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Donald GLASER  

 

Biographical notes 

by Gottlieb GUNTERN 

 

In 1960, 34-year-old Donald Glaser, a native of Cleveland, Ohio, won the Nobel Prize in Physics for his 

invention of the bubble chamber, an ingenious device which made possible the discovery of over 

130 elementary particles that account for the origin of the universe and the makeup of all material 

things. The young scientist went on to work extensively in molecular biology, psychophysics, Neuro-

anatomy, neurophysiology, computer science and mathematics. He co-founded the first 

biotechnology company, and became know as the "father of biotechnology". 

 

At present, Dr. Glaser devotes the greater part of his life to understanding the functioning of the 

human brain, particularly vision. He has earned many prestigious awards beginning with the Henry 

Russel Award in 1955, and the more recent Golden Plate Award by the American Academy of 

Achievement in 1989. A member of numerous institutes and councils, Dr. Glaser is also on various 

editorial boards and member of the Advisory and Review Panels of several government offices. 

 

 

Introduction 

Gottlieb GUNTERN 

 

A good case in point is Dr. Donald Glaser, our speaker of this morning. As a young Man he requested 

a research grant of $2,500. An administrator of a US government agency refused the request. “It 

would be an irresponsible use of public funds.” He specified. In spite of the rejection, Dr. Glaser 

pursued his research project and, at the age of 34, received the Nobel Prize for the discovery 

resulting from his alleged  “irresponsibility”. 

 

 

Dr. Glaser is a creative leader and a risk-taker who has participated – and continues to participate – 

in the most fascinating challenges of scientific evolution in our century.  Quantum physics, 

astrophysics, molecular biology and neurobiology belong to the most spectacular creative 

adventures of our time. Dr. Glaser has made a major contribution to quantum physics and 

astrophysics by inventing the so-called bubble chamber, an ingenious device which tells us a lot 

about the interplay of elementary particles within an atom and about the Big Bang, which occurred 

some 15 billion years ago and which generated, within a few seconds, all the elementary particles 

existing in the universe and the natural laws governing their interactions. Dr. Glaser has made a major 

contribution to molecular biology by building the world’s largest machine for genetic engineering, 
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able to generate mutant cells still used all over the world today in cancer research. For this 

accomplishment he has been called the Father of Biotechnology.  Today Dr. Glaser is involved in 

scientific research dealing   with human visual perception and has thus positioned himself at one of 

the most intriguing creative frontiers of contemporary neurobiology. 

 

Excerpt from Donald Glasers's speech 

 

Thank you, Dr. Guntern. When I was invited to speak here, I was uneasy because I thought I'd be 

coming into a den of creativity experts, and that's what happened. I decided, since I've never read 

a book on creativity, or even heard a lecture about it, that the only way I could contribute to the 

general interest in creativity her, would be just to tell ho I do science. At the end, I will give my own 

rather homemade conclusions about what creativity in science is, but I won't try to extend it to 

business. I'm sure we'll have plenty of discussion about that. 

 

Before I begin to talk about the four fields of science that I have worked in mostly, high-energy 

physics, molecular biology, genetic engineering and, most recently, neurobiology, I want to tell you 

what I think is the central theme of the method in modern science which is common to all of these 

fields. When we study a complicated system, the structure of galaxies, or the behavior of a 

bacterium, the method of attack is always the same: look for little pieces, elementary objects, which 

we think are so simple that we might be able to understand them in detail, and then try to see how a 

large number of these little pieces, assembled in just the right way, will produce the complicated 

thing that interests us. It's as if a man who was interested in brick buildings would get a brick and 

measure its weight, its size, its color, its texture, everything you could measure about a brick and then 

begin to see, given all the properties of bricks and all the properties of mortar, what kinds of buildings 

can be built from those materials alone. Obviously, knowing everything about the brick doesn't come 

close to sufficing for being an architect. Even if you understand the elemental components, it's an 

enormous intellectual task to see how the complicated object you want to understand results from 

the collective properties of a lot of little pieces. Physicists are interested in questions such as: What is 

the universe made of? How did it get here? What's going to happen to all of us when the universe 

collapses, if it does? We start, as physicists, by assuming that everything in the universe is made out of 

tiny, identical building blocks, the so-called elementary particles. In general biology, genetic 

engineering and molecular biology, we start with a knowledge of the structure of chemicals that are 

made of atoms which we assume don't change during chemical and biological processes. The 

Greek word, atom, means "can't be cut". At the lowest level, the complicated structures of biology 

turn out to be enzymes and genes and many other proteins and large molecules that contribute to 

the structure of living things. We must study the properties of these large bio-molecules and then try 

to find out how they are assembled to make yet larger structures.  
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In neurobiology, the human brain is known to contain about a hundred billion brain cells, which are 

called neurons. We want to understand everything we can about these neurons and then try to 

imagine a way of assembling a large number of them to see how such an assembly could think. 

That's really what we want to know. If you know how neurons can be assembled to allow thinking, 

perhaps you can find out how to think better, teach our children better, and better treat people who 

have mental problems. This general method in science is called "reductionism". You reduce a 

complicate problem to the task of understanding small, much simpler component parts and then try 

to learn how these parts can be assembled to explain the observed behavior of the whole system.  

 

Let's start with physics. My general method of working in science is to pick some very interesting but 

usually impossible difficult general question and then see if there isn't some little piece of it where I 

might be able to make a contribution so that, along with everybody else in the field, after many 

generations, we may answer the question. In Physics, the question is: What are ht elemental building 

blocks of all material objects? Now, when I was a child, when all of us were children, we learned that 

the universe is made out of electrons protons and neutrons. And that's all you need to know, even 

now, to be a chemist or biologist. Physicists discovered that there are other particles, and invented a 

method for finding them. The idea is straightforward: pick an atom, hydron, for example, which I 

simple, or uranium, and fire a beam of electrons or protons at it.  

 

These beams  can be generated in an atom smasher or particle accelerator, which is a less 

journalistic term. Various particle detectors are used to observe what emerges from these collisions. 

When you do that at low energies, everything is easy: electrons, protons and neutrons come out, as 

we were taught to expect as children. When you want to find out a little more detail, you build a 

bigger machine and a bigger machine and a bigger machine, and pretty soon you have the 

monsters at CERN which produce the equivalent of more than a thousand billion volts. 

 

Excerpt from discussion 

 

GUNTERN: You told me while skiing together that one of the disappointments in your life was that you 

missed an opportunity to play the viola in a string quartet with Einstein. High-level scientists often have 

a finely tuned esthetic perception. Dirac said, "If you are able to bring some beauty into your 

equations, you're in a sure line of progress." Could you tell us more about the esthetics in perception 

making judgments that prevent people from blind recklessness and enable them to take the right 

kind of risk, the justified risk and not the other kind?  

 

GLASER: First, the word 'beauty'. Physicists play with words, as you may know. When some of these 130 

elementary particles I mentioned were discovered, it made possible a major theoretical advance in 

finding that you could organize all these particles in families that almost looked like a biological 
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taxonomy. The physicists needed to have names for things, so we began with 'strange' particles. 

Other particle properties were given names like 'charm', 'beauty', 'up' and 'down'. Such words were 

used loosely, deliberately making fun of the fact that we really couldn't give names in a rational way, 

but we had to have some way to talk with each other.  

 

Dirac and Einstein, who were particular lovers of the word 'beauty', thought that equations in physics 

should be as simple as you could make them. Einstein, in fact, made a wonderful remark. He said in 

physics, equations and theories in general should be as simple as they could be to explain the facts, 

but no simpler. You weren't allowed to have a half-baked incomplete theory, but you weren't 

allowed to have an overblown theory either, and that's what they meant by 'beauty'. The question of 

how intuition and taste work in physics, or in science generally, I really can't analyze. It may be just 

that those people who are lucky are said to have taste. I can't give any rational analysis of taste, but 

it's true there are people who do much better than average in making good judgments, which 

probably results from knowing a lot and having good taste. 

 

GUNTERN: Risk-taking also seems to be linked to a tolerance of ambiguity. If you look at the makers 

and shakers in our world, they jump quite quickly to conclusions. In German they say, 'Ich habe es im 

Griff', 'I quickly grasp and control it', whereas creative people are able to play around with several 

alternatives at the same time. This also seems to have something to do with esthetic perception and 

intuition. It's a kind of non-spectacular risk-taking to follow on various tracks at once. Could you say 

more about that? 

 

GLASER: In solving a problem we rarely think of the best solution first. It's best to write down your first 

idea, put it away, and then try to solve the problem again later in a totally different way without 

looking at your notes. It's a method for trying to find two or three different ways to solve a problem. 

Then it may be possible to pick out the best one. Executives are often chosen because they can 

make decisions rapidly and are often correct, but many think they are infallible. 

 

GUNTERN: Nature committed a lot of blunders since the first bacteria came along. If it hadn't 

committed blunders in the reproduction of DNA, we would not be sitting here talking about 

creativity, risk-taking and human beings. You made an allusion to the 'perfectionism' of top managers 

who tend to think that they are not error-prone like other human beings. Could you say more about 

this perfectionism in the business world you know quite well and compare it to the flexibility vis-à-vis 

making blunders as you go along in your research work? 

 

GLASER: I think I was unnecessarily harsh in that wisecrack about executives because my own 

experience is that some people really can make fast decisions and be right more often than others. 

There's often enormous pressure on them because they don't have the luxury of reflecting at great 
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length. The whole factory is sitting there: What do we make next? How many of this, how many of 

that? Should we do this research or that? And of course they think as hard as they can, and the ones 

that I've known that are successful are very, very smart people. But they are under pressure to make 

decisions. Usually, going into a restaurant, they look at the menu and make a decision faster than I 

do about what they want to eat. That's often quoted as an executive ability. So I think it's true that 

good executives can act fast and those that do make right decisions and act fast rise and they are 

better at it. For academics, it doesn’t matter whether they discover a particle now or three years 

from now. I have to have the luxury of lengthy rumination as I work, otherwise I make too many errors. 

 

GUNTERN: You mentioned your method: to go for the smallest building block, then to try to find out 

something about its nature and then start to build together one and two and three and four. Then 

again come up with relationships between building blocks. Now, you invented the bubble chamber 

that has produced the CERN  and other cyclotrons all over the globe. I think it was Weisskopf who 

compared this approach to nature to smashing together two Swiss watches in order to find out more 

about their inner working, suggesting this might not be the most suitable solution because you create 

an artificial work. What do you think about this? 

 

GLASER: That criticism seems sensible, but we don't know any other way. If somebody shows you a 

Steinway grand piano and you've never seen a piano before, one way to find out something about 

it is to push it out of a second-story window and listen for the noise. That's like what we do. But if you 

are allowed access to it, you can press one key at a time and learn much more about it.  

 

Smart people have tried very hard to think of better ways of doing high-energy physics without 

having to build these big machines. Nobody has thought of any. There are more delicate ways of 

doing nuclear physics which work at very low energies, and if you want to find out the properties of 

an oxygen atom, you tickle it a little bit, and that's more like playing the keys of the piano. But we 

don't know how to tickle these things so as to get our watermelons and grapefruits and pineapples. 

People are trying, but we have no practical ideas. 

 

GUNTERN: You have worked in so many fields, you have met so man outstanding scientific 

researchers. Who struck you most, who was a role model for you in terms of courage, risk-taking, 

leadership? 

 

GLASER: Until you made me do it, I hadn't thought in those terms. There are many scientists hat I 

respect very much. There is no particular one, but there are many that do remarkable things. But I 

have never really thought much about role models. 

 

 



 

 
 
 
  6 
 

GUNTERN: Did you meet scientists who didn't have the courage to take risks? 

 

GLASER: Lots. Most. I have to tell you, there's a situation that is getting worse in science, which has to 

do partly with the difficulty of getting a job in science, at least in the United States, and partly with 

the reduction in the research budget. A student comes to my lab and I say, "Here's a problem that 

you might be interested in, and if you make any progress on this, it would be extremely important, " 

and the student says, "No, that's too risky".  

 

Over and over again the students are becoming very conservative because they want a problem 

that they can surely solve in a reasonable time and that will certify that they are competent in some 

field in which there are jobs. You can't blame them. The same thing is true of young faculty members. 

They need to publish papers containing research results in order to get tenure. At the stage in their 

lives when they have the most energy and the most vigorous creativity, they're inhibited from taking 

risks by the enormous pressure to do something that earns tenure. That problem starts already with 

the graduate students. It's very sad, but that's the reality. 


