History of a Quantum
Phase Transition
Turns on a Paradigm

n their November 1998 PHYSICS
TODAY article (page 39), Allen Gold-

man and Nina Markovié describe some

experiments that they interpret as a
superconductor—insulator transition.

It is worth pointing out, I think,
that my theory concerning the super-
conductor—insulator transition in a
disordered Bose condensate in three
dimensions was published as long ago
as 1983.1 Therefore, it is appropriate
to claim that this quantum phase
transition was predicted by theory.
(Individuals unfamiliar with Euro-
pean scientific journals could have
read my second paper, published in
1986, in which I discussed the dielec-
tric properties near the superconduc-
tor-insulator transition.?) The first
interpretation of experimental results
relating to a superconductor—insulator
transition—in a 1989 paper by David
Haviland and colleagues®—was pub-
lished six years after my theoretical
prediction. I find it misleading that
Goldman and Markovié (and others)
have ignored my early contributions.

Publication of my results on the
superconductor—insulator transition
in two dimensions* did not occur un-
til after the paper by Haviland and
company appeared—essentially be-
cause, before that time, there was no
way to convince a referee; even the
existence of a metallic phase in two
dimensions was contested (today, of
course, nobody contests that).

I suggest to your readers that the
above facts are important not only for
the history of physics, but also be-
cause they show how a paradigm
in physics can change.
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OLDMAN REPLIES: Alfred Gold in-

deed carried out the first calcula-
tions of a superconductor—insulator
transition based on boson physics for
three-dimensional systems in his
1983 and 1986 papers, and. extended
those results to two dimensions in his
1990 paper. He later argued very
strongly in a fairly extensive article!

that the limiting resistance for the
two-dimensional transition was not
universal, and that its value de-
pended on the nature of the disorder,
a viewpoint that will probably be
borne out by experiment.

References to Gold’s work, as well
as to that of several other important
contributors in this very active field,
were omitted from our article because
of constraints on length and format.
Nevertheless, because his work pre-
dates that of other theorists who
were cited in our article, it should
have been included. In fairness to
the ones we mentioned, though, they
did focus the question on whether the
superconductor—insulator transition
was a quantum critical point, and
provided an approach to answering
that question.
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SUNY Stony Brook Is
Charged with Having
Verified Quasiparticle

s a follow-up to your December
1998 story on the 1998 Nobel

Prize in Physics (page 17), which
states that “Just last year, the reality
of the charge % e quasiparticle was
vividly demonstrated in two experi-
ments that measured Hall-current
shot noise,” we would like to note
that the charge of the quasiparticle
was first measured at the State Uni-
versity of New York at Stony Brook
in 1995.! To quote from the back-
ground material released by the No-
bel committee, “Direct verification of
the existence of fractionally charged
quasiparticles have so far been ob-
tained by three groups using two dif-
ferent methods; by Vladimir Goldman
and B. Su of the State University of
New York at Stony Brook in 1995 and
in 1997 by groups . . .in Israel and ...
in France.”

References
1. V. J. Goldman, B. Su, Science 267, 1010
(1995).
2. On the Web, see http://www.nobel.se/
announcement-98/phyback98.pdf.
ALFRED S. GOLDHABER
(goldhab@insti.physics.sunysb.edu)
State University of New
York at Stony Brook
JAINENDRA K. JAIN
(jain@phys.psu.edu)
Pennsylvania State University
University Park, Pennsylvania

MARCH 1999 PHysics Topay 115

" The ABCs of X-Y-Zs )

MA1000

@

MB 2000
-

MC 2000

PRECISION X-Y-Z MANIPULATORS

® Up to 2" (50mm) X-Y travel standard

® 1.39-4.0" bellows ID standard

® Bakeable to over 200°C (without removing
micrometers)

® Easy access X micrometer and Z scale may
be mounted on either side

® 7 axis strokes from 2 - 36" standard

® A style for every application

Call 1-800-445-3688 for more information.

McAllister Technical Services

of surface and devices

‘West 280 Prairie Avenue
Coeur d'Alene, Idaho 83814

\ e

APS Show-Booth #504
Circle number 83 on Reader Service Card

Long-lived, portable neutron gener-
afor systems providing high D-T and
D-D vyields with the reliability and
ruggedness required for the oil field
environment are available for
aboveground, non-medical applica-
tions, from EMR Photoelectric, a
division of Schlumberger Technology
Corporation.

For information, contact us at:
609-897-8593
E-mail:
generators@princeton.wireline.slb.com

Web address:
www.slb.com/emr/generators

Schlumberger

Circle number 84 on Reader Service Card




n his January letter to the editor

(page 98) commenting on certain re-
searchers long overlooked by the No-
bel committee, Marshall Nathan asks,
“Just how long must they wait for the
recognition they deserve?” As in the
case of the belated award of a Nobel
Prize having been made to Ernst
Ruska, I think this glaring oversight
should be rectified. And I would now
like to apply Nathan’s question to an-
other omission: synchrotron radiation.

To my knowledge, no major prizes
have ever been awarded for (1) the
first experimental demonstration that
relativistic electrons magnetically
guided in a circular orbit radiate as
though circulating independently® (as
discussed in my letter in your Janu-
ary 1975 issue, page 9), (2) the first
direct observation of the radiation? or
(3) the first spectroscopy with synchro-
tron radiation,® in which its ideal
properties (spectral distribution, po-
larization, time dependence, collima-
tion) as a research tool were first
pointed out.

Surely those three achievements
(especially the third one), which made
possible the development of so much
other new science, both fundamental
and applied, were every bit as impor-
tant in the history of physics as the
laser and the cyclotron—and deserve
the same level of recognition.
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Corrections

December 1998, page 65—In the
“New Products” section, the headline
“Time-of-Flight Mass Spectrometer”
should have read “Digital Signal Aver-
ager.” EG&G Instruments neither
manufactures nor supplies the mass
spectrometer used with the signal
averager.

February 1999, page 60—The photo
depicts a model of the University of
Nijmegen’s 30-tesla hybrid magnet,
not the actual instrument. | |
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