
Fourier Perspective
Fourier Perspective with Graph-

ics from Alligator Transforms is an
integrated software package de-
signed to help create and inter-
pret Fourier transforms. This
menu-driven software reads data
files created by Basic, Fortran,
Pascal or C programs. It generates
Fourier transform files with the
transform files automatically
saved to disk. Data files can be
4096 points for one dimensional
transforms or up to 256x256
points for two dimensional arrays.

This program provides high
resolution line plots of the real and
imaginary parts of the data or
transforms. Alternatively, phase
and amplitude can be plotted.
Graphics can be dumped to dot
matrix printers.

Fourier Perspective supports
the 8087 math coprocessor.

Please call or write for our brochure.
FOURIER PERSPECTIVE $89.00 postage pd.

With Graphics
Just Released
for the
IBM PC

ALLIGATOR
TRANSFORMS

P.O. Box 271505
Houston, TX 77277

(713) 665-3855
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The Digital RIG Bridge from Quantum Design

Temperature Control from Quantum
• Four sensor channels and two 15 watt control outputs in a single instrument.

• 16-bit resolution for both sensor readout and feedback control signals.

• Resistance and conductance modes provide expanded dynamic range
with ultra-low excitation powers.

• Full computer control via the IEEE-488 standard.

Quantum Design's new R/G Bridge offers precision measurement and control
capability for all types of ohmic sensors and experimental environments.

F 2 ^ QUANTUM DESIGN
L ^ ~ . J 11568 Sorrento Valley Road, Suite 15
_ = San Diego, CA 92121 (619) 457-0248

letters
ask not for less action in society by
physicists but much, much more.
What I fear is the narrow parochialism
which seems to suggest that physicists
should only care about physicists' hu-
man rights, chemists about chemists',
Catholics about Catholics', Jews about
Jews', and so on. Different human
rights violations are surely not that
incommensurable that a physicist
should be more deeply moved by the
harsh and repugnant treatment of the
incredibly brave Sakharov than by the
orders of magnitude worse treatment of
as equally brave and significant a
figure as Bishop Oscar Romero, and
some tens of thousands of his compatri-
ots in El Salvador.

Heicklen also propounds a new mor-
al imperative: that one should spring
into action as soon as "moral imperfec-
tion" is detected by our sensors. The
problem with this is that the detectors
used by the media, and often by our-
selves, are selectively tuned to one or
two frequencies. Jesus and other great
religious leaders, partly for this reason,
suggested that we should indeed, im-
perfect as we are, spring into action to
eradicate moral imperfections, but that
we should start (not finish) with our-
selves, our community, our nation, and
so on. I commend and support the
Physical Society's efforts in the human
rights area but add that the day when
physicists could forget that they are
citizens also is past. Thus I am as-
tounded when colleagues passionately
concerned about the imprisonment of
scientists in the USSR have never even
heard of the five persons, including two
physicians, murdered for their political
beliefs in Greensboro, North Carolina.
Physicists may, I believe, earn the right
to condemn the depredations against
physicists only when they have cali-
brated themselves as citizens, by study-
ing and condemning equal or worse
depredations against other groups or
individuals in society. Class-solipsism
should be anathema to physicists.

RUSTUM ROY
Pennsylvania State University

8/84 University Park, Pennsylvania

Mayan astronomy
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I read with much interest the article
"Native American Astronomy" by
Anthony Aveni (June, page 24). His
discussion of precise astronomical
alignments in the surviving architec-
ture of the ancient Maya depicting
Venus, the Sun and Moon seems well-
supported by the evidence presented.
However, I thoroughly disagree with
the "possible astronomical use" of the
alignments in the Medicine Wheel with
respect to bright stars, originally pro-
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LOW
COST
Thermoelectric PMT Chamber
(includes power supply)
Fully-Wired Tube Socket Assembly
(for all standard PMTs), Double-Pane,
Non-Fogging Window and
Front-Mounting Adapter. Model
TE-182TSRF Air-Heat exchanged
chambers provide reliable,
high-quality cooling with excellent
portability and flexibility. Design of
this economical system is based on the
widely used Products for Research
Model TE-104. Model TE-182TSRF
accepts 2" diameter or smaller end-on
PMTs. Model TE-212TSRF accepts side
window tubes
Call (617)774-3250
or write:

Ask about
our new

21-pln Ceramic
Socket tor cooling

to Dry-Ice
temperatures.

If Products for Research, Inc.
88 Holten Street, Danvers, MA 01923
CABLE: PHOTOCOOL TELEX 94-0287
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"An exciting book which brings
out the most important findings
in modern cosmology for the
general reader."

-SAMUEL C.C. TING,
Nobel Laureate, Physics, MIT

The Creation
of Matter
The Universe from
Beginning to End
HARALD FRITZSCH
In this exciting new book, one of the world's
leading physicists for the first time provides
the general reader with a comprehensive,
authoritative, and immensely readable
account of modern cosmology's view of the
universe. Writing with an infectious
enthusiasm that charms as it informs, Dr.
Fritzsch describes the eight steps of cosmic
evolution from the Big Bang to the present,
and he ends with an informed scenario of
the distant future, with the universe ending
in a sea of photons, neutrinos, and
(perhaps) other particles.

Basic Books, Inc.
10 East 53rd St., New York, NY 10022
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posed by John Eddy.1 As a matter of
fact, I am a bit allergic to such align-
ments. Too many authors have seen
alignments in sets of objects as differ-
ent as quasars, megalithic stones in
Cornwall, or Roman roads—align-
ments that have been assigned some
profound (and often unspecified) mean-
ing, but whose significance does not
withstand a proper statistical analysis.
The alignments with bright stars ob-
served in the Medicine Wheel are in the
same category, as will be shown in the
following simple calculation.

The problem under investigation is
as follows. Given a set of objects and a
second set of randomly distributed
objects, what is the a priori probability
of finding a member of the second set
aligned—within some acceptance an-
gle—on two of the first set? Actually,
the two sets may coincide with one
another, as is the case for the mega-
lithic stones. Broadbent has applied2

some simple techniques to judge the
significance of proposed alignments
among those stones (he found that they
are due to random coincidence); these
techniques could also be applied to the
proposed alignment with astronomical
objects. In the present case, the second
set consists of the rising positions of
bright stars. How many such align-
ments are expected? This is very easy
to calculate. The alignments about any
2 out of N stones point to 7V!/2!(7V-2)!
positions on the eastern horizon. A
bright star is considered to be aligned if
its rising point falls within an angle e
from such position. Let us take e equal
to one degree, which, judging from
figure 6 in Aveni's article, is a very
conservative estimate. For instance,
the direction towards Rigel passes
more than 2 degrees from the center of
the eastern structure. If iVis small, the
total area on the horizon, as denned by
the stone positions and the acceptance
angle, is 2e • M/2KN- 2)! and, there-
fore, the probability for any random
point of the horizon to be aligned with 2
of the stones is

P = X2e/!8O.

For N = 6 positions on the circle, one
findsP = e/6;foriV=7,P=0.23e. The
N =1 case is probably an overestimate,
because the boulder in the center
causes some intervals on the horizon to
overlap. In general, such overlapping
becomes important for P larger than
about 0.5, but here we can neglect this
complication for the N= 6 case. Thus
P~ % to V3. There are 10 stars brighter
than lm (Aldebran: mv = 0.85) visible
from Wyoming. Hence we expect that
purely by chance Px 10 = 2 or 3 such
bright stars will be aligned, which is as
observed by Eddy. Note that for a

uniform sky distribution, the density of
rising points is not uniform but peaks
in the east. Therefore the probability
for alignments in the east is somewhat
increased, but, in order to compute the
expected number, we can use the aver-
age density. Of course the above does
not mean that these bright stars were
not considered when the Medicine
Wheel was built, only that the number
of alignments is indistinguishable from
the expected one if the builders would
not have bothered about stars at all.
Therefore arguments in favor of the
opposite have to come purely from
other considerations. The reasoning
quoted from Eddy (that the stars mark
the time of good weather) is hardly "a
tight argument." It is an amusing
exercise for a cloudy night to take any
random subset of 3 bright stars and
then try to find a posteriori a common
property of, or a trend defined by them.
In this, one will almost always succeed.
The statement that Aldebaran, Rigel
and Sirius are rising in three consecu-
tive months has therefore the same
content of proof as the statement that
those stars have marked different col-
ors (red, blue and white, respectively).
To be more specific: Rigel can be
replaced by Capella (yellow) to form a
triad with similar "properties." Yet no
alignment with Capella is observed.

Apart from all this, it is not clear to
me why the proposed alignments on
stars are needed at all. A culture
capable of knowing in detail the mo-
tions of the Sun and Moon in the sky
would also be capable of knowing when
the good and bad weather periods are
due, without having to rely on the
observations of particular stars.
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Quality of science teaching
As a physicist and recent chairman of
the Board of Education of Howard
County, Maryland, I was particularly
interested in the article entitled "Leav-
ing teaching: A difficult choice" by
James E. Mowbray (PHYSICS TODAY,
September 1983, page 36). Mowbray
had been a very successful teacher in
the Howard County school system and
enjoyed the respect of his peers and his
students. Many of the specific recom-
mendations he made deserve careful
consideration. Unfortunately, he mis-
represented some elements of the prob-
lem in a way which may make an
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