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Condensed Matter Physicist Speaks at HKUST 

Buckley Prize winner Professor Patrick A. Lee returned to Hong Kong this week 
to address fellow physicists at the Hong Kong University of Science and Technology 
(HKUST). He described the background of his current research in a lecture entitled 
“Quantum Transport in Small Structures”, given today at HKUST. Prof. Lee is 
recognised as one of the world’s leading theorists in the field of condensed matter 
physics. His theory of universal conductance fluctuations has spawned a new and 
rapidly growing field in physics, and has inspired new developments in the construction 
of optical detectors. 

. 

.- 1  

Born and raised in Hong -Kong, Prof. Lee received his university and 
postgraduate education in the US, where he subsequently worked both in academic 
institutions and in AT&T’s Bell Labs. Since 1982 he has been a full professor of 
physics at MIT. In 1991, Prof. Lee received the Buckley Prize, an annual award for 
outstanding accomplishments in condensed matter physics. 

Since the 5Os, physicists and engineers have dreamed of making electronic 
devices ‘which operate according to quantum mechanics-the fundamental physics 
which governs the microscopic world of atoms and molecules--rather than according 
to classical mechanics, which governs the macroscopic world of everyday life. The 
dream has come closer in the past ten years as physicists and engineers learn to 
make very small devices (on the order of microns). Devices of this size interest 
scientists because they fall between the macroscopic world, where size is measured 
in centimetres, and the microscopic world of atoms and molecules where size is 
measured in units millions of times smaller. Hence, such objects also obey laws which 

- - .-_ fall mid-way between classical mechanics and quantum mechanics. This new set of . - 
laws and the study of these systems belongs to a new branch of physics called 
mesoscopic physics. 

In general, properties of devices of this size are very complicated and depend 
on the materials of which they are made. Prof. Lee, however, has discovered a 
universal phenomenon, which he calls ‘universal conductance fluctuations’. According 
to his observations and experiments, the conductance of mesoscopic devices will 
change according to universal laws--independent of the detailed structure of the 
devices--when the changes are small (e.g., increasing voltage; applying a magnetic 
field). This concept has been applied to other phenomena of mesoscopic systems 
with far-reaching results. 
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