


twenty years after our original observation. 
To carry out the third generation of atomic parity nonconservation experiments required four 

tunable very narrowband lasers. At that time the only laser technology available were dye lasers and 
although, or perhaps because, we were experts in that technology, we knew that the cost and 
complexity of four suitable dye lasers would be unreasonable. So my graduate student Rich Watts and 
I began to explore the capabilities of inexpensive, but rather badly behaved, diode lasers. This led to 
many years of development of diode laser technology and the application of diode lasers in atomic 
physics research. One of our first and most recognized applications was to show that diode lasers could 
be used to slow atoms, thereby reducing the cost of the laser system required for atom slowing by 
nearly a factor of one thousand compared to what had been used. Although the original work was 
intended merely to show off the capabilities of the inexpensive new laser technology, this work led me 
to a long and profitable involvement of exploring new capabilities to use light to cool and trap atoms 
and the study of the light-atom and atom-atom interactions in this new ultracold atom regime. 

After some years of that work, we had progressed to the point that I thought my group 
understood enough about the atomic physics and we had developed enough technological capabilities 
for cooling and trapping atoms in various ways that it would be worth taking the gamble of pursuing 
the “holy grail” of Bose-Einstein condensation. Eric Cornell joined me in that quest and after five 
years of work we were successful. After making BEC, there were so many new and exciting 
experiments that could be done with BEC, and those experiments were so easy compared to the PNC 
work, that BEC soon became the dominant focus of my research. 

Throughout most of my career I have been interested in physics education. I always had many 
undergraduates working in my research labs, and I regularly worked on innovations for teaching 
undergraduates. I was always struck by the way that students seem to learn little or nothing in classes 
towards becoming an actual functioning physicist. I could see this in the courses that I taught and in 
seeing them starting to work in my lab as undergraduate and graduate students. This was in dramatic 
contrast to the way that a few years in the research lab routinely transformed them into highly 
competent physicists; something that 16+ years of schooling seemed incapable of doing. From this, it 
was clear to me that there was some sort of intellectual process present in the research lab that was 
sorely missing from the traditional education process. As my physics research career was reaching the 
point where it seemed like there were few if any new heights to reach, I became increasingly interested 
in science education as a research activity and an area where I might be able to make a substantial 
impact. I began to see how doing careful research on how people learn physics, and how guiding one’s 
teaching by the results of that research could work as well in education as it did in the physics lab. This 
convinced me that science education could be dramatically improved if teachers could be persuaded to 
break with tradition and follow a new more scientific approach. After receiving the Nobel Prize and 
realizing the potential for using the stature that comes with the Prize to advance this idea, I have 
devoted an increasingly large amount of my time and effort to education. This involves both carrying 
out research in physics education and serving as a public advocate for improved science education and 
how to achieve it. 
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