
What we don’t know, we teach 
one another 

Robert Oppenheimer , describing the 
profession of theoretical physics, in 

1946 



My Undergraduate Teachers 

• 1940-41   Black Mountain College    Nathan 
Rosen taught me calculus and suggested I 
might become a theoretical physicist  

  

• 1941-44 UC Berkeley    Joe Weinberg 
introduced me to quantum theory and 
Robert Oppenheimer in 1943 

 



My Mentors 

• 1946-47 UC Berkeley  Robert Oppenheimer [Opje] 
taught me quantum mechanics, inspired and 
encouraged me to become a theorist, and became 
a close friend as I followed him to Princeton.   

• 1947-50 Princeton University  David Bohm gave me 
a great thesis topic, was my office-mate from 
1948-50, and was a friend, collaborator, and 
correspondent during 1950-53.  

• 1952-54  University of Illinois   John Bardeen was 
my postdoctoral mentor and office-mate who 
became a close colleague and close friend there 
from 1959-1991.   

 











 
 
 
1955-57   From January, 1955 to June, 1957 I was teaching at Princeton. A talented young 
graduate student, Philippe Nozieres came from France on a Princeton fellowship from France 
to work with me there. Thus began our interaction [we learn so much from our students] that 
began with his PhD thesis on electron interaction in solids and led during the following decade 
to a most fruitful research and book collaboration 
 
1957-59 Bardeen, Cooper, and Schrieffer developed the microscopic theory of 
superconductivity in the spring of 1957 and the many-body problem, in which one sought 
common features in electron and nuclear matter and liquid helium, emerged as a distinct 
subfield of physics.  
 
From June, 1957, to September, 1958, I was in Europe [ Copenhagen, Varenna, Paris, and Les 
Houches] where I lectured on BCS and applied it to nuclear matter and nuclei; I spent the 
academic year, 1958-59 at the Institute for Advanced Study, where I worked mainly on 
superfluid He and lectured on BCS and the many-body problem before I  began my long-term 
service on the Illinois  faculty in the fall of 1959. 
 
  
 
 
  
 





I knew FIP would be a success when, during the APS meeting in 
NYC in January, 1961, after I had described the concept to 
Freeman Dyson and Dick Feynman, Freeman turned to Dick and 
said he had to be part of the experiment.  
 
Dick agreed. Two Feynman volumes were among the inaugural 
volumes for FIP, and another five books based on his lectures 
appeared subsequently in the series.  
 
Here are the initial 7 of the 104  “Frontiers” volumes: 
 
N.Bloembergen   Nuclear Magnetic Relaxation 
Geoffrey F. Chew   S Matrix Theory of Strong Interactions 
R.P.Feynman    Quantum Electrodynamics 
R.P.Feynman  The Theory of Fundamental Processes 
H.Frauenfelder  The Mossbauer Effect 
D.Pines    The Many Body Problem 
L.van Hove, N.Hugenholtz, L.P.Howland   Problems in the 
Quantum Theory of Many Particle Systems 
 
 









Working mainly in Paris, we finished Vol. 1 and the first part of 
Vol.2--that dealing with Bose liquid theory and Superfluid Helium 
4—by the fall of 1964. 
 
Vol. 1 was published in early 1966. 
 
Vol. 2 in its original form was set aside, because the many new 
developments in superconductivity, coupled with our 
unwillingness to commit another two years to our planned 
volume, brought to an end our plans to write about 
superconductivity. 
 
Twenty-five years later, we were persuaded that despite the 
passage of so much time since the manuscript was written, it 
might still be useful to make that first part of Vol. 2 available to a 
broad audience; it was published [with no changes from the 1964 
version] in 1989. 
 
That both volumes are still being read is due in large part to our 
decision to focus on the basic physics; while applications evolve 
over time, the underlying fundamental physics does not. 
 
 



Some further, and much more recent, 
experiments in education 
 
During the past decade, I have became 
increasingly engaged with experiments 
designed for a different audience—one that 
ranges from undergraduates and their 
teachers, high school teachers, and the 
scientifically curious public, to internet savvy 
high school students and middle school 
teachers. I’d like to share four of these with 
you: 
 
*Building an online multimedia course around 
a new paradigm 
*Developing a new trans-disciplinary course 
at UC Davis  
*Supporting online exhibits and an online 
science museum 
*Founding global institutions and developing 
new partnerships 
 
  
 
 



http://www.learner.org/resources/browse.html?discipline=6&grade=0


http://physics.digitalgizmo.com/courses/physics/unit/text.html?unit=8&secNum=0








http://physics.digitalgizmo.com/courses/physics/unit/text.html?unit=9&secNum=0
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http://Musicofthequantum.rutgers.edu
http://emergentuniverse.org


http://Musicofthequantum.rutgers.edu


http://Musicofthequantum.rutgers.edu


http://emergentuniverse.org




http://emergentuniverse.org
http://emergentuniverse.org
david.pines@gmail.com




http://emergence.ucdavis.edu/PHY150/index.html


http://icam-i2cam.org


http://Musicofthequantum.rutgers.edu
http://emergentuniverse.org


http://icam-i2cam.org/index.php/conferences/detail/becoming_engaged/
http://icam-i2cam.org/index.php/conferences/detail/becoming_engaged/event_info/




http://icam-i2cam.org/index.php/outreach/gsee/






What are the frontiers and challenges in engagement 
that both GSEE and the AAPT might wish to explore?  
Let me conclude this lecture by suggesting four:  
 
introduce emergence to middle and high school students 
as a way for them to learn what science is, what scientists 
do, and the role science can play in their lives and in society  
 
help all our students develop an emergent perspective on 
their own world and on society at large 
 
enhance appreciably the number of engaged scientists 
and help them become more effectively engaged in the 
teaching of science to non-scientists and prospective  
scientists, beginning with middle and high schools  
 
begin the process of creating a science of engagement 
 
 
 











http://www.nasonline.org/programs/sackler-colloquia/completed_colloquia/science-communication.html



