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AK: We're talking with Robert Guenther, who flew up this morning from North Carolina and 

braved what they're calling Snowmageddon or the Snowpocalypse of Washington D.C. 

So welcome, and thanks for coming. 

 

RG: Thank you. 

 

AK: I'd like to talk a little bit about your background, and then your work, your education, 

your current interests, and some of the organizations you've been involved with, 

including the OSA.  So let's start at the beginning.  Where were you born? 

 

RG: St. Louis.  I grew up in St. Louis.  The first twenty years or so, it was my home, but I 

went to college at Baylor, which is in Waco, Texas.   

 

AK: Tell me about that decision. 

 

RG: It was rebellion against my parents, is what it was.  That's about as far away as I could 

get, so that's what I did, rather than a local school like Washington University, which is a 

streetcar away from home.  So I went away, and it took me all day to get to Waco. 
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AK: Driving? 

 

RG: No, no.  I never drove.  I took the train.  So I saw the train die – the passenger train 

industry.  I saw it die riding the Katy rail line to Waco, K-A-T-Y, I believe that's it. 

 

AK: Was that just the name of – 

 

RG: That was the name of the rail line. 

 

AK: It wasn't an acronym. 

 

RG: No, I don't think so.  It was the name of the rail line. 

 

AK: You went to public schools in St. Louis? 

 

RG: Public schools, yes, just the standard.  There were no special schools then.  In fact, I think 

I was one of the first participants in the national testing of students to give them 

scholarships, the National Merit Scholarships.  I was in the first batch.  The teachers had 

not prepared us for it, and there were things on it that we'd never seen before.  I was poor, 

so I grew up in a low-income area, schools were mainly low income, but we didn't know 

any better.  I did get things like free coats at Christmas from Washington U, one of the 

fraternities when I was in Cub Scouts. 
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AK: Were you not far from Washington U where you lived? 

 

RG: No, I was a long way.  I lived in the center city, I lived close to downtown.  If you looked 

on a map, you'll see Lafayette Park, and I lived a half a block from Lafayette Park.  Now 

my house is part of Interstate 44. 

 

AK: In St. Louis? 

 

RG: Yes.  Interstate 44 goes right through where my house was, so it's gone.  It was good for 

my parents, but I don't have any memory of it.  There's nothing there anymore. 

 

AK: Tell me a little bit about how you developed your interest in science. 

 

RG: Sixth grade.  In fact, to prepare for these questions you might ask, I thought to myself, 

"What teachers really affected me in my career?"  Only two.  One was in grade school, 

one was in high school.  College and graduate school, no impact at all.  I have trouble 

coming up with their names sometimes.  I can't come up with the grade school teacher's 

name because there's a Mr. Norman, and I don't think it was him, but Mr. Norman keeps 

coming in my mind because I think he was my last grade school teacher.  But I had a 

teacher in sixth grade who brought all sorts of animals into the class for us to take care of 

until the school rebelled because of the upkeep of a bunch of wild animals in cages.  But 
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he was right out of school, and he was enthusiastic.  He made me interested in science, 

because I had no interest in anything in particular in sixth grade.   

 

 And then after that, in high school, I had a math teacher every semester just by chance.  

And so she affected me because I had her every semester, so I saw her for three and a half 

years.  I was in high school three and a half years.  So those are the only two teachers that 

really had any impact on me. 

 

AK: Do you recall her name? 

 

RG: Becker. 

 

AK: Miss Becker? 

 

RG: Uh-huh.  It was Miss, too.  And her favorite thing was to jump up in front of the class and 

start rattling off numbers that you were supposed to add, subtract, multiply and divide, 

and then come up with the final number at the end, and she would just pop them as fast as 

she could go.  And I could never keep up with it.  Some people could, and she could.  She 

could really add, subtract, multiply and divide on the fly.  I didn't have an interest in 

mathematics, particularly, but I was interested in using equations to find results, solving 

word problems, that kind of thing.  And she was a big impact on me.  So in my whole 

educational career, which went to my Ph.D., those two were the only teachers who really 

impacted me.   
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 I was shocked to realize that my college and graduate school faculty – I hope none of 

them see this – but I can't remember anything that made me interested, nothing that I can 

dredge up in my memory, where they caused me to take a particular direction.  My thesis 

was because I had to write a term paper for one of the professors.  We were supposed to, 

essentially, do a little research project and write a paper about some topic, and I picked a 

topic, magnetic resonance, and I wrote up this little paper.  A new professor had just 

come on board, and he came to me and asked me to be his student, so it sounded okay to 

me.  I had no direction I was particularly interested in going, so I used magnetic 

resonance to study condensed matter.  I did diffusion at high pressures, high 

temperatures.  That's what my thesis was on.  No optics. 

 

AK: Your doctoral thesis. 

 

RG: Yes.  There was no master's thesis.  You filled out this card and you turned it in, and then 

you went over to the registrar's office and they handed your diploma out to you through 

the window. 

 

AK: Unless they wanted you to leave for some reason, and then perhaps you could get a 

master's? 

 

RG: There was no reason that you couldn't leave after the master's.  There was no rule.  It's 

just if you didn't fill out the card, you didn't get a master's.  If you filled out the card, you 
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got one.  And they had this rule that says after your master's, you're supposed to wait, 

you're supposed to go two years, I think it was.  And so one of the guys who was 

graduating with me hadn't turned in his card for his master's when we turned it in, but 

they didn't apply the rule. 

 

AK: This would've been at the University of Missouri in Columbia. 

 

RG: Yes. 

 

AK: Go back a little bit.  Did you do any sort of ad-hoc science projects around the house or 

things on your own? 

 

RG: That's funny.  No.  I had animals, I raised animals, and fish, guppies.  You can breed 

guppies and get all sorts of fancy tails and stuff.  I did some stuff like that, but there was 

no discipline.  When I was in undergraduate school, my physics professor gave me a 

project, and I worked on that just on my own.  But it really had no direction either.  I was 

just diddling around.  I never wanted to teach.  That was never an interest to me.  So 

when I got out of undergraduate school, I went to work.  I worked for McDonnell 

Aircraft.  It was not McDonnell Douglas then, it was McDonnell Aircraft.  And I went to 

work there, and they were just starting.  Everybody had to have a research lab.  It was the 

style.  So I got hired at the beginning of the development of a research lab.   
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 I had an interesting boss.  I don't really think he built my interest in science at all because 

his main interest was to go up and visit the steno pool.  But he was fun to be around, and 

he had eclectic interests.  He was a chemist, but he had eclectic interests, and so he did 

electronics and other things like that. 

 

AK: This would've been 1960, '61. 

 

RG: '60, '61.  I got out of school.  I thought I was getting out at three years, out of college, and 

I found out that you had to do your last semester in residence.  I didn't know that until I 

finished the summer, when I'd finished all the courses.  So I went back for a semester in 

'59, the last semester.  I don't know what I took. 

 

AK: So you were on track to finish early.  

 

RG: Yes.  I had everything done at the end of that summer of '59.  But I graduated in January.  

I went back and got a diploma because my mother wanted me to.  She went with me.  We 

went down to Waco.  I can't even remember the event.  It was such a magnificent thing 

that I can't even remember.  I remember riding on the train because it was the first time I 

got to ride on a sleeper.  I was with my mother and she wasn't going to ride sitting up.  So 

that was a big event for me, and flying back, I remember.  But I don't remember the event 

of graduation.   
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 But anyway, I graduated in January, and went to work at McDonnell, I think on February 

2nd.  So I was still twenty.  And they gave me all the papers.  And one of the papers said 

“retirement '04.”  And none of us could figure out what '04 meant, 'cause this was 1960, 

and the concept of 2004 had not entered anybody's mind.  I thought that was an 

interesting thing to do.  It has nothing to do with science, but it's funny, how we didn't 

think of 2000. 

 

AK: You said you also finished high school in three and a half years. 

 

RG: Yes.  In St. Louis, I don't know why, but you could start school on the semester that was 

close to your first birthday.  So you could start in January, or you could start in 

September.  I was born in February, so I started in January.  But you can't graduate in 

January and go to college, because colleges don't even know what that means, starting in 

January.  So I had to get out in three and a half years just so I could match, or else sit for 

six months, but my parents didn't want me in the house for six months.   

 

AK: So your birthday's in February, what day? 

 

RG: Thirteenth.  That's coming up, so a birthday cake is in order today. 

 

AK: Tomorrow, that's right.   

 

RG: Yes, indeed.  I'm going home and celebrate my birthday. 
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AK: Good for you.  You were interested in animals, but you didn't go into biology as a major. 

 

RG: No, because biology – I don't want to offend – but at that time, biology was butterfly 

collecting.   

 

AK: Taxonomy? 

 

RG: What do they say in the bible?  You're supposed to label and name all the things.  That's 

what biology was, naming everything.  And I didn't particularly like chemistry, and now 

it's biochemistry.  That's where the action is.  So if it were now, I'd probably be in 

biology because that's where the action is.  But when I was going to school, the action 

was in physics. 

 

AK: Why?  How? 

 

RG: Because physics had the biggest impact on the Second World War.  And it had come in at 

the start of the Second World War.  There was no research, remember.  I mean, there 

were a couple of companies, Bell and GE, who had labs, but there was no engineering to 

speak of.  There was no government funding of research.  The Defense Department didn't 

exist.  It was the Department of War and the Department of Navy, and they didn't have a 

research arm.  There was no NASA, so at the start of the war, they had nothing, no 

technology or anything.  And they brought together all these physicists.  And it was all 
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physicists because there was no engineering community that did new things.  I don't 

know how that worked.  It just all ended up being physics people. 

 

AK: The Manhattan Project. 

 

RG: Yes, also Lincoln Labs.  Not Lincoln Labs, but what was the name of it?  There was a lab 

near MIT. 

 

AK: That's the Lincoln Lab? 

 

RG: Well, now there's a thing called Lincoln Lab, but then it was called something else.  I 

can't remember what it was.  And they did all the radar.  That's where the radar was done.  

So a lot of that, all those fancy electronics and everything, were all done.  And they 

decided not to let it die, and they created, in 1950, the research arms.  Funding flowed 

from the government out to people to do research.  And even then, a lot of it was done in 

industry. 

 

AK: Tell me about your decision to go to graduate school. 

 

RG: I went to work at McDonnell.  I thought I wanted to do research.  I wanted to be able to 

pick the things I did.  I didn't want people telling me what to do.  I wanted to pick the 

things I did, and it looked like that was the best way to do it.  I had gotten offers to work 

in other kinds of jobs, and I didn't take them because I thought at McDonnell I'd have a 
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chance.  And they did, they gave me leave of absence to go to the graduate school, and I 

was able to keep health insurance, which was a good thing because my wife had a baby, 

and that was paid for.  So that was the reason.  I went back to school because I didn't 

think I had enough flexibility with just a bachelor's degree to be able to steer my own 

sail.  I just wanted to wander around and play, and that would give me the opportunity to 

do that. 

 

AK: Freedom to choose your own topics. 

 

RG: Yes.   

 

AK: You mentioned before, but perhaps you could repeat for me, the subject matter of your 

dissertation. 

 

RG: I studied diffusion in ionic materials as a function of temperature and pressure.  When 

you have atoms moving around, this is self-diffusion.  You have atoms moving around, 

say in a silver halide, or a copper halide, which were the two groups that I studied.  When 

they're bouncing around in there, there’s two thermodynamic parameters that you have.  

One is called activation energy, which tells me how much energy do you need for the 

atom to move to the next place, and the other one is a thing called activation volume.  

And activation volume tells you how much the crystal has to change shape for that atom 

to get to go over to the next site.  And you measure the activation energy by changing 

temperature, and measure diffusion as a function of temperature.  And you get the 
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activation volume by measuring diffusion as a function of pressure.  These are high 

pressures.  I went up to 10,000 kilobars.  So they're respectable; one time it blew up. 

 

AK: Anybody hurt? 

 

RG: No.  I had a baseball game – I grew up in St. Louis so listening to the Cardinals, Harry 

Caray was the announcer at that time.  And the ballgame ended, and I had this slow leak.  

Every time I'd pump it up, it dropped down.  What was happening was the vessel was 

expanding, getting ready to come apart.  I didn't know it.  But the ballgame was over.  It 

was 9:30 or something like that, so I went home.  And it blew right through a wall, blew 

the vessel through the wall.  The next morning, I get a call.  I didn't get up real early, and 

the next morning, I get a call from the chair of the department, "Come and clean up this 

mess."  Well, I didn't know there was a mess.   

 

AK: So your choice of graduate school, the University of Missouri. 

 

RG: Oh, yes.  That's interesting.  I'm in St. Louis, so I've got two choices, Illinois or Missouri.  

Either one of them I could go to because they're both about the same distance.  And my 

wife – I got married and quit work immediately.  I always wanted to be a kept man, so 

that was my start.  But she couldn't get a guaranteed job at Illinois.  They said, "We'll 

probably get you a job," but she couldn't get a guaranteed job at Illinois.  But she did get 

one at Missouri, so I went to Missouri.  This may sound dumb.  My whole life, I made 

decisions like that, so that's why I picked it. 
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AK: So you got your doctorate, then in '68. 

 

RG: I left in April of '68 and went to work. 

 

AK: Right away? 

 

RG: Oh, yes.  Immediately.   

 

AK: You mentioned that you hadn't wanted to teach.  And you went as a research physicist for 

the Army Missile Command. 

 

RG: That's right, in Huntsville, Alabama. 

 

AK: And I think you had been on a NASA traineeship. 

 

RG: That's right.  I had a NASA traineeship while I was in graduate school.  They paid you so 

much a month, and then every kid you had, they paid you for your kid.  I couldn't get my 

wife to have more than one, so we only had one, but we got extra money for that too.  So 

we could live on it, and she was a commercial artist.  She worked in a hospital making 

displays.  When doctors go to meetings, they have real fancy displays when they give 

their papers, it's like posters, and she would make those 3D displays and things like that. 
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AK: Was your decision to go with the Army Missile Command related in any way to the 

NASA traineeship? 

 

RG: No.  Actually, NASA happens to have a large facility in Huntsville on Redstone Arsenal.  

The missile command is on Redstone Arsenal, and the Marshall Space Flight Center is.  

So the first month or so after we moved to Huntsville, they tested the last Saturn 5.  You 

know, clamp down and turn it on.  That was impressive.  With everything we did, we'd 

never seen anything like that.  Stuff came out of the cabinets.  It was unbelievable power.  

I went outside.  We were three miles from the tower where they clamped the rocket 

motor, then they directed stuff up toward the river, away from where we were, but you 

could feel the puff of air.  It was very low frequency, like 1 hertz or even half a hertz 

hitting you in the face from the pressure release from that.  That was one impressive 

thing. 

 

AK: Three miles away. 

 

RG: Oh, yes, at least.  We lived ten miles north of the arsenal, so that shook the dishes out of 

the cabinet.  So anyway, that was kind of interesting, but I did not even interview with 

NASA.  I only interviewed with the missile command and with NCR, National Cash 

Register.  NCR, they offered me a job.  Sylvania offered me a job.  And there were two 

post-docs.  Luckily, I didn't do the post-docs.  First, there's no benefit if you go to 

industry, post-doc has no benefit really.  But second, the market for scientists dropped 

into a giant hole in 1969, 1970.  You could buy houses in Huntsville for $500, 
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repossessed VA and FHA homes.  People just left them.  They were just around.  They 

had a little sticker on the wall of the house to tell you that you could buy this thing for 

500 bucks.  It was horrible.  And I had a job, so it was good.   

 

 But then they started laying off at the missile plant because the space program had landed 

on the moon, and there was no plan for what to do afterwards.  And the missile command 

actually made missiles.  They had trains that went around; they tested.  And there was a 

change in the political system.  We had a conservative president, where we'd had liberal 

presidents before, and I think that meant there was an interest in the government not 

doing it but private industry.  But anyway, this was not just in Huntsville, this was all 

over the country.  In physics, they were turning out, I don't remember the number, about 

3,000 PhDs a year, and there were 2,800 unemployed physicists.  There wasn't a 

university market for them, and there wasn't an industrial market.  The industry decided 

not to do research.   

 

AK: So you stayed with the Army. 

 

RG: Yes.  In fact, I retired from the Army in '97. 

 

AK: From '68 to '79, you were in Huntsville. 

 

RG: Not the whole time.  But I worked for Huntsville.  I worked for the missile command.  

This is kind of interesting.  In about 1970, I was doing condensed matter physics, but I 
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was looking at magnetic materials when I went to Huntsville.  And one of the senators 

put an amendment on the Defense Department appropriations bill, in 1973.  Mike 

Mansfield.  It was the Mansfield Amendment, and it said that the Defense Department 

can only do research on things that applied to the Defense Department.  Well, that had 

not been a requirement before, which is probably why NSF [National Science 

Foundation] had never gotten very large.   

 

 So, suddenly, we said we better find out something that might be interesting to the 

missile command, so we went into optics.  And then we discovered that there had been a 

black program in Huntsville all the time, while I was there, before I even got there, on 

high-energy lasers.  So there were three centers for high-energy lasers, one in the Navy, 

the Chesapeake Bay – I don't remember the name of the installation – an Air Force one at 

Albuquerque, and one in Huntsville.  The Redstone Arsenal is very large, and you could 

hide things without hiding them. 

 

AK: When you say black program, you mean secret? 

 

RG: More than secret, compartmental.  Compartmental means they make a list of who knows.  

So if you know, you're on a list.  If you're not on the list, nobody will tell you anything.  

So that's what was going on.  And they made three services.  Each of the services got a 

gas dynamic laser, GDL.  There was one in Huntsville, one in Albuquerque and one the 

Navy had.  Then the security clearances relaxed around '70, and we learned of it, and that 

was another reason for looking at optics.  But in about '72, the three services were getting 
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pressure from Congress to look like they were cooperating.  So I was sent to Albuquerque 

for three years as the link between the Army and the Air Force, high energy laser 

program. 

 

AK: How much work had you done with optics and lasers prior to this? 

 

RG: Zero. 

 

AK: So what was it like for you to move into that? 

 

RG: Well, I had a lot of learning to do.  We decided before I went to the high energy laser 

program, we decided to look at guidance systems.  We were going to do optical 

processing.  So that was one of the emphases.  And there's another one which you 

probably never thought of, but a place like the Missile Command has all these missiles 

that have been made, and there's a data sheet, a description of how to build every one of 

those missiles.  It tells you what the screw is, what the threads are, how deep.  Everything 

about the missile is on a bank of data files.  At the time, they were on microfiche, and 

there would be a little IBM card that would tell you what the part was, and then a picture 

of microfiche on that IBM card that would have all the description of that part.   

 

 And since you got every missile that's ever been made in this database, this is a 

horrendous data collection and data management problem.  And the Missile Command 

had that, still does.  On the ones that are actually in the field, they have upgrades all the 
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time.  Repair a part, you know, change a part, make it work better.  And all of that has to 

be put in and taken out of the files.  So we also looked at holographic memory storage, 

data storage.  So those two things we went into.  And with the high-energy laser, I 

already knew spectroscopy because magnetic resonance is spectroscopy.  It's not light, it's 

radio waves, but it’s not that different.   

 

 So when I went to Albuquerque, I worked with some fellows there, and I used the 

knowledge I had about spectroscopy.  I worked on a couple of problems.  One, trying to 

make a visible excimer laser, which we never did –  I mean nobody's ever made a visible 

excimer laser – and the other one was to make a visible chemical laser, which again was a 

failure.  So I don't have anything good to report about that, but we worked on those 

problems. 

 

AK: There was an article in a recent issue of Optics and Photonics News that described the 

thousands and thousands of lasers that actually never found an application. 

 

RG: Oh, yes.  A lot of them were done at Bell Labs, and there's a couple of papers – we're not 

ready to talk about it yet, but I was really in scientific management most of my career. 

 

AK: Go ahead, talk about it. 

 

RG: When I left Huntsville in '79, I had just started a project to make an optical guidance 

system that used optical processing.  And I had shown that I could track my car as it 
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drove down the street.  That was the easy part.  The hard part was actually putting it into 

a missile.  The Army missiles were six inch in diameter.  That's a piece of information for 

you. 

 

AK: They just are. 

 

RG: They just are.  Air Force missiles are 12 inch and a half.  You don't have a lot of room, so 

you have to be able to package all this stuff in the missile.  And it can't occupy too much 

in the nose.  I left, but the guys who followed me after '79 actually made an optical 

processor, put it in a missile and did drop tests where you put it on a parachute and drop it 

out and it guides to the target, and then you catch it in a net.  The thing about missiles is 

you only use them once, and they don't have to live very long.  They only live about a 

minute.  I left before all the good stuff got done.  But I feel that was something I did, a 

contribution.  I actually showed that there were techniques we could use to make the 

thing work.  But then I went to the Army Research Office. 

 

AK: Where was that? 

 

RG: That's in Research Triangle Park, North Carolina.  It was actually founded in 1950, same 

time as NSF.  In fact, well, it was put out for bid.  The Army put out a bid; they asked for 

bids for a university to run their research program.  And my understanding is that two 

schools were in the final, the University of Virginia and Duke.  And Duke won because 

the University of Virginia was a state-owned institution, and they felt that the state would 
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put too many restrictions on the operation of the center.  That's what I understand.  I have 

no knowledge of this.  This was done when I was ten years old or whatever.  So anyway, 

I went there, and it turns out that Duke ran this thing all the way until the Vietnam War.   

 

 And then the president of Duke was running to be president of the United States.  And 

one of the neat things to say was that the war was bad.  And so he said that all the 

military should get off campus.  That offended the Army, and so they left.  They moved 

out to the Research Triangle Park from Duke's campus. 

 

AK: Did this mean that they were now operating without a university affiliation? 

 

RG: That's right.  They had no university affiliation.  They were operating just like a 

government agency, just like all the others, ONR [Office of Naval Research] or AFOSR 

[Air Force Office of Scientific Research].  They were operating with just government 

employees.  When they started, they had been Duke employees. 

 

AK: So you went there in '79 to Research Triangle Park as director of physics. 

 

RG: No, no.  You have to work up.  That's a high position.  That's a Senior Executive Service 

position, or it was then.  I went there as a program manager, so a couple of layers down.  

And I worked my way up to being the director of physics. 

 

AK: So about 1990? 
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RG: '89, '90, I think. 

 

AK: You were Senior Executive Service from 1990 to '97 when, I guess, you retired. 

 

RG: Okay, when I retired.  Yes. 

 

AK: So you've been in that area now for a while. 

 

RG: Thirty years.  You know, you move around, finally, you find someplace you like and just 

stay there.  In fact, part of my reason for retiring was when you're a senior executive, 

you're supposed to be able to move anywhere that they tell you to go.  And so they told 

me I should come here.  They were forming the Army Research Lab, which is in Adelphi, 

Maryland.  And they had a position for me to run a division, and I didn't want to do it.  So 

I told them no, and then I had to go out and find a job, because I didn't feel like 58 was, I 

think that was my age then – 

 

AK: In '97 when you retired – 

 

RG: Yes, I didn't feel like that was the time to quit.  I don't feel like it's time to quit now, 

though I have retired as of January from Duke.  I've got a small business and I'm working 

two days a week, so the retirement part I'm not ready for yet.  I'm still trying to figure out 

what to do when I grow up. 
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AK: A lot of your work was probably classified. 

 

RG: No, not at the Army Research Office.  They classified stuff that we were working for, but 

we just didn't tell the people who were doing the research that they were doing something 

that impacted the classified material, if there was a classified.  So there's no problem with 

you asking me anything, because they told me I forgot all the classified stuff.  When you 

leave, they read you out, you immediately forget all that.  That's what they tell you.  So 

you don't have to worry about asking me anything, because everything I did was not 

classified. 

 

AK: So you were a program manager. 

 

RG: Yes.  You have a program.  Mine was in optics, and lasers, and I'd go out and try to find 

the best projects I could.  People would send me proposals, or I’d go out and ask, "Send 

me a proposal on this.  This is really good."  And they would send me a proposal.  We 

would have it reviewed.  And depending on the reviews, we would fund it or not.  The 

magic thing is that when you look for these, you try to find enough that you can claim 

success.  You can say, "Look at how good this research we're funding is," and then you 

get more money.  So I figured 5 percent was what I'd try to shoot for, 5 percent of all the 

programs I had would have something in it so good that I could claim it was brilliant, and 

they'd give me more money. 
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AK: When you were a research director, what were you doing then? 

 

RG: Making other people work.  I still did the same thing.  I went out and tried to find 

research, but over the entire area of physics.  And then because I was a manager, if there 

was a hole somewhere, like they needed a new biology, chemistry person, or they needed 

a new director of electronics, I did that too.  I would do that.  And so I went around and 

tried to find new things to work on.  I can give you some examples of that. 

 

AK: I'd love to hear it. 

 

RG: There were two ways I did it.  One was a thing, I just made the name up because I'd been 

reading Lord of the Rings, I called it Palantir Study because of the Palantir Stone in the 

Lord of the Rings.  You'd look in there and you could see what might happen.  You didn't 

see what was going to happen.  I thought that was the key thing.  You looked into it, and 

it could happen.  So I’d bring four or five people together, we'd look at a problem, they'd 

generate a paper, and there were successes and failures.  One should've been a success, 

but nobody paid any attention to it, and the solution was developed by somebody else for 

other reasons.  They were trying to make a terahertz source. 

 

AK: A lasing source? 

 

RG: It could be lasing.  It could be not.  It didn't have to be a laser.  But there aren't any really 

good terahertz sources.  I can give you a zillion reasons why not, but anyway, I called 
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some people together, why can't we make a decent source?  What would be good?  And 

one of the things they talked about was what looks exactly like the quantum cascade 

laser.  But, of course, the quantum cascade laser was invented without knowing about the 

other.  But now, the quantum cascade laser is being used as a terahertz source.  It's very 

good.  And the reason it's working, I think, is because of that paper.  So that's one that 

wasn't a big success.  You're the only person who's heard about it, except the guys who 

worked on the paper. 

 

 Another one which wasn't successful, because I could never get the guys to finally 

publish the paper, was to look at plasmons, and see where was a good place where there 

might be utility.  There was a lot of work going on in the visible, short wavelengths, near 

infrared.  And that looked like a rotten place to do it.  But in the terahertz, it looked really 

great.  And I'd hoped that the paper people would've directed their efforts toward that, but 

the paper never got written. 

 

AK: When you say you were trying to get the guys, who were the guys, and where were they? 

 

RG: I can't say that. 

 

AK: That you can't say. 
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RG: Well, I could.  I mean, I know who they are.  And the fact that they didn't get written was 

because one of them just didn't do it.  He goofed off.  And he knows who he is, and I 

don't want – I mean, it's not fair. 

 

AK: Okay.  What I was getting at, were these people who worked – 

 

RG: Scientists at universities, for the most part.  But they didn't have to be universities.  They 

could be industry too, but as time's gone on, the industry people have dwindled to 

nothing.  We did another one.  This one was pretty cool.  There were theoretical analyses 

of photonic structures, photonic crystals going on around 1989, 1988, 1989.  And I had 

just hired a guy named Henry Everitt, and I needed a project for him to do, so I told him 

to hold a workshop and find out what utility photonic crystal materials is.  This is January 

or February of 1990, but it's good skiing season, so we were out in the ski resort.    Eli 

Yablonovich brought the very first crystal.  He'd just made it.  And a guy named Elliott 

Brown, who was at Lincoln Labs, says, I think I've got an idea for producing it. But what 

was interesting about the meeting was how few applications, for what now looks like a 

very application-oriented field, we could come up with.  Then, it was hard to come up 

with an application.   

 

 Because the question was, all right, we made one in the microwave range.  Should we 

spend the money to make it in the visible range?  Because we didn't know how.  But we 

decided to do it.  And so there was a special issue of JOSA, and that's how we broadcast 

our interest.  And Elliott put an antennae on top of this photonic structure, and the 
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antennae radiated out and not in, so it made sense for the Army as a good application.  So 

that was a good workshop that was instrumental in starting an area.  Another one was the 

optical interconnects.  There were people who had done some stuff, but the very first 

paper was by Goodman and some other people, and that was my Palantir study.  That was 

cool. 

 

 Another one was in computational imaging, we held a Palantir study, and that paper is 

referenced a lot in original articles.  So those were management techniques where my 

thing was just to get them together and direct them, and hope that they work on them. 

 

AK: When you say optical interconnects, do you mean – 

 

RG: There were three kinds.  An intrachip, that means inside the chip, like clock distribution.  

The next is around the board, and finally, it's around the back plane.  The audio on my 

TV is fiber connect, but it's not driving the thing.  Computational imaging led some 

people to actually make a thing called a cubic phase distortion on a lens to give them 

depth of field.  They have to use processing to recover the image.  It blurs the thing, and 

you use signal processing to get a decent image.  And that's been a big thing for cell 

phones because you don't want to focus on your cell phone.  You just want to aim it and 

take a picture, and so you need depth of field so that you don't need to focus, but you can 

still have high resolution.  So several companies were formed and purchased by other 

companies, and that's a going activity. 
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AK: So in this capacity with Army Research, you were really making decisions about what 

kinds of projects to allocate reserves – 

 

RG: Oh, yes.  That's what those people do.  You don't think up the ideas, so if the ideas don't 

come, you don’t spend any money on them.  You could spend money on bad ideas, but 

there are people who make those decisions, and I was one of them at one time. 

 

AK: And the Palantir Study, you mentioned that several times.  It wasn't just one time you did 

that, this was an approach you had of getting people together. 

 

RG: Like five, together for a week.  They're locked up on a university campus where they 

have complete access to libraries, and they've got to turn a paper out on the subject.  And 

they know about it before they come.  It's not a surprise.  You're essentially giving them 

time to devote some thought to coming up with an idea that they've been banging around 

in the back of their head. 

 

AK: And this is a way, not of getting at what will happen, but what could or might happen. 

 

RG: Right.  I mean, that was the idea for the name.  And if that's wrong, if that's really not the 

way it was in Lord of the Rings, it doesn't matter.  That's the way I read it.  [Laughter]. 

 

AK: Okay.  In 1997 then, you – 

 



Interview with Robert D. Guenther, February 12, 2010 28 
 
 
RG: Went to Duke.  I told you I had to find a job. 

 

AK: The alternative was to go to Adelphi, Maryland.  So you went to Duke.  What did you do 

there? 

 

RG: Duke was having a problem at the time with one of their laboratories, internal to Duke, 

which was called a free-electron laser laboratory.  And there was a management problem, 

and I came and helped with that. 

 

AK: So that wasn't related to the Fitzpatrick Institute for Photonics. 

 

RG: No.  When the problem was solved and things were working again at the Free Electron 

Laser Lab, then I was unemployed again because I was just a hired gun.  So, luckily, they 

decided to create the Fitzpatrick Center.  And the director of the Fitzpatrick Center asked 

me to help, so it gave me another job to do.   

 

AK: So you became executive director. 

 

RG: Yes.  I took care of all the educational aspects.  They don't offer a degree.  They offer a 

certificate showing that people, when they did their regular degree, emphasized optics.   

 

AK: This is an interesting concept, the Fitzpatrick Institute for Photonics.  It's at Duke, and 

involves the University’s Pratt School of Engineering and the School of Medicine? 
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RG: It's, actually, supposed to be Arts and Sciences too.  They're all involved.  One of the 

pushes by somebody like me when I was at Army Research Office, was to encourage 

multi-disciplinary activity because that's where, really, all the action is.  If you see where 

lasers was invented, they were invented where there were guys with lots of different 

technical skills.  They weren't invented by a guy who only knew how to do one thing.  

But the universities aren't organized for multi-disciplinary.  Only industry was.  So the 

idea was the Institute would help the university organize itself to do more multi-

disciplinary work. 

 

AK: Was it organized while you were doing your job with the free electron lab? 

 

RG: No.  It started right after.  Like I said, I was just lucky.  It started just right after.  There 

was this little inertia.  They kept paying me, but I wasn't going to get paid long, and then 

the Fitzpatrick Center came up, and I got to do that. 

 

AK: When you saw that that was coming to be, did you think – 

 

RG: It was all accidental.  No, I didn't do anything.  You say did you actively do this – 

 

AK: Did somebody approach you then? 
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RG: Somebody approached me.  Actually, Dave Brady.  But it was, from my point of view, it 

was all accident. 

 

AK: So that would've been 2000.  about '99.  How is that working out? 

 

RG: Universities are like big boats, and you want to make the boat go a different direction, it's 

going to take a lot of work.  The universities are still organized according to departments.  

There is a reward system at the university, even though they may say they don't care 

about it, there is an award system, and that's administered through the departments.  The 

money flows through the departments.  So they have not worked out the management 

issue.  This is not to say the university's bad, but they haven't worked out how the 

multi-disciplinary thing would reward the faculty for doing it.   

 

 They just haven't worked that out.  Now in industry, it's the same kind of problem.  And 

they have a thing called matrix management, which was supposed to manage across multi 

divisions, and departments, and branches.  And that was an attempt – that probably didn't 

work any better.  But usually, in an industry, they can destroy a department, create a new 

one, much easier than you can destroy physics and create some other department. 

 

AK: So at the Fitzpatrick Institute, do you have a building? 

 

RG: The Fitzpatrick Family donated money to Duke and Stanford to create institutes.   I don't 

know if extra money was given, or if it was part of the money that was given to form the 
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institute, but it went to Duke to pay for the building, a large building called Center for 

Integrative Medicine.  Half of the building is medical, and half of the building is, 

essentially, engineering. 

 

AK: So could you give me a sense of what kinds of projects might be going on? 

 

RG: There's a lot of imaging.  There's a lot of bioengineering.  There's a lot of imaging that is 

not related to medicine.  There's research related to medical imaging, which is a different 

thing than you might think about research associated with just imaging in general.  So, 

for example, Dave Brady has a group called DISP, Duke Integrative Sensor.  He's real 

good at thinking up these initials.  I can't remember. 

 

AK: Bio-sensing? 

 

RG: No.  No bio-sensing in that one.  But anyway, he's making, for example, a gigapixel 

camera that would take, like, over 180 degrees, in one snapshot.  There are guys who do 

magnetic resonance imaging, and they've been looking at polarized helium, polarized 

xenon to do contrast enhancement and that sort of stuff.  When they first created it was 

around 2000 when the big rise in the communication business was starting.  So 

everybody thought that there would be fiber everywhere, fiber to the home.  Well, there is 

fiber to the home now.  I've got fiber to my house.  But I mean that's ten years.  It was a 

giant drop in employment and everything around 2002.   
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 But anyway, when the thing was created, there would be a big emphasis on the fiber 

communications.  That has dropped.  David Smith, who does cloaking, making an object 

that can't be seen by radiation, he's there and he's in this.  I don't know if you call that an 

imaging problem or a not-imaging problem – anti-imaging. 

 

AK: How not to have an image. 

 

RG: So those are some of the activities that are going on.  Quantum computing is another area.  

And cooling – not Bose condensate, but Fermi condensate because it gives them the 

ability to look at quantum phenomena.  So those are some of the things, and there's a 

website where you can read about it all.  

 

AK: A lot to keep track of.  You mentioned something a little while ago that I want to follow 

up on, and that is your reaction to retirement, as it were.  You finished with the 

government, but that didn't mean – 

 

RG: I wasn't ready to quit. 

 

AK: Right.  Tell me a little bit about that, because not everybody does that. 

 

RG: Well, you're in a job, and you're enjoying the job, and the job's been beneficial to you.  

Then giving that up means there's a void in your life.  You become depressed and lots of 

other things will happen to you because you've taken away a pleasure source, if you like, 



Interview with Robert D. Guenther, February 12, 2010 33 
 
 

a stimulant, a thing that caused you to be active mentally and maybe physically.  If you 

hate the job, then probably retirement is a blessing.  But I always say there's no time off 

when you're retired.  There's no vacation.  There are no days off, a weekend.  And that 

means that your whole life suddenly becomes flat, constant.  And I think you need some 

stimulant to keep yourself moving, to stay ahead of the grim reaper.  So for me, I enjoyed 

working with the students.  So at Duke, I'd have them do projects; several patents came 

out of it. 

 

AK: Graduate, undergraduate? 

 

RG: Undergraduate.  Because the graduate students, they've got their own, long-term things.  

But with the undergraduates, you could do just like you would do in industry, a spot 

project.  And we had several patents.  One was on a Braille reader that would be cheap, 

that used bimetallic flexors to raise and lower the pins for the Braille, and that was 

patented, and they were selected as one of the ten finalists in the national best patents 

Hall of Fame.  There's a Hall of Fame for patents, and they were chosen to go to New 

York City to compete in the finals, which had three categories, one undergraduate, one 

graduate and one overall.  So they were in the ten finalists for that, and I don't know what 

the status of it anymore, but they were going to actually build it.   

 

 The problem we had was that there are only so many blind people, and it only helps blind 

people.  So investors don't feel like there's a big enough market if you just help blind 

people.  And then another group developed an idea for laser surgery, where the surgical 
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team doesn’t know if they're going to need to turn on the laser or not.  But if they 

encounter a blood problem and they need to cauterize to stop the bleeding, they'll turn the 

laser on.  Well, where’s the protection for the people coming in and out of the operating 

room, like a nurse or a doctor coming in?  There’s no protection.  You can send 

somebody out right away to put the sign up that the laser’s been turned on, but once they 

leave they've broken their sterilization protocol and can no longer participate in the 

operation.   

 

 So the students came up with a radio frequency interlock between the laser so that when 

the laser was turned on, the sign outside went on saying there was a laser in here, and 

they patented that.  But they graduated, and so it's never been turned into a product.  And 

another group measured rat volume.  In research, biologists only weigh rats, their 

research is always rats, rats and mice, and they weigh them, and that's the total piece of 

information they have about that rat.  But for drug uptake and stuff, volume's more 

important than weight.   

 

 So they developed a technique for measuring the volume of a rat, and if you put the rat on 

the scale, you get both the weight and the volume.  So those were some of the projects.  I 

told you that at Fitzpatrick Center I could do education, so I had a thing called Capstone 

Design course in the physics department, and that's what they did, and that was fun, and 

that was very enjoyable.  But, see, that's a stimulant that I wouldn't get if I retired.  Now, 

I do woodworking and build furniture and turn bowls and carve, but that's done alone.  

Woodworking is not a team activity, and I need to be able to talk to people.  So that's the 
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reason I couldn't retire.  I had to have something to do.  And I spent fifty years doing 

physics and optics.  I didn't know how to do anything else.  So I had to keep doing 

something associated with the technology I'd spent so much time learning. 

 

AK: Well, it sounds like you have every reason not to retire. 

 

RG: I think all of us have every reason not to retire.   

 

AK: I want to ask you a little bit about the OSA.  You're a member of the American Physical 

Society and also the OSA, and SPIE, all three organizations. 

 

RG: I'm not a member of the SPIE.  I used to be, but not anymore. 

 

AK: Okay.  You chaired their Fellows Committee.  One of the reasons I ask is because, in 

terms of interdisciplinary collaboration, there's been a history at the OSA of working with 

other organizations.   

 

RG: I represent OSA to AIP for one of their education programs. 

 

AK: The American Institute for Physics. 

 

RG: Yes.   
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AK: You were a member of OSA’s Public Policy Committee, and then you also chaired that 

committee back in the early 2000s, 2000 to 2004. 

 

RG: Yes, right. 

 

AK: And that was when the Joint Advocacy for Optics and Photonics group produced a 

document called Riding on Light, which was a survey of various issues and problems 

associated with transportation – security, efficiency, safety, that sort of thing. 

 

RG: Right.  One of them was transportation particularly, working for the Department of 

Transportation. 

 

AK: That looked to me like a wonderful example of public policy, joint advocacy, working 

together with other organizations. 

 

RG: Yes.  You need a champion for that.  At the time, there was a champion here at OSA, but 

a champion has to have an expense account, or be rich, because there's travel, there's 

things that you have to do.  They're not necessarily expensive.  Well, traveling is 

expensive.  They're not super expensive, but they require an expenditure of funds that I 

don’t know if the Society would want to do.  I think there's a place for it, I think it's a 

good thing to do, but it is a thing that the board would have to say, we're going to spend 

money on that. 

 



Interview with Robert D. Guenther, February 12, 2010 37 
 
 
AK: Yes.  But you took an interest in this public policy committee. 

 

RG: Yes. 

 

AK: Tell me a little bit about that. 

 

RG: Well, should I be frank?  It's so easy because the politicians treat you like you're 

wonderful.  They want to be good to you because you might vote for them.  And the 

Society thinks that anything you could do with the Congress would be just wonderful.  

And the fact that you stimulated some sort of interest is wonderful.  So everybody thinks 

it's wonderful, and it didn't take any work at all.  So it's a really neat thing.  You have to 

be nice.  They're not wrong.  That's the first thing you've got to remember. 

 

AK: When you say they're not wrong. 

 

RG: Whoever you're talking to, if they don't agree with you, they're not wrong.  They just 

disagree with you, they're not wrong.  And so you have to learn to be able to do that sort 

of stuff.  But if you've got that under control, it's not hard to do.  And as I said, the people 

are interested in you coming to them, the congressmen, because they're interested in 

generating votes, and the Society is interested in you acting as that interface.  So I think 

it's one of these areas where you win all the time if you're nice.  But that's not what you 

were interested in. 
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AK: It is.  But let me just ask you, one might think that they're actually in need of the 

information. 

 

RG: Oh, yes.  But as I said, you don’t give it to the congressmen.  You give the information to 

their aides.  And also, we put aides in.  We have two [OSA] Congressional fellows. And 

they're very, very important.  And every once in a while, they want to cut their budget 

and say, well, we should only have one.  But it's just cost.  The public policy thing does it 

for free.  But the advocacy part is going to end up costing because it's costing time, 

travel.  You have to prepare materials, and you have to talk to people, you have to get 

people to give you materials.  Most people would give you the materials you need to help 

sell a particular concept or idea.   

 

For example, I have a research project, it's not research really, but we developed a 

technique for identifying a thing called Compartment Syndrome.  Compartment 

Syndrome is the thing that causes most of the amputees in Iraq and Afghanistan, and it's a 

big problem for the military.   We developed a technique for identifying it, so we got 

money to put equipment into the field to, essentially, study the problem and prove that 

the technique is really effective.  And we have already done it in an emergency room in 

North Carolina.  So anyway, I was asked by Duke to go to Congress to give a talk on that.  

But it's optics related, and that sort of thing would be something that the OSA could do.  

The thing that I'm interacting with at AIP is an organization that AIP has that puts those 

two-minute to five minute blurts of science in the news that you see in your local news.  



Interview with Robert D. Guenther, February 12, 2010 39 
 
 

You see, they'll say, "Well, we'll go to so-and-so and we'll learn about this," and it fills in 

the thirty minutes that the local news has got to fill. 

 

AK: Science news. 

 

RG: And the AIP does that.  I encouraged OSA to participate, and OSA is a participant now.  

And that is a mechanism of advocacy that's currently underway.  I don't know if it should 

be expanded or not, but it costs money.  They’ve got full-time people, professionals.  But 

nothing, a real scientist coming across is a good thing too because it's a status thing. 

 

AK: Well, a lot of people have decried science education in this country, so I suppose what 

you can do in that regard is all to the good. 

 

RG: I didn't know they decried it, I didn't know that. 

 

AK: People have said we're not keeping up. 

 

RG: Oh, we're not.  No, no, it's abysmal, just abysmal. 

 

AK: So public policy advocacy, and spreading information, and trying to get more support 

would seem to be a good idea. 
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RG: Yes, I think so.  But as I said, they've talked in the past of not having a public policy 

because it costs money to do this, even all the guys who work for free.  So the Society 

has to look at their budget and say, "How much should we be spending for that advocacy, 

and what is it worth?  Is it worth anything to the community?  Or is it worth what we're 

paying for?" 

 

AK: Also, are you current editor in chief for Encyclopedia of Modern Optics? 

 

RG: Well, yes, I'm still the editor in chief.  That is a funny story. 

 

AK: Tell me.  How did that happen? 

 

RG: Around 2000, I got a call from a friend of mine who teaches at St. Andrews.  He said, "A 

group of us, three of us, have formed an editorial board to put together Encyclopedia of 

Modern Optics, and we're having trouble getting started.  Could you come and help us get 

organized?"  So I flew over to England, right after the centennial, the big event over 

there, and met with those people.  Now, a lot of management is just knowing when to 

delegate, and they were trying to do it all, and they didn't know it all.  So I figured out 

how to do it, and then somehow they all disappeared, I don't know for what reasons, and I 

ended up being in charge.  I don't know why.  So I ended up being the editor in chief. 

 

AK: So that gave you a pretty comprehensive responsibility. 
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RG: Yes.  But as I said, the one thing I'd learned as a manager was that managers don't work, 

they delegate authority.  So you get people who know about each topic to represent that 

topic by finding people to write articles.  And I just did that, and I just had to make sure 

that the articles all read alike, that they all had the same complexity.  You can read an 

article, and say “This is very dense,” or “This is very easy to see,” and that's the only 

thing I had to do. 

 

AK: Well, I'm conscious of the fact that I think you have another meeting. 

 

RG: I have a meeting in three minutes. 

 

AK: Okay.  This would be a good time for you to mention anybody or any incident or 

anything about your work that you're particularly happy about or proud of, or anything 

we didn’t cover that you think we ought to.   

 

RG: We're always proud of these little events, things we've done that we think are important, 

but nobody else does.  The most important thing I've done, I think, in my career is this 

most recent thing, which had to do with medicine.  And that is because its impact is so 

enormous.  If you can prevent a person injured in a collision or an impact or a blast, and 

prevent them from losing a limb, then that's a big impact.  Even though my name will 

never appear associated with it, the fact that you know that you generated that activity is 

very gratifying.  And the amount of science that went into it is about zero.  I just knew 

about infrared cameras, and I connected the infrared camera to an emergency room, and 
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we looked at the right kinds of things and found out that we had a technique for triage, a 

technique for identifying the onset of this problem. 

 

AK: This Compartment Syndrome. 

 

RG: It's very easy.  Have you had shin splints ever? 

 

AK: No. 

 

RG: Do you know what shin splints are? 

 

AK: No.  Explain. 

 

RG: Well, that was the easy part, if you knew what they were. 

 

AK: I'm afraid somebody watching or listening might not. 

 

RG: Let's take the lower leg.  It's got four compartments.  The muscles are bound up.  They're 

not free.  All your muscles in your leg aren't free.  They're bound up into four groups, and 

they're held together by a material called fascia, which is, essentially, just a thing to hold 

the muscles together to keep them from flopping around.  And if you get an injury, a 

bruise or something like that, then fluids form in the cells and the cells expand.  But the 
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fascia keeps them from expanding, so the pressure builds up in them, and it shuts out all 

connection with the rest of the body.  It's essentially a tourniquet made by the muscles.   

 

 And if you don't do something, you've got six hours.  If you don't do something in six 

hours, you'll either be able to keep the limb and not be able to use it, or you'll have to 

have it amputated, or you'll die.  So there are no good outcomes for not recognizing it.  

Nothing good at all will happen if you don't recognize it. 

 

 So we discovered that there was a temperature change to the lower limb six hours before 

they could actually measure the effects, before the pressure builds up.  There would still 

be a pulse in the leg, but the leg would turn cold.  And we're talking five degrees or more 

between the thigh and the foot.  We spent a year in the emergency room, a level one 

trauma center, at the University of North Carolina, and we saw 250 people who were in 

bad shape.  They call them red tag.  You've got to do something right now or they're 

going to die tomorrow.   

 

 Of those 250 patients, we saw fifteen Compartment Syndrome events.  A couple of 

people had two, each foot.  And with those fifteen, the success rate of our technique was, 

I mean, we had a false-alarm rate of zero; missed events, zero; correct identification, 100 

per cent.  So the problem is, with only fifteen patients we don't have a big enough data 

set.  But the U.S. military in Iraq was having enormous problems.  They were flying 

people from Iraq to Germany, and it took eight hours, and the Compartment Syndrome 

wasn't apparent when they put them on the plane.   
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AK: It happened on the plane. 

 

RG: Right; compartment syndrome had already occurred by the time they got the patients to 

the hospital in Germany.  Now, doctors don't like this.  Sometimes you think they're all 

crass, but they're really not.  So this was not high tech or anything, but it's something I'm 

proud of because its impact is so important.   

 

AK: Indeed.   

 

RG: There were other things I did in those years; but in the long run . . . . 

 

AK: That is quite an achievement.  Basic observational science. 

 

RG: Observational science.  The key thing was that we only looked at acute situations, not 

chronic.  We weren't trying to look for cancer or anything, because that's been no good at 

all.  So it's a funny thing.  Here I worked fifty years trying to do fancy science and stuff, 

and the only thing I got is this one event because I think the impact for the people is 

large. 

 

AK: Priceless.  Well, thanks for coming in early this morning and spending some time with us. 

 

RG: My foot's dry by now. 
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AK: [Laughter].  You stepped in the snow outside.  And happy birthday for tomorrow. 

 

RG: Thank you. 

 

[End of Interview] 

 


