that you don’t need the helium.  It helps; it makes it better, but for very 

different reasons.  I made a pure xenon laser, and observed that it had very high gain.  I 
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mean the gain per pass, say a meter pass, in a helium-neon laser is 1 or 2 percent.  In 

xenon, it could be a factor of ten.  In fact, you could make what’s called a super-radiant 

device out of it.  We get interested in that, got a contract from the Air Force to build a 

transmitter with an oscillator, and an amplifier xenon laser, and a receiver that had an 

amplifier, supposedly a low-noise amplifier, ahead of the detector.  We actually built this 

and delivered it to Wright Field. 

 

 The argon laser comes out of a target of opportunity kind-of-thing.  The group, Arnold 

Bloom and Earl Bell, Spectra Physics, were doing some work with mercury.  I’m not 

quite sure – you’ll have to talk to Arnold I guess, Earl passed away some years ago – 

about how that came about, how they got to be interested in mercury.  They made a 

helium-mercury laser.  We heard about it via some folks at Culver City who knew Bloom 

and Bell.  I didn’t at the time.  They had seen a red laser and a green laser pulsed, not 

continuous, but that looked like they might be very interesting, particularly the green 

where photocathodes are much more sensitive. 

 

 This group at Culver City told us about it.  We said, “Gee, that’s really interesting.”  

They said they had a guy who was going to work on it.  So we didn’t proceed with it.  It 

was their idea.  Then Bloom and Bell published it December 1963, and we looked at it 

and we thought that really was interesting.  The guy in Culver City who was supposed to 

work on it decided to leave the company.  I thought, he’s not going to work on it, it looks 

interesting, why don’t we look at it?   
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 I asked my boss, and we had all the stuff in the laboratory to do it.  We put together a 

mercury laser.  It worked.  It looked very interesting.  It had some peculiar characteristics 

which were a little hard to explain at the time.  But I built one, demonstrated it to Mal 

Currie, who was the associate lab director and my boss.  Then trying to figure out, “Well, 

how does this thing work?”  There was no obvious resonance now.   

 

 We figured if there’s no obvious resonance, maybe we don’t need the helium.  It turns out 

I didn’t make the pure mercury laser work.  It does work.  You can do it.  I didn’t do that.  

I figured let’s put neon in, and see if we can get a neon-mercury laser to work, and I did.  

Sure enough, it did.  I thought helium’s not necessary.  It was hard to say whether neon or 

helium was better.  Helium was better as a background gas, but it wasn’t necessary.  We 

thought, “Well, shoot, what if we put argon in, and see if it still works because that has 

even lower ionization potential, so the argon ions would be less energetic than neon ions, 

or helium ions, or other energy levels?” 

 

 I put it in and strangely enough – I say strangely enough in retrospect, because it should 

work, and other people have made it work, but it didn’t work for me.  I probably put too 

much argon, or too much mercury, or whatever, didn’t work.  So we pumped it – and I 

say we here, I’m really visualizing my technical assistant Bob Hodge, who was an 

integral guy as my technician from the very earliest days.  Great guy.   

 

 After this unsuccessful argon-mercury thing, pumped the argon out a couple times, 

flushed it out, put helium back in.  We were back to the helium-mercury laser with an 
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extra blue dot on the wall.  I had to have a laser beam coming out of the laser, and then a 

grating. and then looking at dots on the wall, basically, as they were spread out.  I 

figured, “What the heck is that?” 

 

 At this point, you’ve got to step back a minute because I had helium and neon on the 

station from previous laser days.  I had a bottle of xenon on there too, but never had done 

anything with argon before.  To do this, I had Bob wheel in a welding tank of argon.  We 

hooked it up to the vacuum station with a rubber hose.  When we had this blue spot, then 

the question is, “Is this argon?  Is this dirty tank?  Or is it rubber hose?”  We didn’t know.  

I was afraid to turn it off because it was running.  This was a fifty-hertz pulsed repetition 

rate-pulsed laser.  I said, “Bob, watch this thing.  Keep it running.  You know, don’t do 

anything, but stay here.  I’m going down to the library and see what I can find.” 

 

 We’d look up books of wavelengths and sure enough, found a bunch of argon lines.  This 

is in Harrison’s famous MIT book of wavelengths.  A bunch of argon lines listed but 

without any identification, so we didn’t know what the hell they were.  They could’ve 

been argon.  We didn’t have the wavelength measured very precisely at that time.  You 

couldn’t just say on the basis of labeling that that was it.  It seemed like a pretty good bet 

that it was probably argon, so I came back up to the lab and I said, “Okay Bob.  Let’s 

pump it out.”   

 

 We pumped it out, flushed it with helium.  It went away.  Then we said, “Okay, let’s see 

if we can get it back again.”  We did that with the rubber hose and the welding tank.  It 
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got it back again and we said, “Okay, I think it’s argon, it’s real.”  To prove it, we’re 

going to have to get some pure argon.  This was Valentine’s Day 1964, so I remember it.  

I also remember not feeling very well that day.  I think I went home with the flu, but with 

instructions to the glassblower to, “Hey, put a spectroscopic grade argon bottle on my 

station and we’ll get back to this on Monday,” which we did. 

 

 The other thing was we, even at the very earliest day, we decided to try to get rid of the 

mercury in the tube by putting – the mercury was in a little sidearm that you could 

control the temperature of the sidearm, and control the mercury pressure in the tube, and 

we did.  We did freeze out the mercury, and the mercury green and red lines went away, 

but the blue lines stayed.  That said another thing, it’s argon.  We couldn’t really get rid 

of the mercury completely.  The other instruction to the glassblower was make us a new 

clean tube, and we’ll put that on.  Don’t put any mercury in it.   

 

 The next week was spent doing that.  Interestingly enough, when we got rid of the 

mercury, we not only had this one blue line which was a very high gain, 4880 

(Angstroms) line, but we had a whole bunch of other colors, blue-green, and all of them 

seeming to line up with things in the Harrison’s tables.  Even though they weren’t 

identified in the table, they were ionized argon.   

 

 That was the first week of this, and then we went on.  Also an interesting thing at this – 

we decided a couple things then, as the next step.  Got to measure the wavelengths 

accurately and try to identify them.  We didn’t, at that time, thought we hadn’t found a 
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good table of argon wavelengths, ion wavelengths with identifying energy levels.  We 

needed better literature.  We needed better wavelength measurement, and we didn’t have 

an instrument in our laboratory– we had a one-meter spectrograph. 

 

 The instrument we needed was about 300 feet down the hall and across it to another hall 

in another laboratory.  Fortunately, this was a laser.  We decided to C-clamp mirrors onto 

doorways and corners and bounce the beam out of my lab.  I was trying to count up the 

mirrors in my head the other night, probably ten mirrors to get it 300 feet down the hall, 

through a laboratory to the next hall, and down to the instrument that we wanted which 

was a two-meter photographic spectrograph. 

 

AK: In other words, you couldn’t move the laser. 

 

WB: It was attached to a vacuum station.  We couldn’t move the spectrograph.  It was too big.  

We just put the beam down the hall.  To make life more difficult, though, one of our staff 

members at the labs, Ron Knechtli, was visiting in Europe.  Ron was visiting a laboratory 

in France called CSF.  I forgot, it’s whatever the word for corporation is and then sans fil.  

Wireless.  He said, “Tell Bridges there’s a guy here with red, green, and blue laser.”  I 

figured, “Uh-oh that sounds like somebody’s doing the same thing we are.”  Mal Currie 

said, “Well you guys have got to keep this quiet.”  It’s hard to keep it quiet in a 

laboratory with a lot of curious people, and ten mirrors screwed onto the wall going down 

and around – 
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AK: About 300 – how many yards? 

 

WB: It was about 300 feet down the hallway.  We worked at it evenings.  Also I wanted to say 

credit to an associate at this time, a young guy who was a Howard Hughes Fellow at 

Caltech had basically been assigned to me to use him in any way I could see fit because 

that was part of his fellowship at Caltech.  His name was Arthur Chester, Arthur N. 

Chester.  I didn’t know what to do with Art.  First of all, he was in the physics department 

at Caltech, and he was a high energy, theoretical physicist.  I never understood what he 

did.  I never read his thesis.  What am I going to do with this guy?  You know, he’s not 

an experimentalist.  Art turned out to be just a jewel. 

 

 We worked together on the identification of these things.  Art would be at Caltech during 

the day, and he’d go to the library and Xerox a bunch of articles.  Then he’d come over in 

the afternoon, and then into the evening.  We’d sit with the spectroscopic plates out of the 

instrument, and try to identify these lines, which we did successfully.  He was a big help 

doing this, even as a theoretical physicist.   

 

We took exposed plates, and by this time we figured that if argon was this easy, and 

we’re not doing anything special, this is just argon in a gas discharge.  Tried xenon, that 

worked.  We picked up another fifteen or twenty lines.  Then he put on a krypton bottle 

on the same gas station, more wavelengths out of krypton. 

 

AK: All of this was using the mirrors? 
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WB: We had to do this with all the mirrors to try to get good wavelengths, so we could 

identify all these lines. 

 

AK: How did you avoid getting attention? 

 

WB: We didn’t.  Everybody asked questions.  Fortunately, they were all Hughes employees, so 

we just said, “Don’t mention any of this.”  I’d already submitted a paper on argon to 

Applied Physics Letters.  Then quickly followed it with a paper on krypton and xenon, 

which was also submitted to Applied Physics Letters.  By this time, the editor of Applied 

Physics Letters had decided he was fed up with laser papers, and so he rejected it.   

 

 So I turned around and submitted it to the IEEE Proceedings correspondence, and that’s 

where it’s published.  Later that editor left quickly, and Applied Physics Letters, and 

Journal of Applied Physics quickly started printing laser papers again.  For a brief 

interval there, he was rejecting laser papers out of hand because he’d had enough of 

lasers.  That was old stuff now.  This was 1964.   

 

 By the way, not only did we have a lot of wavelengths that was intentionally argon, 

krypton, xenon, neon – we did neon as well – we had lines we couldn’t identify as any of 

those.  I can remember sitting in my house one evening, puzzling over things, and the 

light went off that it was ionized oxygen.  We had ionized oxygen, nitrogen, carbon.  

These were contaminants from the hot cathode in our laser tube.  Later we, after great 
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difficulty, decided one of the lines had to be ionized silicon, which was just stuff that was 

being evaporated off the inside of the quartz tube.  It was fun. 

 

 Art and I eventually published a paper called “118 Lines in Ionized,” and then all those 

things.  That was what we found.  Later, the two of us worked on a paper that tried to 

summarize what everybody had found by this time.  There are two summary papers that 

appeared in 1965, one, our work, and one, everybody’s work that we knew about. 

 

AK: I think the ’65 publication was in Applied Optics? 

 

WB: That was Applied Optics.  That was the first time I published in an Optical Society paper, 

but it seemed an appropriate thing to do. 

 

AK: That was a new venture for the OSA. 

 

WB: Yes. 

 

AK: In part, because Physics wasn’t responding.  

 

WB: Well, yeah, the Journal of Applied Physics and Applied Physics Letters were just devoid 

of laser papers because of one editor.  I’ve forgotten his name.  Maybe I wouldn’t say it if 

I knew it, but he left and they came back. 
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AK: Even within the Optical Society, there was some concern that Applied Optics would be 

throwing articles away from the Journal of the Optical Society of America, you know, 

JOSA. 

 

WB: Applied Optics was one of the best things the Optical Society did.  It was fantastic.  John 

Howard deserves incredible credit for – plus for writing great introductories.  That was 

always the first paper I read in Applied Optics every month, was John’s little piece up in 

front.  It was really great.  

 

AK: I want to get to your years when you started getting quite active with the OSA. 

 

WB: Okay, you’ve already segued into it.  I don’t think this story is in any interview, but I was 

a member largely to subscribe to Applied Optics and the publications.  I was really tied to 

IEEE.  Most of the participants in the Tube Conference were IEEE people.  I joined the 

Optical Society, and proceeded sort of in a twofold way serving on paper committees, 

most notably the CLEA first conference which was 1967, I think. 

 

AK: This was the Committee on Laser Engineering and Applications? 

 

WB: The Conference on Laser Engineering and Applications, now called CLEO.  Then it was 

called CLEA.  When the 1969 conference was discussed and whatnot, I agreed to be a co-

program chairman for the 1969 conference with Martin Stickley.  It turns out, both 

Martin and I were members of IEEE, but I was a member of OSA.  So it was decided I 
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would then be the OSA representative on the – I didn’t really plan that, but that’s what 

happened because Martin wasn’t a member of OSA.  It could’ve been him all the same. 

 

 We were the conference program committee co-chairmen in ’69, and then we were the 

conference co-chairmen in 1971.  That’s how I really got started with the administration 

in the Optical Society.  It was like a flip of the coin, I guess. 

 

AK: So you were a co-founder of CLEA? 

 

WB: Probably not a very – I served on the first paper committee, but I wasn’t really one of the 

co-founders.  I think Tony Siegman was one, and Gene Gordon, certainly were active in 

the first 1967 conference. 

 

AK: I don’t know how usual it was at the time, it certainly became common for people to be 

members of multiple organizations. 

 

WB: I just never thought about it.  They were two organizations that were both doing things 

that I knew about and liked, and so many of my colleagues were also both members, 

Tony Siegman, for example.  He started out certainly as an IEEE guy in electrical 

engineering, classical electrical engineering subjects. 

 

AK: You went to Caltech in ’77.  It’s probably a coincidence, but I’ll ask you.  It was in that 

year, I believe, also, that you became a member of the publications council of OSA. 
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WB: That was probably just a coincidence. 

 

AK: That was just a coincidence.  Let’s talk a little bit then about the transition from Hughes 

to Caltech.  How did that decision get made for you?  Or did you make that decision? 

 

WB: It’s interesting, because it harks back to when I graduated, when I got my PhD.  At that 

time, people asked me, “Are you going to take a teaching position?”  I thought at the time 

yeah, I really like teaching.  By the way, in my last few graduate years at Berkeley, it was 

common for graduate students to be teaching assistants.  Usually it was a laboratory or 

something like that.  After I got my master’s degree, I became an associate at Berkeley 

and I taught a class, a full-blown lecture class.  It was interesting.  It was the course in 

electrical engineering for mechanical engineers and industrial engineers, the non-direct 

majors.  They were engineers, but they were not electrical engineers. 

 

 This was a class taught previously – in fact, they wrote the book for that class – by two 

Berkeley professors who were in their sixties or whatnot.  I looked at the book and 

thought, “Oh, man, this stuff is really boring.”  It was a lot of machinery, which I suspect 

was appropriate.  You have to also remember that at that time, Berkeley didn’t even 

require a course in differential equations for mechanical engineers.   

 

 I thought this is insane.  These people need to know how to solve dynamical systems.  I 

said at the beginning to my class – this is a very snotty thing to say when the two authors 
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of the textbook are down the hall – “You better buy the book because they’re going to 

expect sales, but I’m going to give you a set of notes, and we’re not going to go by the 

book.” 

 

 I taught them modern circuit theory, differential equations – linear constant parameter 

circuit theory – differential equations and all.  I found I really enjoyed this.  I had fun 

giving lectures and trying to excite people about new things.  That was really the genesis 

of it.  In fact, after another year of doing that, I decided if I were going to get my degree, 

I’m going to have to give up this job.  I enjoyed the teaching and I – not making that 

much progress – this is in sort of an intermediate time before I really got involved with 

Ned Birdsall and the vircator. 

 

 There was a question when I got my PhD.  Are you going to be an academic?  I could’ve 

been.  I would have enjoyed it.  I thought I’m an engineer.  I’ve got to do some 

engineering.  How can you teach engineering if you’ve never done any really, you’ve 

done just basically applied physics research?  I went into the industry and it was 

seventeen years later that I had an opportunity to try it again.  That was actually in 1974, 

’74, ’75.  I took a leave from Hughes to go to Caltech as what they call a Fairchild 

Scholar.  This is a very neat program that the Fairchild Foundation had put together to get 

people to come to Caltech, and do whatever they wanted to do.  They paid your salary. 

 

 I did that, and I got back involved in the teaching business.  I taught an optics lab that 

Professor Nick George who was then at Caltech, now he’s at Rochester.  I think he’s 
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retired now, but I taught that class and rediscovered how much I enjoyed teaching.  I 

went back to Hughes Research Laboratories at the end of the fellowship year, but I said, 

“You know, it would really be nice to be a professor.”  So my friends at Caltech, mostly 

Roy Gould from applied physics and Amnon Yariv, an EE in applied physics, started the 

wheels grinding to get me back to Caltech, which I did in 1977.  If I hadn’t have done 

that, I would’ve never met my wife. 

 

AK: You had wanted to teach again? 

 

WB: Yeah. 

 

AK: Enjoyed that year, ’74, ’75 was a Fairchild Fellow, and ended up going back to Caltech.  

Did you retain any relationship with Hughes? 

 

WB: Oh, yeah.  I continued to consult at Hughes one day a week pretty much until 2005.  

Since then, I haven’t had a regular consulting job with Hughes.  I’ve done some 

consulting since then with other companies. 

 

AK: I’m going to jump a little bit.  We might come back.  I’d like to jump a little bit to your 

year as president-elect of the Optical Society of America.  This was in ’87.  I came across 

something in the OSA where you had written a little memo to Jarus Quinn in April of 

’86.  You told him, “It looks like I’m going to have an interesting time in office.  

Interesting times, as in the old Chinese curse.” 
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WB: Yeah. 

 

AK: Yeah.  But you live in interesting times. 

 

WB: Interesting times. 

 

AK: Tell me a little bit about what you meant. 

 

WB: It’s funny.  I was trying to think what were the issues during those years?  In fact, I’m 

trying to remember what I did before being elected.  I was on the policy committee, I 

know. 

 

AK: Right, there was a committee on society objectives and policy, the SOAP Committee. 

 

WB: Yeah, SOAP, the SOAP Committee.  That was it. 

 

AK: There was a lot of change in the air.  I’ll give you some sense – 

 

WB: It was SOAP was where problems were dealt with that had become apparent.  One of the 

problems – I’m not going to go into detail because I don’t think I remember all of the 

problems – but at some point, I think it dawned on people that we were having a hell of a 

lot of conferences on the same subject.  Usually they would be these conferences that the 
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Optical Society would put together, and SPIE, which is another organization in optics.  

There was some concern that people were spending all their time writing papers for one 

of the other conferences.  Maybe we should do something cooperatively with SPIE.  That 

was one of the things that I don’t remember exactly which year it was, but we tried to do 

something like that.  I remember it just didn’t work. 

 

 We would suggest joint ventures, and what would happen is a joint venture would 

immediately surface that SPIE would be interested in, but they wouldn’t stop the previous 

conferences.  Instead of reducing the number of conferences, it was proliferating the 

number of conferences.  At some point, I think we just gave up, and went our separate 

ways.  I remember having some interesting discussions with Joe Yaver and the SPIE 

guys.   

 

 I think I’ll probably step on people’s toes, but I can do that in a history.  It’s clear that 

SPIE was an organization devoted to making money.  They sold publications, whereas 

the Optical Society was not involved in making money.  We sold publications and 

probably less than broke even.  Our publications were a benefit to the members, not a 

profit-making venture.  They were supposed to at least break even and they didn’t. 

 

 Some, like Applied Optics, would make a profit.  Others were supported by the profit 

from Applied Optics.  I’m not sure whether Applied Optics makes any money now 

because of the vast increase in postage rates.  I mean, it’s expensive to mail Applied 
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Optics.  That was clear even back in the eighties.  That’s interesting.  I don’t remember 

that memo, so I’m not sure what the interesting times were. 

 

AK: Well there was the Committee to Change the World of Optics.  I don’t know whether this 

was a – 

 

WB: That doesn’t sound like one of mine. 

 

AK: – another way of talking about the SOAP Committee or not, but on the agenda there – 

 

WB: That’s what the SOAP Committee did, I mean, in point of fact.  We were to deal with 

problems and to take new initiatives.  One of the initiatives, of course, which I thought 

was a great idea, was the optics kit for K through 12, mostly K through 6 students.  That 

was a fantastic idea.  I’ve forgotten when that actually happened, whether that was on my 

watch.  Somewhere in there, I know, but the group that put that together did a great job.   

 

That could’ve also referred personally.  Nineteen eighty-six was an interesting year for 

other reasons.  My first wife decided to dissolve our marriage in 1983, and so I was in a 

personal transition after 1983.  I met Linda in 1984.  We got married in 1986, six months 

after my divorce ended.  So 1986 was now a first year for me, personally. 

 

 I had also agreed to be a member of the U.S., the Air Force Scientific Advisory Board, 

which meant a lot of travel that year, as well as travel for the Optical Society.  There’s 
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another issue.  I was trying to think the chronology that turned into a real fracas, and that 

was the proposal to change the name of the Society to the Optics and Photonics Society.  

I think the proposal happened while I was president, and it was left to my successor to 

deal with it, who was absolutely shot full of holes and machine-gunned.  The Society 

voted to retain the name Optical Society of America and change the constitution so that 

no one in the future could ever change it.  That was one that didn’t work. 

 

AK: I’m not sure that it even went to a vote because there were so many objections. 

 

WB: Yeah.  I don’t either.  John Howard, of course, he liked the idea of changing the name, 

and he changed the Optics and Photonics News.  And the idea was then there would be a 

ball rolling.  But that didn’t happen.  The ball just ran against the brick wall.  So it’s the 

Optical Society of America now and forever. 

 

AK: And not the Optics and Photonics Society. 

 

WB: Not the Optics and Photonics Society.  I think that was my successor who had to deal 

with that. 

 

AK: You were president, though, past-president that year. 

 

WB: Okay, yeah. 
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AK: So a lot of the debate would’ve happened while you were president. 

 

WB: It was started, yeah, when I was president. 

 

AK: What was behind this? 

 

WB: I don’t know.  I didn’t start it.  But I think John Howard was.  He thought that was a good 

name.  It described what the Society did.  And it does.  But there’s something to be said 

for maintaining historical continuity.  I mean I always wondered why one of our chapters 

was in Quebec City, you know?  It was the Optical Society of America and here are all 

these avid Canadians.  We had two presidents who were Canadian, for that matter.  You 

know, Boris Stoicheff and Art Schawlow.  Maybe others, I don’t know.  Those are the 

ones that I knew personally. 

 

AK: There has been talk for that reason of changing the name again.  But – 

 

WB: To what? 

 

AK: Well exactly.  But the increasing internationalization of the organization – 

 

WB: Yeah, but I thought we passed one of these poison pill-type constitutional amendments.  

You can’t change it. 
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AK: Right.  On your watch, while you were president, the OSA created the Engineering 

Council.  I think this was to increase participation and improve the recognition of 

engineers in the Society at annual meetings.  There was a survey conducted that year, and 

as an incentive to take the survey, engineers could wear a button, I am an engineer. 

 

WB: I don’t remember the button.  I thought that was a very good idea, because traditionally, 

OSA membership had been largely academics with strong support from industry, but the 

support came from high-level industry like the president of the director of research of – 

but not the working bench-level engineers.  Somehow, and I think psychologically, they 

had the feeling that the Society was too scientific for them.  The Society had a structure 

that said, “Oh well, your papers shouldn’t be published in the JOSA,” for example. 

 

 Applied Optics did a much better job of supporting publications from engineering and 

applications, but still not enough.  The idea of having more interest and more recognition 

of our engineering members, I think was a very important thing to do.  I was happy to see 

that. 

 

AK: The number of technical groups that the Society formed, it got to be so many that they 

needed to form, essentially, another executive committee I think to handle that. 

 

WB: That’s always the problem with things that are successful.  It’s almost the Peter Principle.  

Things that get successful and they get bigger, and more split up until finally they’re 

unmanageable.  I don’t know whether it’s unmanageable now.  You’ve got to do that.  
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Look at the IEEE, for example.  It is so fractionated, and no one can talk to anybody else 

in the different IEEE organizations. 

 

AK: Again, during the eighties, the fiber optic field is exploding, which essentially is very 

closely tied to the laser technology, of course.  But still the fiber optics is a – and as I 

look back at those years, there’s tremendous growth pressure.  You could say it’s 

technology-driven.  It’s also market-driven. 

 

WB: I think in the case of fiber, it was.  To be honest, at the early days of fiber, we thought 

isn’t that interesting, but how the hell are you ever going to see through twenty miles of 

glass?  I mean, that’s what it was.  You know, imagine twenty-mile-thick block of glass.  

You’re not going to get any light through that.  Because your everyday experiences with 

green plate glass, things like that.  That was true.  It required a whole revolution in how 

you make glass.  You make glass in a fiber completely differently than you do a piece of 

plate glass.   

 

It was hard to imagine that that was going to be possible, and it took the visionaries, and 

the guys who really worked hard at it to realize a twenty-mile-thick piece of glass that 

was really clear.  I think it was hard to anticipate.  People have been fooling around with 

fibers for a long time.  Even since before World War II.  But no one ever imagined this 

really long distance application. 
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AK: That’s driving a tremendous expansion in the professions of engineering and applied 

physics, and physics in terms of research.  I sometimes think of the laser as an excellent 

example of how the dividing lines between these professional identifications can get 

really blurred. 

 

WB: Oh, yeah. 

 

AK: It was causing some tension within the OSA itself in terms of what is our identity? 

 

WB: I’m sure that’s true.  I guess I was never terribly upset by that, amused by it, sometimes.  

I’ve always enjoyed old people.  Crotchety old people, you know.  I grew up in a family, 

like I go back to my beginnings; I grew up surrounded by doting great aunts and uncles.  

I didn’t tell you that my grandfather had two brothers and three sisters, and they 

emigrated en masse from Montana to southern California.  We had a family of twelve old 

people that got together every Saturday night for a party.  I grew up in that environment 

as a little kid listening to stories of – so I’m very comfortable with crotchety old people. 

 

 I met a few crotchety old people in the Optical Society who said, “Oh, but we don’t do 

that.  The Society doesn’t do that.  Why, I remember when –”  You know, that kind of 

story.  I learned to just enjoy that and ignore it if it needed to ignored.  If there was 

something new to be done that was useful to the members, we needed to do it. 

 

AK: Well, the name change didn’t work. 
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WB: No. 

 

AK: Other things did, like the Engineering Council. 

 

WB: Yeah. 

 

AK: And increasing technical groups. 

 

WB: Yes.  I think those were good things to do. 

 

AK: What did you enjoy the most and what was your biggest challenge as president? 

 

WB: I don’t know about the biggest challenge.  The thing I enjoyed the most was being invited 

to China by Wang Daheng who I’m sorry to say just died recently at the age of ninety-

six?  Wonderful man, Mr. Optics of China, really a wonderful guy.  He invited Jarus and 

me to come to China. 

 

AK: This is Jarus Quinn? 

 

WB: Jarus Quinn, yeah.  Ostensibly – this was 1988, and the relationships with China were 

warming up amazingly well in 1988.  This was a wonderful opportunity.  We took it.  We 

were supposed to talk about a joint speaker program, exchange speaker program that we 
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would put together between the two societies.  It turns out what Wang had in mind was to 

get from Jarus how do you run a successful meeting and a successful society?  He 

realized, as many people did, that the Optical Society really ran the best meetings around.  

And Jarus Quinn was part of the reason for that. 

 

 So Jarus Quinn, my wife, Linda McManus, and I went to China. The fourth member of 

our party to China was Barbara Hicks who was the meetings director for the Optical 

Society.  By the way, that was Barbara’s first trip out of the United States - China.  That 

was quite an experience for her, I’m sure.  So anyway, we went.  We started in Japan 

with the Quantum Electronics Conference.  Went to that and then the four of us went to 

Hong Kong because Jarus was scouting future meetings sites in Hong Kong.  Then we 

flew to Shanghai for a laser spectroscopy conference that the Chinese Academy of 

Sciences Optical Society – their version of the Optical Society is part of the Chinese 

Academy of Sciences, and Wang Daheng was the head of that optics part in China. 

 

 We had an interesting trip, but every leg of the trip by air because Jarus had decided he 

wanted to bring along gifts from the Society to our various hosts.  He picked these nice 

engraved glass boxes which were made out of lead glass.  He carried them on in a 

suitcase, and every x-ray inspection immediately stopped the process because he would 

say, “Well I have some glass gifts.”   

 

They were absolutely black in the x-ray.  You couldn’t see them because they were lead 

glass.  He’d have to open his suitcase and describe – and then he’d run across the security 
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people who wondered why are they black in the x-rays, but I can see through them in 

reality?  He had to explain.  The three of us, Barbara and Linda and I, would be through 

and waiting for Jarus to clear the inspector. 

 

AK: To finish his optics class. 

 

WB: To finish his optics class, yeah.  It was an interesting.  Then after the meeting in 

Shanghai, then we were toured to facilities that Wang wanted us to see.  All of them were 

facilities that he had initiated, Institutes of Optics and Fine Mechanics, one in Shanghai 

and one in Changchun.  He had founded these, and then in his position with the Academy 

of Sciences, appointed the current directors, and so we got to see these facilities.  I don’t 

know whether we were the first to see them, but they were quite impressive.  We did talk 

about exchange lectures and things like that, but I’m afraid Wang was not happy with the 

answer to his question.  Particularly in Shanghai, I’ve got to describe where we stayed for 

this spectroscopy conference. 

 

 We got from the airport bus to the hotel.  There was this statue in front of the hotel of a 

flying horse, bronze statue.   I think Tien Ma means flying horse.  We thought this is sort 

of a seedy-looking hotel and it’s out here in the country.  There were fields with workers 

picking vegetables all around this hotel.  It turns out it was seedy, not because it was old, 

but it hadn’t really quite been finished yet.  You know, the pool was full of water, but it 

was also full of algae.  Things like that.  Everywhere we went; people didn’t seem to 

know what was going on in the hotel, and the students manning the booths.  Jarus’s 
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answer to Wang was, “Hey, you’ve got really good hotels in downtown Shanghai or on 

up at Hong Kong.  That’s where you need to put these meetings.” 

 

 Wang’s answer was, “Well we don’t have that kind of money at the Academy of 

Sciences.  We have to do low budget stuff.”  It turns out, by the way, this hotel, we 

couldn’t understand why no one seemed to know quite what was going on.  I sat in the 

bar, and ordered a beer, and the waitress said in good English, “Would you like ice in 

that?”  I said, “No, I don’t put ice in beer.”  She looked puzzled.  You know, made a note.   

 

It turns out this is the government school of hotel management.  So everybody in this 

hotel was a student learning their job.  So no wonder they – but the bottom line was, you 

know, if you’re going to have a first class international conference, you have to have first 

class international facilities.  At 1988, that was tough for the Academy of Sciences.  

Maybe it isn’t tough – it probably isn’t tough now.  I haven’t been to a conference since 

in China.  That would be interesting to see. 

 

 It was a wonderful experience.  We did have, and a lot of the people from the Quantum 

Electronics Conference in Tokyo, some of them came through Hong Kong into Shanghai, 

and attended this spectroscopy conference, so there were some other people we could 

share experiences with and observations.  The visit to the Institute of Optics and Fine 

Mechanics in Shanghai was interesting.  That’s basically their laser fusion facility.  It 

would be like Livermore in that effort.  And it was very interesting.   
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That was our first experience with Chinese sense of laser safety.  I hope they’ve 

improved since then.  At one point, I was walking in a big room and they had a kilowatt-

level carbon dioxide laser invisible beam at about eye level running right across the 

center of the room to a bunch of bricks that were glowing red.  If you’d have just walked 

straight ahead right through it, it would literally have taken your head off.  It was like, 

“Oh, well don’t do that.”  I mean, that was laser safety, was, “Well don’t do that.” 

 

 Another room that had a copper vapor laser blasting away.  Bright green, 100-watt-level 

thing, just lit up the room, but it was like right there.  Later on we visited a Chinese 

university.  I’ve forgotten which one.  We were in a lab and the guy was really proud of a 

small CO2 laser that he’d made in the form of a pistol grip thing that you could hold and 

pull the trigger.  He was doing this with a tongue depressor as a wooden target.  There’s 

Linda and Barbara standing behind him.  If he’d burned through the tongue depressor, he 

would’ve got right at them.  I said, “Get out of the way!”  It was incredible.  I hope 

they’re doing much better on that now, but laser safety was sort of a catch-as-catch-can 

thing. 

 

AK: I recall going through some early laser-focus magazines, in the early sixties, mid-sixties, 

safety was an issue that in the U.S. we were getting aware of.  I thought of it when I 

initially heard about your use of mirrors in the hallways at Hughes. 
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WB: We tried to keep them above eye level.  Of course if a mirror – we’d use some mag bases 

– if it would sag down, the beam would go down the hallway.  We had to monitor that all 

the time.  That was a bad safety issue thing. 

 

AK: I take it that you couldn’t do that today? 

 

WB: No. 

 

AK: But you knew the dangers? 

 

WB: We knew the dangers.  We tried to do it at night.  But there were still people wandering 

around the halls. 

 

AK: I wanted to bring up just for your comment, during the years of your being president-

elect, president, and then past-president, the SOAP Committee had several ideas.  One 

was to merge with SPIE or have a federation. 

 

WB: That was part of this, “Hey, you know, look, we’re both in the same business.  We have 

to sponsor the same kind of conferences.  Why don’t we cooperate on the conference?”  I 

never thought of merging the two organizations.  That didn’t seem to make sense. 

 

AK: Another idea was to divide Applied Optics into two journals. 
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WB: Yeah. 

 

AK: It didn’t happen at the time.  Later on, in ’94, divided it into three sections, is that right? 

 

WB: Right. 

 

AK: Another one was to divide OSA into three major divisions.  And another one was to alter 

the OSA’s original nineteen – 

 

WB: I don’t remember the three divisions.  Are you sure this is during that – 

 

AK: These were proposals.  These were kind of ideas that we should be thinking about.  I see 

them as manifestations of the growing pains or growth tendencies in the organization.  

The last one was to talk about altering the OSA’s original 1916 mission statement.  All of 

this, I think, being an effort to increased focus on photonics as opposed to optics. 

 

WB: Right, and to capitalize on serving a bigger community, which was a community that was 

clearly expanding, the photonics community. 

 

AK: What I wanted to get your comment on was well a lot of these things – well actually, all 

of them – were either tabled or rejected at the time.  Ten years later, a lot of them 

happened. 
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WB: Well, times change.  You have to go along with some change.  I think you go along 

quickly at your risk.  But you don’t want to say no forever. 

 

AK: Can I ask what your own position was on that proposal in 1998 to actually merge?  The 

OSA board approved a merger with SPIE, and then the membership voted on it. 

 

WB: I don’t even remember the formal proposal because I would have voted no.  

 

AK: A very slight majority of the OSA members voted no, and an equally slight majority of 

SPIE voted yes. 

 

WB: That was different than the changing the name, which was clearly overwhelmingly 

against it. 

 

AK: Right. 

 

WB: It’s funny; I don’t remember that as being such a moving issue because I don’t think it 

was a good idea. 

 

AK: The majority of your colleagues agreed with you.  But you certainly were in favor, and I 

think you personify the eclecticism of the OSA in terms of physicists, engineers, and all 

that. 
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WB: Right, I did.  Yeah.  To me, it’s all one piece.  You can’t really do one without the other.  

Why not include everybody working together?  I’ve never thought of people as we can’t 

do that, we’ll have to get a specialist to fill that role.  If you understand it, do something 

about it.  You know, that was the way I always operated. 

 

AK: I know from having read an interview transcript that you did with Shirley Cohen at 

Caltech in the early 2000s that you were very helpful in terms of the society for women 

in engineering. 

 

WB: That was the sponsor for several years.  That was back to even my undergraduate days at 

Berkeley.  We did not have segregated education, but all the classes I had in engineering 

were all male.  I always wondered hey, did I do something wrong?  This is interesting 

stuff.  Why aren’t there any women in this class?  There weren’t.  Just plain weren’t.  It 

seemed to me to be a strange and artificial thing, which I never understood.   

 

I mean, I understand the origins of that.  Somehow, girls are told, “You don’t want to do 

that.  That’s inappropriate for women.  You want another profession or another 

whatever.”  I never understood it or thought it was right.  I mean if something’s 

interesting, and you want to do it, do it.  Do what you love.  But it’s like, is engineering 

unlovable?  I don’t know. 

 

 I could never interest my own daughter in engineering.  She’s a medical doctor.  Probably 

I said once too often, “When you take high school physics, you’ll understand then.”  Now 
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she reminds me that she took high school physics, and it was a year where the physics 

teacher had a psychological breakdown.  She’s right.  He didn’t cover that.  I keep 

apologizing to her, “I’m sorry.  You had a bad teacher.” 

 

AK: Well she ended up in a science-related – 

 

WB: Oh, yeah.  Oh, she’s a good doctor. 

 

AK: I know you and I can remember the days when the medical profession had very, very few 

women.  If they went into it, it was pediatrics. 

 

WB: Yeah.  Hers is obstetrics and gynecology.  But, yeah, things have clearly changed a lot, 

and now we like to think that there are no divisions and no impediments.  I suspect there 

still are divisions and impediments, certainly in K through 12 education.  It’d be nice to 

see the Optical Society somehow more involved in K through 12 education.   

 

I just did a review for the National Academy of Sciences of a study that – I don’t think 

it’s been published yet – but it’s a study not requested by the federal government, which 

most NAS studies are.  It was requested by a private organization.  How do you make up 

with a good science program through K through 12?  The committee that did it did a 

fabulous job.  If my kids were taught that in school, I would be cheering. 
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 My guess, however, is it will never see the light of day.  The reason is because they 

picked as important subject matters that kids ought to know, evolution, cosmology, stuff 

that many people will say, “Oh you can’t teach that.  That’s controversial.”  We’ll see.  

But it was certainly a good, well-balanced science curriculum study.  Literally, K through 

12, where they define what units you taught, what you taught them at this level, and how 

you built on that at the next level, how you tied it not only to the still next level, but also 

to the channel across the way.  If we’ve got to do something, we’ve got to catch K 

through 12 education. 

 

 I always thought that the optics kit and optics is a wonderful vehicle because you know, 

visually, you can see it.  You can do things with it.  It doesn’t require expensive stuff, you 

know, a bunch of plastic polarizers and filters and whatnot, and do wonderful things.  I 

hope the Society continues to promote that, maybe running workshops for teachers and 

how to use it.  I don’t know.  We didn’t do anything quite that ambitious.  In my days, we 

just tried to get the kit put together. 

 

AK: Well there’s a number of things we didn’t talk about.  Certainly, many more things we 

didn’t talk about than we did.  That’s in the nature of the medium, and I’m very grateful 

for you to come down and make the time to talk.  But I do want to give you a chance.  Is 

there anything that we didn’t touch on that you’d like to mention?  Or anything that we 

went over that you want to go back and cover a little bit more? 
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WB: I can’t think of anything really important.  I never would’ve gotten through it without 

Linda.  That was the most important thing that happened in 1986 is we got married, and 

started this fantastic career together.  She got me through China alive.  She’d say, “No!  

Don’t drink that!  Do this!”  No, Linda’s been my helpmate for the last twenty-five years.  

We celebrate our twenty-fifth anniversary next month. 

 

AK: And then we’ll clarify that Linda McManus – 

 

WB: Yeah, Linda McManus. 

 

AK: You met Linda at Caltech. 

 

WB: I decided not to change my name to McManus.  So at Caltech, we’re McBridges.  And 

elsewhere, we go by Bridges-McManus or whatever.  Yeah and I met her at Caltech.  At 

one point, I was given the task of putting together an industrial support group at Caltech.  

We tried to get six wealthy companies to donate a million dollars each to support the 

research of young faculty.  I was given the job.   

 

Somebody else had negotiated this deal and then they said, “Well, Bridges will manage 

it.”  It had a lot of meetings and events and Linda’s an events coordinator professionally.  

That’s what she did at Caltech for the corporate relations group there.  So I met her as she 

put together my meetings with this industrial group and that’s how we met. 
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AK: Well congratulations on meeting Linda, and your subsequent marriage.  And 

congratulations on a fantastic career, and – 

 

WB: It’s been fun. 

 

AK: I hope you enjoy your retirement.  Are you fully now retired from – 

 

WB: Yeah.  Oh yeah.  I have an office at Caltech and a parking place.  I have to pay for the 

parking place now.  That’s been a big change at Caltech in the last few years.  But I don’t 

have to pay for the office.  But at some point, I’ve got to face the fact that I have to clean 

it out, and I don’t know where I’m going to put all this stuff.  So when we go down to 

southern California, I’m faced with cleaning a second garage of junk, so we could sell the 

house, and cleaning an office and a storage space at Caltech so I can make it available to 

other people.  That’s a daunting task.  Then we’ll eventually move to the – we spend 

more than half our time at Nevada City, anyway.  In the mountains in the clear air and all 

that wonderful stuff and snow that sometimes comes and traps us in the house.  But that’s 

what I’m looking forward to. 

 

AK: Great. 

 

WB: Still an active radio amateur.  We have a hilltop with big antennas and all that kind of 

stuff, so that’s fun. 
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AK: That’s great.  Well, thanks again. 

 

WB: Thank you. 

 

AK: Yeah.  Appreciate it. 

 

US: Nice job, fellas. 

 

AK: Thank you, Linda. 

 

US: That was excellent. 

 

LM: What were you trying to think of, Bill?  Manchukuo? 

 

WB: What? 

 

LM: Manchukuo? 

 

WB: No, no. 

 

LM: Beijing? 

 

WB: No.  You mean the place up north? 
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LM: Yeah, in Manchukuo. 

 

WB: Manchukuo is the – 

 

LM: County or – 

 

WB: No, Manchukuo is the Japanese name for China. 

 

 [End of Interview] 


