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			Primary Research Area
	Nuclear Physics


			
			
Research Professor
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gbaym@illinois.edu

337C Loomis Laboratory




George and Ann Fisher Professor in Engineering Emeritus, Center for Advanced Study Professor of Physics Emeritus

(217) 333-4363
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337C Loomis Laboratory




		


		For More Information
	Colloquium about the play "Copenhagen," 2005



		
		Education
	Ph.D., Physics, Harvard Univ., 1960



		Biography
Professor Baym received his bachelor's degree in physics from Cornell University in 1956, his A.M. in mathematics from Harvard in 1957, and his Ph.D. in physics from Harvard in 1960. He joined the Department of Physics at the University of Illinois as an assistant professor in 1963. Professor Baym has been a major leader in the study of matter under extreme conditions in astrophysics and nuclear physics. He has made original, seminal contributions to our understanding of neutron stars, relativistic effects in nuclear physics, condensed matter physics, quantum fluids, and most recently, Bose-Einstein condensates. His work is characterized by a superb melding of basic theoretical physics concepts, from condensed matter to nuclear to elementary particle physics.

After originally pioneering the application of field-theory methods in quantum condensed matter systems, Professor Baym turned to problems of neutron stars, elucidating the nuclear physics of neutron stars' crusts, neutron star structure and their formation in supernovae explosions. His studies of the unusual states of matter in the deep interiors of neutron stars were seminal—first on the fundamental nature of the pion condensed state of neutron star matter and then on the physics of quark matter and the quark-gluon plasma. With the realization that further progress in the physics of matter under extreme conditions would require dedicated laboratory experiments, Professor Baym was an early advocate for and has taken a leadership role in the current international effort to use ultrarelativistic heavy-ion collisions to test experimentally the behavior of matter under extreme conditions. He has been particularly instrumental in establishing the relativistic heavy ion collider (RHIC) project at Brookhaven National Laboratory, which, when completed, will collide subatomic particles at energies of 100 GeV. At the same time, he has made fundamental contributions to understanding the physics of ultrarelativistic heavy-ion collisions.

In addition to his contributions to astrophysics and nuclear theory, Gordon has had an early and continuing influence on theoretical condensed matter physics, most recently on the physics of Bose-Einstein condensed atomic systems. His monograph with C.J. Pethick, Landau Fermi Liquid Theory: Concepts and Applications (J. Wiley and Sons, New York, 1991) is a definitive reference for this topic.

His two textbooks, Quantum Statistical Mechanics (with L. Kadanoff, W.A. Benjamin, Inc., New York, 1962) and Lectures on Quantum Mechanics (W.A. Benjamin, Inc., New York, 1969) have been of enormous influence on the education of theoretical physicists. Lectures on Quantum Mechanics has been a basic text for teaching quantum mechanics to graduate students worldwide. Professor Baym has also maintained a lifelong interest in, and has made major contributions to, the scholarly study of the history of physics.

Professor Baym is a member of the National Academy of Sciences (where he served as Chair of the Physics Section) and a member of the American Philosophical Society. He was awarded the Hans A. Bethe Prize of the American Physical Society in 2002 "for his superb synthesis of fundamental concepts which have provided an understanding of matter at extreme conditions, ranging from crusts and interiors of neutron stars to matter at ultrahigh temperature."


		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		
		Research Statement
Current research ranges from cold atom physics to quark gluon plasmas, including states of rapidly rotating bosonic systems; pairing in ultracold fermionic plasmas; Coulomb forces and HBT interferometry of electrons; phase structure of ultrahot and dense hadronic matter; Landau-Migdal-Pomeranchuk effect in ultrarelativistic heavy ion collisions; breakdown of Stefan-Boltzmann law at ultrahigh temperatures; hot nuclear matter, pairing in nuclear matter, and equation of state of nuclear matter, with application to neutron stars.


		
		
		
		
		
		
		
		
		
			
		

		
		
		
		
		
		Selected Articles in Journals
	Holzmann, M., Baym, G., Blaizot, J. P., and Laloe, F. Superfluid transition of homogeneous and trapped two-dimensional Bose gases. Proc. Natl. Acad. Sci., 104:5, 1476-1481 (2007).
	Holzmann, M. and Baym, G. Condensate superfluidity and infrared structure of the single-particle Green's function: The Josephson relation. Phys. Rev. B, 76:9, 092502 (2007)
	Gordon Baym, C. J. Pethick, Zhenhua Yu, and Martin W. Zwierlein, Coherence and clock shifts in ultracold Fermi gases with resonant interactions, Phys. Rev. Letters 99, 190407 (2007).
	Naoki Yamamoto, Motoi Tachibana, Tetsuo Hatsuda, and Gordon Baym, Phase
structure, collective modes, and the axial anomaly in dense QCD, Phys.  Rev.D 76, 074001 (2007).
	G. Baym, J.-P. Blaizot, F. Gelis, and T. Matsui, Landau-Pomeranchuck-Migdal effect in a quark-gluon plasma and the Boltzmann equation, Physics Letters B 644 48-53 (2007).
	Naoki Yamamoto, Motoi Tachibana, Tetsuo Hatsuda, and Gordon Baym,
Hadron-quark continuity induced by the axial anomaly in dense QCD.  Proc.
QM2006, J. Phys.  G:  Nucl.  Part.  Phys. 34 (2007) S635-S638.

	G. Baym, C. J. Pethick, S. A. Gifford, and G. Watanabe. Non-uniform vortex lattices in inhomogeneous rotating Bose-Einstein condensates. Phys. Rev. A 75, 013602:1-5 (2007).



		
		
		
		
		
		
		
		
		
		
		
		
		

		
			
			
			
			
			
			
			
		


		
			
			
			Research Honors
	APS Medal for Exceptional Achievement in Research, 2021
	Lars Onsager Prize, American Physical Society, 2008 (with T.-L. Ho and C.J.
         Pethick)

	Hans A. Bethe Prize, APS (2002)
	Alfred P. Sloan Foundation Research Fellow (1965-1967)
	University Scholar (1987-1990)



			
			
		


		

		
			
		

	



Semesters Ranked Excellent Teacher by Students
	Semester	Course	Outstanding
	Fall 2010	PHYS 598	
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	Watch the APS interview with Gordon Baym, winner of 2021 APS Medal for Exceptional Achievement in Research


	

	Baym selected for the 2021 APS Medal for Exceptional Achievement in Research


	

	Baym quoted in The NY Times : "A Black Hole's Lunch Provides a Treat for Astronomers"


	

	Neutron stars may hold an answer to neutron puzzle on Earth
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