the Szilard-Tuck design the “most
promising and most complete in tech-
nical detail” of early designs. Kerst
believed it “would surely have succeed-
ed were it not for the war in Europe.”
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Elegance in Crystal
Symmetry

n N. David Mermin’s column in

the March 2000 issue of PHYSICS
TODAY (page 11), I tasted the disap-
pointment that the community of
crystallographers has not en masse
embraced his proposed description of
periodic and aperiodic crystals,
although it is so elegant. The expla-
nation is simple. Mermin’s approach,
using only reciprocal (or Fourier)
space, was not as new as he claimed.
Early in the study of modulated
structures, the symmetry was
described using irreducible represen-
tations of space groups. This is, in
fact, a formulation in reciprocal
space. The phase factors appearing
there are exactly the gauge transfor-
mations Mermin discusses.

In contrast, the description that
has become standard uses either
reciprocal space and three dimen-
sions or direct space and more
dimensions. These two formulations
are equivalent, but sometimes one is
more natural than the other. For
example, the positions of atoms or
the properties of tilings are more
easily discussed in direct space than
in reciprocal space. Mermin’s
approach is very close to the recipro-
cal space formulation of the stan-
dard approach. To apply his
approach to the Penrose tiling, one
must first calculate the Fourier
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transform—an unnecessary detour.
Therefore, in my opinion, Mermin’s
approach is certainly elegant, but
the standard approach proposed ear-
lier is even more so.

The reason that a serious commis-
sion struggles a long time with the
nomenclature is simple. The higher-
dimensional space groups studied are
not used only for electron wavefunc-
tions of aperiodic crystals. Structures,
atomic positions, and especially devia-
tions like phason strains are more
easily visualized in direct higher-
dimensional space, and are described
there by space groups. Furthermore,
higher-dimensional space groups are
relevant not only for physics and crys-
tallography. Quasicrystals have
inspired a strong and interesting
development in mathematics, for
instance, in which problems concern-
ing model sets, diffracting sets,
tilings, and other objects are studied
using symmetry arguments. Other
mathematical topics such as the char-
acterization of Lie groups or spaces of
constant curvature use higher-dimen-
sional space groups. Therefore, it is
useful to have a nomenclature that
satisfies the needs of the different
users—mathematicians, physicists,
and crystallographers—and that is
understood by these groups. Develop-
ing such a nomenclature is time-con-
suming and requires a broad
perspective.

I agree with Mermin’s statement
about the role of elegance in science,
but I think that at least one of his
examples is not very well chosen.

TED JANSSEN
(ted@sci.kun.nl)

University of Nijmegen
Nijmegen, the Netherlands

ERMIN REPLIES: I'm glad that

Ted Janssen sees some elegance
in the approach to crystal symmetry
that my collaborators and I devel-
oped for aperiodic crystals, and I'm
pleased to return the compliment to
the standard approach of him and
his collaborators.

As far as I know, the precise con-
nection was only recently spelled out
between our phase (gauge) functions
and the rather different phases (fac-
tor systems) that appear in the ven-
erable theory of space-group repre-
sentations.! This link offers a more
direct and elementary route from
crystal symmetry to some of the
major physical applications of space-
group representations.?
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Authors Amend

Article on Strontium
Ruthenate

ecause of an unfortunate miscom-

munication among the authors,
the following corrections were not
made to the published version of our
article “The Intriguing Superconduc-
tivity of Strontium Ruthenate,”
which appeared in the January 2001
issue of PHYSICS TODAY.

In the cover caption on page 5,
the alpha and beta sheets are
misidentified: The alpha sheet is
orange; the beta is white.

In the last sentence of the first
paragraph on page 42, the partially
filled d-bands referred to parentheti-
cally should be those of ruthenium
or copper ions and not those of stron-
tium or copper ions.

Yoshiteru Maeno’s title at Kyoto
University is associate professor of
physics, not professor of physics. He
is also affiliated with the Japan Sci-
ence and Technology Corp’s Core
Research for Evolutional Science and
Technology program.

On page 44, figure 3 is based on
data from S. E. Barrett, Physics
Review B, volume 41, p. 6283, 1990.

In the figure in the box on page
46, the unit on the axes is the pixel
number, not the actual length (each
pixel measures 7.5 mm X 7.5 mm).

On page 47, a phrase was omitted
from the last sentence of the third
paragraph under “Phase-sensitive
probes.” The sentence should begin:
“Josephson tunneling of pairs between
Sr,RuO, and conventional supercon-
ductors consistent with the proposed
p-wave state has been reported.”
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Correction

December 2000, page 26—The
bomb shown in the photograph is a
B-61, not a B-83. |
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