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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.! 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-
cates® 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 ng
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 2040 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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Atoms in Strong Light Fields
N.B. Delone and V.P. Krainov

Surveys the chief properties of various multiphoton pro-
cesses, and considers recently observed phenomena such as
multiphoton ionization of atoms, multiphoton resonance,
the perturbation of the bound atomic states in the light
fields, and multiradiation of photons by the atom. Includes
both interpretation of experimental results and theoretical
descriptions of processes.

1985/339 pp./49 illus./hardcover $49.00

(Springer Series in Chemical Physics, Vol. 28)

ISBN 0-387-12412-8

Tunable Solid State Lasers

Proceedings of the First International Conference

La Jolla, California, June 13-15, 1984

Edited by P. Hammerling, A. Budgor, and A. Pinto
1985/203 pp./147 illus./hardcover $32.00

(Springer Series in Optical Sciences, Vol. 47)

ISBN 0-387-15135-4

Laser Spectroscopy VII

Proceedings of the Seventh International Conference

Maui, Hawaii, USA, June 24-28, 1985

Edited by T.W. Haensch and Y.R. Shen

1985/approx. 436 pp./260 illus./hardcover $30.00 (tent.)
(Springer Series in Optical Science, Vol. 49)

ISBN 0-387-15894-4

Engineering Optics
K. lizuka

Develops the engineering aspects of optics and concen-
trates on the application of optics to the solution of
engineering problems. It presents the basic tools and con-
cepts at the start and expands coverage to applications in
later chapters, including holography, fiber optics and inte-
grated optics. Contains many examples, illustrations, and
problem material.

1985/approx. 500 pp./385 illus./hardcover $39.50
(Springer Series in Optical Sciences, Vol. 35)

ISBN 0-387-11793-8

Color Measurement

Themes and Variations

Second Revised Edition

D.L. MacAdam

Explains the techniques, applications, and interpretation of
color measurement, based on standards of the International
Commission on Illumination. With tables, graphs, and
four pages of color plates, it illustrates the uniform color
scale of the OSA, and substantially updates the classic
Handbook of Colorimetry with a section on nonlinear
transformations of the chromaticity diagram.

1985/approx. 256 pp./92 illus./hardcover $29.00
(Springer Series in Optical Sciences, Vol. 27)

ISBN 0-387-15573-2

Integrated Optics

P‘mce%dings of thEThird European Conference, ECIO "85
Berlin, Germany, May 6-8, 1985

Edited by H.-P. Nolting and R. Ulrich

1985/242 pp./195 illus./hardcover $27.50

(Springer Series in Optical Sciences, Vol. 48)

ISBN 0-387-15537-6

Planar Circuits

For Microwaves and Light Waves

T. Okoshi

Planar circuits are used in microwave engineering for the
exact analysis and design of microwave/millimeter-wave
integrated circuits. Optical planar circuits are _hecpmlng
important for their role in optical integrated circuits. Both
circuit types are explored here

1985/199 pp./138 illus./hardcover 5:41.50

(Springer Series in E lectrophysics, Vol. 18)

ISBN 0-387-13853-6

Physics of Image Formation and Ana

Scanning Electron Microscop%i
ysis
L. Reimer

Presents the physical basis of scanning electron micro-
scopy from the quantum mechanics of single-electron
scattering to practical applications. Topics include the elec-
tron optics of instruments, electron-specimen interaction
processes of bulk specimens, the properties of detector
systems, the use of digital image processing methods,

and more.

1985/approx. 480 pp./247 illus./hardcover $39.00
(Springer Series in Optical Sciences, Vol. 45)

ISBN 0-387-13530-8

Coherent Radiation Sources
A.W. Sdenz and H. Uberall

Provides a detailed review of the present theoretical and
experimental status of coherently enhanced and polarized
radiation emitted by electrons, positrons, and other
charged particles while traversing crystals or other periodic
structures. It considers the propagation of these charged
particles through crystal channels and the radiation that the
particles thereby emit.

1985/approx. 256 pp./118 illus./hardcover $29.50
(Topics in Current Physics, Vol. 38)

ISBN 0-387-15508-2

HoioEraphy and Deformation Analysis
W. Schumann, J.-P. Zurcher, and D. Cuche

After outlining basic concepts in classical optics and kin-
ematics, this book investigates the deformation or
distortion of holographic images, the theory of volume
holograms, composite or multiplex holography, holo-
graphic interferometry of transparent media, time-
dependent effects, holographic contouring, and applica-
tions of fringe modifications to the deformation of opaque
bodies.

1985/approx. 240 pp./78 illus./hardcover $44.00
(Springer Series in Optical Sciences, Vol. 46)

ISBN 0-387-13531-6

Principles of Phase Conjugation

B.Ya. Zel'dovich, N.F. Pilipetsky, and V.V. Shkunov
Treats the basic physical processes used to obtain the
conjugate wave, from initial concepts to detailed experi-
mental results. This book can serve as an introductory text
on phase conjugation and related topics in nonlinear and
statistical optics and dynamical holography, and as a
source of recent results for practitioners.

1985/250 pp./70 illus./hardcover $49.00

(Springer Series in Optical Sciences, Vol. 42)

ISBN 0-387-13458-1

To Order:

Please visit your local academic or technical bookstore, or
send payment, including $1.50 for postage (NY and NJ
residents please add sales tax), to the address below. Per-
sonal checks, money orders, or VISA, MC, and AmEx
card numbers (with expiration dates) are accepted.

Springer-Verlag New York, Inc.
Aun: Ken Quinn  Dept. 5140
175 Fifth Avenue

New York, NY 10010

See these titles and more in

Booths #311-313 at the OSA Annual
Meeting in Washington DC
IS ———a e cescma]

é:’ Springer-Verlag

New York Berlin Heidelberg Tokyo
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SUPERLATTICES AND
MICROSTRUCTURES

The science and technology of tomorrow’s
micro- and opto-electronics

EDITOR-IN-CHIEF
John Dow

Publication: 6 issues peryear
ubscription: Volume 2,1986
432.00/£75.00 (UK only)

The computer and telecommunications industry of tomorrow will
need extremely fast microchips and high-performance opto-
electronics, and fo achieve this a basic understanding of the science
and technology of submicron structures is needed.

Superlattices and Microstructures is the research journal devoted to
the physics, chemistry, materials science, and electrical engineering
of submicron structures. It deals not only with semiconductors but also
with materials possessing metallic, insulating and superconducting
properties. The Joumal publishes original research and review
articles on the electronic and mechanical properties of synthetic
structures as well as the transport and dynamical properties of
heterogeneous solids.

Recent Contents include:
G. H. Dohler, High-speed n-i-p-i photodetector with intemal gain.
K. B. Kahen, J. P. Leburton and K. Hess, General model of the
fransverse dielectric constant of GaAs-AlAs superlattices.
F. Stern and J. N. Schulman, Calculated effects of interface
grading inGaAs-Ga,_ Al As guantum wells,

. Krishnamurthy and J. A. Moriarty, Elecironic structure of silicon
superlaftices.
K.E.Newman and D. W. Jenkins, Metastable (lII-V), IV, alloys.

JOURNAL OF SOUND
AND VIBRATION

EDITOR
P.E.Doak

Publication: 24 issues peryear
gubscrlpﬂon: Volumes 104-111,1986
904.00/£428.00 (UK only)

An intfemational journal, the Joumnal of Sound and Vibration is
devoted to thecPrompt publication of original papers on
eixperimemul and theoretical work on any aspect of sound and
vibration.

It covers topics in vibration and sound from the engineering,
physical, pﬁysioiogical. and psychological disciplines inclu-
ding such specialised topics as stress propagation; vibration of
skuctures, machinery, and people; insfrumentation and data
analysis (in sound and vibration); underwater acoustics;
electroacoustics; medical acoustics; noise and noise confrol;
and building acoustics and vibration. Areas of current interest
that transcend the normal specialisation boundaries and
infroductions to, or reviews of, new fields of research are also
featured.

FREE SAMPLE COPY!
To:Journals Promotion Dept
Academic Press Inc.
[]Please send me a sample copy of HBJ Building
Superlattices and Microstructures 1250 Sixth Avenue
[IPlease send me a sample copy of SanDiego
Journal of Sound and Vibration CA 92101, USA
Name N e T
Address ...

JMD/0985/429

24-28 OVAL ROAD, LONDON, NW1 7DX
111 FIFTH AVENUE, NEW YORK, NY 10003, USA
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compact package than
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market today, and costs
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module.
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speed

m 8-bit resolution and
linearity

m 32K samples of built-in
memory per channel

mPre- and post-trigger
sampling
® Master/slave operation

To order, or for more
information on any AEON
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AEON Systems Incorporated
1704 Moon, NE
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505/299-9607

FAX 505/292-4874

TWX 910 989 1157
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AIP
STYLE MANUAL

This valuable AIP STYLE MANUAL
serves both as a practical refer-
ence for experienced authors and
as a thorough compendium for the
novice. Authors, editors and pub-
lishers will find this manual a helpful
guide to consistent and acceptable
manuscript preparation.

ORDER YOUR
STYLE MANUAL TODAY!

Price: $7.50 prepaid ($2.00 billing
charge if not prepaid).
ISBN 0-88318-001-4. 56 pages.
lllustrated. 83" x 111",
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American Institute of Physics, De-
partment BN, 335 East 45 Street,
New York, NY 10017.
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versities claim to be racially neutral.
They are subject to the laws of apart-
heid and must comply. It is hard for us
to imagine that a freedom-loving
American physicist would accept a
position anywhere in South Africa or
care to live in such a society.
Exhortations of the civilized world
continue to be ignored. It is time we
unequivocally show our disapproval. If
this hurts South African physicists,
maybe they should think of emigration.
Others have done it. We subscribe to
your journal and like it.
A. BHATTACHARYA
MugrraY GOLDMAN
T. SCHAFFER
Community College of Philadelphia
Philadelphia, Pennsylvania

4/85

.
While perusing the March issue of
PHYSICS TODAY, I encountered several
prominent advertisements for positions
at the University of South Africa.
Individual physicists and The Ameri-
can Physical Society have taken a
prominent role in protesting abuses of
human rights around the world. I
question the propriety of PHYSICS TODAY
publishing advertisements from an in-
stitution that explicitly practices racial
discrimination.

According to the fine print at the
head of the Information Exchange sec-
tion, readers of PHYSICS TODAY are to
assume that “unless otherwise stated
in the advertisement,” the advertisers
“wish to receive applications from
qualified persons regardless of race,
age, national origin, religion, sex or
physical handicap.” Although the ad-
vertisements from the University of
South Africa make no mention of the
laws of apartheid in South Africa, I
doubt that the University intends to
make appointments “regardless of
race.”

CHARLES HYDE-WRIGHT
Massachusetts Institute of Technology

4/85 Cambridge, Massachusetts

Physics and politics

I wish to bring to the attention of the
physics community the following inci-
dent:

I was invited to participate in the
“Winter school and international collo-
quium on exactly solvable problems in
condensed matter and relativistic field
theories,” which was held in Panchgai,
India, from 30 January to 12 February
1985. 1 was to be a member of the
American delegation whose travel ex-
penses were covered by a special grant
from NSF. The invitation was issued
well in advance by the meeting’s organ-

izers from the Tata Institute at Bom-
bay.

Despite their considerable efforts,
however, the Indian government re-
fused me a visa on the grounds of my
holding an Israeli passport.

The meeting took place with some
(too few!) delegates canceling their
participation in protest.

I believe that a country that cannot
assure free access to scientists who
wish to participate in a scientific meet-
ing should not be accepted as a suitable
host for an international conference in
the future. Nor do I believe that NSF
should fund the travel of an American
delegation to a country pursuing this

policy. NATAN ANDREI
Rutgers University,
6/85 New Brunswick, New Jersey

RespoNsE FrRom THE TatA INSTITUTE:
We are surprised and dismayed by the
reaction of Natan Andrei, which we
feel is unwarranted. The sanctions
suggested by him can only have unde-
sirable effects as far as interactions
between international scientific com-
munities are concerned

Andrei suggests that India should
not be allowed to host international
conferences and that NSF travel funds
should not be made available to US
delegations visiting India, because he
claims that the Indian Government
pursues the policy of not granting visas
to Israeli passport holders. Such a
policy does not exist as far as we are
aware; we have had several Israeli
scientists attending conferences in In-
dia in the last few years with valid visas
and landing permits. The incident
involving Andrei was unfortunate, in-
sofar as we could not have the benefit of
his expertise; however it is factually
incorrect to assert that he was denied a
visa because he holds an Israeli pass-
port. The precise reason for the delay
in granting a visa is unknown to us;
indeed all governments in the world
would appear to regard the granting of
a visa as a prerogative, with no public
Justification thought necessary.

Andrei’s suggestion, in a broader
sense, is a case for politicizing physics
further—with the right to withhold
expertise being used to exert pressure
on governemtns at the expense of the
scientific communities of those coun-
tries. We feel that this would be
counterproductive in the long run, and
suggect a more balanced attitude
towards the issue.

B. V. SREEKANTAN

Tata Institute of Fundamental Research

8/85 Bombay, India

Gorrection

July, page 69—In the second paragraph,
the phrase in brackets should read
“integral quantized Hall effect.” O





