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INVITATION TO A SYMPOSIUM
IN HONOR OF

CLARENCE ZENER
On the occasion of his 80th birthday, for his
landmark contributions to science and engi-
neering. Papers on the impact of his work will
be presented by: R. J. DUFFIN, M. HILLERT,
F. SEITZ, J. WEERTMAN, and C. A. WERT.
C. ZENER will present a paper, and H. A. SI-
MON will speak at the banquet.

DATE: SATURDAY, NOVEMBER 23, 1985

PLACE: CARNEGIE-MELLON UNIVERSITY
PITTSBURGH, PENNSYLVANIA

Registration fee of $60 includes proceedings,
lunch and banquet. Spouse tickets available. For
tickets and information contact W. W. MUL-
LINS, 8309 WEAN HALL, CARNEGIE-MEL-
LON U., PGH. PA. 15213. Phone (412) 578-
2541.

letters
school boards given preference in hir-
ing to people with such concentrations?
I do know that one suburban school
board did hire a retired businessman, a
graduate of the College of Agriculture
at Cornell, to teach middle-school
science and mathematics. Obviously, I
cannot generalize from this.

I hope that some of the NSF money
will be used to examine the pool of
prospective elementary-school teachers
and the hiring practices of administra-
tors and boards. I believe the problem
lies in the hiring of teachers.

Reference

1. M. E. Westerback, J. Res. Sci. Teach. 21,
937 (1984).

MARTIN D. STEWART

Norwalk Community College
1/85 Norwalk, Connecticut

Fivefold symmetry
A recent story (PHYSICS TODAY, Febru-
ary, page 17) included an interesting
discussion of fivefold crystal symme-
tries, in particular with regard to the
recent experiments1 on Mn-Al alloys.
I would like to point out that fivefold
symmetry is also a characteristic fea-
ture of crystalline boron in its beta-
rhombohedral modification, as well as
some borides such as A1B12. The lattice
of natural /?-boron is formed by the
repetitive pattern of icosahedrons, with
the unit cell having 105 nonequivalent
atoms. This fact, which is rather pecu-
liar for an elemental material, is sur-
prisingly little known outside the boron
specialists. Such structure leads to
several specific consequences: One ex-
ample is the possibility of hopping
conductivity2 in an intrinsic—not
doped—semiconductor. (Hopping con-
ductivity is generally understood as
jumps of electrons over impurity sites;
in P-boron it is most probably related to
nonequivalent host atoms serving as
trapping centers.) Therefore the natu-
rally occurring fivefold symmetry has
another area of manifestation, aside
from the Mn-Al alloys mentioned in
the story.

References

1. D. Shechtman, I. Blech, D. Gratias, J. W.
Cahn, Phys. Rev. Lett. 53, 1951 (1984).

2. A. A. Berezin, J. Chem. Phys. 80, 1241
(1984).

ALEXANDER A. BEREZIN
McMaster University

2/85 Hamilton, Ontario, Canada
J. W. CAHN REPLIES: The note by Alex-
ander Berezin seems to confuse the
symmetry of isolated molecules with
the symmetries of assemblies of mole-
cules such as crystals. Cubic crystals
don't require cube-shaped molecules.
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ORDER BEFORE NOVEMBER 15,1985 AND SAVE 15%!

QUANTUM MECHANICS
A Modern Introduction
by AshoK Das and Adrian C. Melissinos, University of Rochester, USA

"By a careful selection of topics in particle and nuclear physics, as well as in
atomic and molecular physics. . [the authors] succeed in a natural and
effortless way in making the excitement of these new developments an integral
part of a rigorous training in quantum mechanics." —T.D Lee, Enrico Fermi
Professor of Physics, Columbia University, Nobel Laureate in Physics

January 1986, approx. 400 pp.,
A Gordon and Breach book

hardcover 2-88124-053-4, S65 00
limited-time price: $55.25

softcover 2-88124-052-6, $29.50
limited-time price: $25.10

DEEP CENTERS IN SEMICONDUCTORS
A State-of-the-Art Approach
edited by Sokrates T. Pantelides, IBM Thomas J. Watson Research Center
USA

Offering a comprehensive view of research in semiconductor physics and tech-
nology, this volume examines several key deep centers, each one carefully
chosen to illustrate the many experimental and theoretical techniques used to
achieve our current understanding of that center
1985, approx 760 pp., hardcover 2-88124-109-3, $95 00
A Gordon and Breach book limited-time price: $80.75

ATOMIC EXCITATION AND RECOMBINATION IN EXTERNAL FIELDS
edited by M. H. Nayteh, University of Illinois at Urbana-Champaign and
C.W. Clark, National Bureau of Standards, USA

How are properties of Isolated atoms and molecules related to their behavior
in alternative physical environments'' Addressing this question, one central to
the whole of atomic physics, this volume offers a timely look at Rydberg states
of atoms in external fields and dielectronic recombination

1985, approx 492 pp., hardcover 2-88124-043-7, $104.00
A Gordon and Breach book limited-time price: $88.40

WAVE HEATING AND CURRENT DRIVE IN PLASMAS
edited by Victor L. Granatstein, University of Maryland and Patrick L.
Colestock. Princeton University, USA

Written by leading authorities in the field of plasma science, this is the only
source available that provides a comprehensive treatment of the theory, practice
and technology of wave heating and current drive in tokamaks, mirror machines
and other magnetic fusion plasmas

1985, 506 pp., hardcover 2-88124-057-7, $94 00
A Gordon and Breach book limited-time price: $79.90

INSTRUMENTATION FOR HEAVY ION NUCLEAR RESEARCH
Proceedings of the International Conference on Instrumentation for Heavy Ion
Nuclear Research held at Oak Ridqe National Laboratorv October 22-25
1984
edited by Dan Shapira, Oak Ridge National Laboratory, USA
Volume 7 in the Nuclear Science Research Conference series

Reflecting the recent innovations in heavy ion detection systems, this volume
presents the state of the art in these systems and discusses plans and techniques
for new instrumentation to explore the newest frontier of heavy ion science—
relativistic heavy ions.

1985, approx 407 pp., flexicover 3-7186-0240-7, $49 00
A Harwood book limited-time price: $41.65

PARTICLE ACCELERATORS AND THEIR USES
by Waldemar Scharf, Institute of Radioelectronics, Warsaw Technical
University, Poland
English edition edited by Francis T. Cole, Fermi National Laboratory, USA
Translated from the Polish by Eugene Lepa
Volume 4 in the Accelerators and Storage Rings series

"There is far more material on particle accelerators construction and application
here than is available from any other single source an outstanding contribution
to the literature that will be used both by persons working in the field of particle
accelerators and by persons in other disciplines who want to know more about
this dynamic field " —John P Blewett and Francis T Cole

1986, approx 1,000 pp., hardcover 3-7186-0034-X, $195 00
Special pre-pub price: $159.00 until January 31 , 1986 (additional 15%
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A Harwood book

PARTICLE PHYSICS
The Quest for the Substance of Substance
by l.B. Okun, Institute of Theoretical and Experimental Physics Moscow
USSR
Translated from the Russian by VI. Kisin
A volume in the Concepts in Contemporary Physics series

Written by one of the world's leading theoretical physicists, this comprehensive
volume offers a thorough overview of elementary particle physics and discusses
progress in the field over the past two decades Particle Physics forges links
between new theoretical concepts and long-established facts in a style that is
readoble, informative and challenging

1985, 223 pp., hardcover 3-7186-0228-8, $44 00
A Harwood book limited-time price: $37.40

softcover 3-7186-0229-6, $12 00
limited-time price: $10.20
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The New York
Academy of Sciences

Conference on

NEW IDEAS
AND

TECHNIQUES IN
QUANTUM

MEASUREMENT
THEORY

Held in Honor of
Professor Eugene Wigner

January 21-24, 1986
Barbizon-Plaza Hotel,

New York City

CALL FOR POSTER
ABSTRACTS

There will be a contributed
poster session. The dead-
line for submission of ab-
stracts is October 30,
1985. Abstracts should be
sent to: Professor Daniel
Greenberger, Department
of Physics, City College of
New York, New York, NY
10031. (Because of limited
funding, it is anticipated that
support for poster papers
will not be provided).

Organizing Committee:
O. Costa de Beauregard,
Paris; D. Greenberger, New
York—Chairman; L. Motz,
New York; A. Shimony,
Boston; and A. Zeilinger,
Vienna.

Inquiries should be ad-
dressed to: Conference De-
partment, The New York
Academy of Sciences, 2
East 63rd Street, New York,
NY 10021.

letters
Icosahedral boron molecules form
rhombohedral crystals. The newly
found quasicrystals don't seem to con-
sist of packed icosahedra, but they do
have icosahedral symmetry.

There is nothing surprising about
isolated molecules having icosahedral
symmetry. That occurs not only in
boron compounds, but also in organic
carbon chemistry.1 In fact, isolated
molecules can belong to any one of the
infinite number of three-dimensional
point groups.

Periodic crystals, on the other hand,
can belong only to one of the 32 point
groups that are consistent with transla-
tional symmetry. The icosahedral and
pentagonal point groups are not among
these 32.

Sites within a crystal have a point-
group symmetry that is a subgroup of
that of the crystal. When a molecule is
incorporated in a crystal structure, its
symmetry is either reduced or remains
the same. It becomes that of the site.
The point-symmetry group of the crys-
tal can be a higher symmetry than that
of the molecules in the crystal, but it
must be one of the 32.

All these points are easily visualized.
Diatomic molecules have an infinite
rotation axis, a very high symmetry.
No crystalline packing of such mole-
cules will place molecules in an envi-
ronment with such a symmetry. Low-
symmetry units can be packed in sym-
metric arrays to give rise to
higher-symmetry crystal rotation axes,
but except for glide planes or screw
axes, such axes do not go through the
individual units, which retain their low
symmetry.

Indeed there are boron crystals with
periodically arranged molecules that
are approximately icosahedral. But
Berezin correctly calls these crystals
rhombohedral. That crystallographic
symmetry is definitely not icosahedral!
The molecules are not in an icosahedral
environment. Careful measurement
reveals that they have been distorted
by that environment and are no longer
packing units with strict five-fold axes
in their geometries. Having so many
different nonequivalent atoms is the
result of having lost symmetry, not the
other way around.

It is not necessary that the recently
discovered icosahedral metallic solids
have icosahedral packing units. In one
such alloy Mossbauer evidence indi-
cates2 the iron atoms are not at centers
of icosahedra. In this regard these
solids are like Penrose tiles, which
individually have low symmetry but
pack in an aperiodic pattern with a
noncrystallographic ten-fold symme-
try.

The observation that a solid has
icosahedral symmetry implies that it

can't be periodic. The observation of a
crystal of periodically packed boron
molecules definitely implies that no
five-fold rotation axes have survived.
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Warning to vacuum users
Recently we became aware of a pheno-
menon that is of danger to the users of
vacuum systems. Any improperly
grounded metal portion of the vacuum
chamber, in the presence of millitorr
local pressures (0.1 Pascal and higher),
may expose personnel to lethal
voltages during ionization-gauge oper-
ation—especially during degassing of
the gauge. Sufficient plasma can be
generated by the gauge at these pres-
sures that the floating metal parts of
the chamber can become electrically
coupled to the gauge anode and can
thus be lifted to within 20-40 volts of
the anode potential. In the measure-
ment mode, the chamber may be lifted
to about 160 volts above ground. When
the gauge is being degassed by electron
bombardment, the chamber has been
measured at as high as 900 V above
ground, with some controllers, under
these conditions.

All ionization-gauge tubes and con-
trollers that I have tested to date have
shown this effect. Please check the
grounds on your vacuum chambers—
they play an important role in your
safety.

CHARLES F. MORRISON
Granville-Phillips Company

8/85 Boulder, Colorado

Apartheid
The racial laws of apartheid in South
Africa deprive all nonwhites of the
most elementary rights of a citizen. It
is therefore with dismay that we see
PHYSICS TODAY (March 1985, page 177),
the official voice of the American Insti-
tute of Physics, accept advertisements
from the University of Stellenbosch
and the University of South Africa,
Pretoria. The violations of fundamen-
tal human rights in South Africa are
not on par with those of other African
states or the Soviet Union. What we
are talking about is the unambiguously
codified legislation of repressive prac-
tices blatantly proclaimed and en-
forced by South African courts. It is
totally irrelevant whether these uni-
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