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WORLD

Nobel Prize in Physics Awarded to
David Thouless, Duncan Haldane and
Michael Kosterlitz

Three British physicists share 2016 Nobel Prize for revealing the secrets of exotic matter

By ROBERT LEE HOTZ and CHARLES DUXBURY
Updated Oct. 4, 2016 3:22 p.m. ET

A trio of British-born researchers working in the U.S. won the Nobel Prize in physics for
what one of them called a curious mathematical “toy” that to his surprise revolutionized
the study of exotic matter suitable for quantum computers, new superconductors, and
advanced designer materials.

Working separately, the three laureates conceived a new way to understand the topology
of materials, or the study of shapes that change in increments. At its simplest, a sheet of
paper can have many sides, depending upon the topology of its folds. At an atomic level,
however, variations in the structural topology of electrons can yield materials with
properties unknown among the commonplace solids, fluids and gases of the ordinary
world.

“At the time, I thought it was of scientific interest and mathematical interest, but I
didn’t think it would ever find a particular realization,” said Princeton University
physicist F. Duncan M. Haldane, who shared the award for theoretical experiments he
had conducted in the 1980s. “I basically stumbled on this playing with mathematics.”

Dr. Haldane shared the 2016 Nobel Prize with theoretical physicist David J. Thouless at
the University of Washington in Seattle and physicist J. Michael Kosterlitz at Brown
University in Providence, R.I. Dr. Thouless won half of the eight million Swedish kronor
($931,000) cash award, while Dr. Haldane and Dr. Kosterlitz split the remaining half.

Starting in the 1970s, the three scientists delved into the odder properties of the
material world step-by-step.



Dr. Thouless, 82, explored the behavior of swirling vortexes in superfluids and other
problems related to topological quantum numbers.

(7% KUNGL,
| = | VETENSKAPS:
AKADEMIEN

2

4 At

Royal Academy of Sciences members Prof. Nils Martensson, Prof. Goran K Hansson and Prof. Thomas Hans Hansson, left
to right, present this year's Nobel Prize in Physics winners, British-born scientists David Thouless, Duncan Haldane and
Michael Kosterlitz, shown on a screen at the Royal Academy of Sciences in Stockholm Tuesday. PHOTO: ANDERS
WIKLUND/EUROPEAN PRESSPHOTO AGENCY

Dr. Kosterlitz, 73, sorted out an apparently impossible contradiction between theory
and experiment by explaining the existence of the superfluid state, in which fluids flow
without apparent friction in thin films of helium. He learned of his award while on his
way to lunch in Helsinki, where he is a visiting professor at Aalto University. “I'm a little
bit dazzled. I'm still trying to take it in,” Dr. Kosterlitz told the Associated Press.

Dr. Haldane, 65, discovered how topology can be used to understand chains of small
magnets found in some materials.

“My work was a kind of sleeper,” said Dr. Haldane, who considered his work at the time a
mathematical toy. “It was a very theoretical thing....It didn’t become such a big deal until
my work got extended [by other scientists]. You never set out to discover something
new. You stumble on it and you have the luck to recognize that it is something new.”

Announcing the award in Stockholm Tuesday, the Royal Swedish Academy of Sciences
said in its citation that “this area has boosted frontline research in condensed matter
physics, not least because of the hope that topological materials could be used in new
generations of electronics and super-conductors, or in future quantum computers.”

Florida State University physicist Laura Greene, who is chief scientist of the National
High Magnetic Field Laboratory, said, “They cracked a crucial part of the problem—an
under-sung fundamental question in physics today. Not only were their solutions



enormously clever and inspiring, but they laid the foundations for today’s exploding
field of topology matter.”

While their work was theoretical, “there is nothing more practical than understanding
the theoretical basis of the properties of matter, said physicist Robbert Dijkgraaf,
director of the Institute for Advanced Studies in Princeton, N.J. “Our whole world is a
material world. They were really pioneers of a field that has blossomed and is essential
in understanding the properties of modern materials.”

The British science community hailed this year’s recipients.

“Itis very exciting to celebrate today three British physicists,” Roy Sambles, president of
the U.K.-based Institute of Physics, said in a statement. “I hope their pioneering work
will continue to inspire the next generation of theorists, particularly British ones, as
their collective success illustrates that British Physics and British Physicists can still
lead the world.”

Write to Robert Lee Hotz at sciencejournal@wsj.com and Charles Duxbury at
charles.duxbury@wsj.com

Corrections & Amplifications:
Laura Greene is chief scientist of the National High Magnetic Field Laboratory. An
earlier version of this article incorrectly stated she was director. (October 4, 2016)

Copyright 2014 Dow Jones & Company, Inc. All Rights Reserved

This copy is for your personal, non-commercial use only. Distribution and use of this material are governed by our Subscriber Agreement and by copyright law. For
non-personal use or to order multiple copies, please contact Dow Jones Reprints at 1-800-843-0008 or visit www.djreprints.com.



