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served phenomenon, exactly total ec-
lipses, is a miracle, and hence that
God exists. No doubt as soon as this
news seeps down to all those people
who do not read PHYSICS TODAY, skep-
tics will become an endangered
species. Theologians who claim that
God is dead are premature in their
judgment.

I see only one slight blemish. Argu-
ments based on conservation of angular
momentum and the mechanical energy-
loss arising from tidal action have es-
tablished that the Earth-Moon dis-
tance is increasing by about five inches
per year. This means, by the Men-
dillo-Hart formula, that the eclipse
ratio is decreasing. In fact, the time
in years. Y. required to reduce the ec-
lipse ratio Er to £ r ' is given by

V = (Dm 5l[(£r E/)1 2 - 1]

where o is the increase in distance each
year. When £ r is equal to 1. we will
have no more exactly total eclipses.
When we put in the present maxi-
mum value of Er. which is 1.09. and
the other numerical data, the formula
says that after 1.3 x 108 years there
will be no exactly total eclipses.

Now to my question. Could skeptics
possibly be mean enough to conclude
that the existence of God will be termi-
nated in a paltry 130 million years0

There is another consideration that I
find bothersome. The lower limit on
the eclipse ratio is 0.82. If one puts
this number into the above formula.
one finds that there were no exactly
total eclipses until about two hundred
and eighty million years ago. Is there
a danger that someone might infer that
God did not exist until 280 million BC°

ENOSR. WICHER
Harvey Mudd College

Claremont. Calif.

It is always interesting to read another
"proof of the existence of God. l~n-
fortunately. the proof offered by Mi-
chael Mendillo and Richard Hart con-
tains errors even more severe than the
usual logic errors associated with such
proofs. In this case the fundamental
theorem advanced by the authors, that
the phenomenon of an exactly total
solar eclipse is unique in our solar sys-
tem, is incorrect. Because of the pe-
culiar circumstance that the orbit of
Pluto passes within the orbit of Nep-
tune, exactly total solar eclipses may
be viewed from either planet while the
other planet serves as the occluding
body. Admittedly, these circumstanc-
es are extremely rare, but such eclipses
will occur.

If this added piece of data is now in-
corporated into the logic structure of
Mendillo and Hart's original proof, the
necessary modifications lead to some
rather surprising conclusions. Since it
follows that there must be observers to
witness an exactly total solar eclipse,
extraterrestrial life will be found to
exist on both Neptune and Pluto. In
addition these beings will have ex-
tremely long life spans in order to ob-
serve even one such eclipse. Quite re-
markable. Maybe someone should tell
NASA.

STEPHEN W. BEHNEN
Glendora, Calif.

Pauli's proof

It may be useful to clarify a point in
my recent review of P. Dennery's An
Introduction to Statistical Mechanics
iFebruary, page 481. Due to exigencies
of space, a paragraph was cut out of
the review when printed. This para-
graph made clear that the whole mas-
ter-equation discussion was based on
Pauli's original "proof. ' which simply
asserted the justifiability of using the
random phase approximation. That
approximation has good physics behind
it. but needs to be considered in detail.
It is the lack of any such discussion
that I find unsatisfactory in Dennery's
text, not the general approach of start-
ing from the master equation.

CLAUDE KACSER
University of Maryland
College Park. Maryland

Problem-solving courses
I could not agree more with Paul Tan-
nenbaum s letter (March, page 13).
The fundamental difference between
the physicist and the engineer or ap-
plied physicist can be described by
saying that the physicist studies semi-
conductors because they interest him,
the engineer because they are used to
make transistors. Initially, their re-
search may be very similar, but ulti-
mately they will diverge because of
their differing motivations.

This Fall. I shall be initiating the
physics curriculum at Verrazzano Col-
lege in Saratoga Springs. New York.
We intend to have a strong science
program. Guided by considerations
like those Tannenbaum discusses, we
have decided that the curriculum will
be. basically, applied physics (with op-
tions to specialize somewhat in optics
or lasers and astrophysics I.

For the second year. I plan a course
tentatively called "Methods of Applied
Physics." The course will follow
roughly the lines of a similar venture
(required of all engineering students)
with which I was associated for three
years at Rensselaer Polytechnic Insti-
tute.

Circle No. 33 on Reader Service Card

70 PHYSICS TODAY AUGUST 1974



In contrast with most science or en-
gineering courses, the objective is to
impart relatively little factual or cogni-
tive knowledge to the student, but
rather to let him acquire the skills to
solve problems on the basis of whatever
he has already learned, both in his pre-
vious courses and in his general experi-
ence. Apart from providing practice in
solving problems and thinking in con-
crete terms, the course is aimed at giv-
ing the student confidence in his own
ability. It surprises me each year how
many students believe they are not yet
equipped for problem solving or any-
thing else—after fourteen years of edu-
cation!

The course will consist of a number
of units in which the class is given a
few problems to work on while the in-
structor is available. Longer problems
will be assigned as homework. Now, I
rarely discuss a unit in advance, pre-
ferring at first to let the student work
alone and offering help where neces-
sary. Later I discuss and expand upon
the problems. Some of the topics I an-
ticipate studying at Verrazzano are
order-of-magnitude estimations, ap-
proximate ' calculations, graphing,
units, dimensional analysis, mathe-
matical approximations, energy storage
and conversion, steady-state and tran-
sients (applied to many areas), optimi-
zation—all at a level commensurate
with sophomores' abilities. I may well
require a design project at the course's
end. I hope to work the course in such
a way that it will be useful to all
science students, not physics students
alone.

I will be more than happy to share
my ideas and experiences with any of
my colleagues who request the infor-
mation.

MATT YOUNG
Rensselaer Polytechnic Institute

Troy, New York

Shared employment

Having read the on-going comments of
Ernest G. Fontheim and Jane Jackson
(March, pages 11 and 13) with interest,
it occurred to me that readers might be
interested in SHARE, Inc., a new em-
ployment service in Colorado special-
izing in bringing the idea of part-time
professionalism to fruition.

We propose options to the traditional
forty-hour, five-day work week. Instead
of one woman working fulltime at one
job, two women can share the same
job, splitting the hours, the work, the
benefits and the salary. For instance,
they might split the workday, with one
working from morning to noon and the
other taking over from noon to the end
of the day. Or, they might split the
work week, each choosing the days that
fit her schedule and between them cov-
er'ng the job for a full, uninterrupted

LINGER "Precision at Work'

i MICRO-OPTICAL
BUILDING BLOCKS

Facilitates quick, easy construction of
numerous optical assemblies including
three-dimension and short focal length
types.

Ideal for demonstrations, advanced lab
work or practical uses thru linear,
plane or spatial assemblies.

Modular mounting elements include:
rods, adapter plates, cross slides, etc.
for an almost infinite number of
connections.

Components available in kit form or
individually.

Send for Catalog #86.

L I N G E R SCIENTIFIC APPARATUS CORP.
83-45 Parsons Blvd., Jamaica, N.Y. 11432 (212) 657-0536

Circle No. 34 on Reader Service Card

European Organization for Nuclear Research

Organisation Europeenne pour la Recherche Nucleaire

CERN is a modern research laboratory, situated near Geneva, which offers
first-class social and financial conditions of employment, and the opportunity
to work in an international atmosphere.

A junior staff position in the Theoretical Study Division is open to scientists
working on theoretical aspects of elementary particle physics or intermediate
energy nuclear physics. Applicants should have a few years of post-doctoral
experience and have accomplished interesting original research.

This position is for a period of three years, with the possibility of renewal for a
further three years, and implies a basic salary of between 44,000 Sw.Frs., and
55,000 Sw.Frs., per annum, tax free, according to the qualifications of the sel-
ected person.

Candidates are invited to apply irrespective of nationality. However, among
candidates with similar qualifications, preference will be given to nationals of
CERN Member States

Applications, including curriculum vitae and list of publications, are invited.
They should be addressed to:

Professor D. Amati, Leader of the Theoretical Study Division, CERN, 1211 Gen-
eva 23, Switzerland,

and received before 30 August, 1974.
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