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hypothetical since simple cubic Te has
never been found experimentally. (For
a recent review, see reference 2.) Al-
though simple cubic may be considered
a special case of the trigonal spiral
structure, it is not found in either sele-
nium or Te as the pressure increases.2,3

That contradicts Pavel Karen’s penulti-
mate statement.

Phosphorus, calcium, and arsenic
exhibit the simple cubic structure under
pressure,2 but we doubt that relativistic
effects are the reason. Since the atomic
numbers of those elements are not high,
we expect that both the relativistic and
nonrelativistic total energy calculations
will provide similar results and, almost
certainly, the same order of structures.
Furthermore, application of pressure to
simple cubic Po induces a transforma-
tion to trigonal (rhombohedral) struc-
ture,1 which also contradicts Karen.
Therefore, most elements do not be-
come simple cubic under pressure, and
in those that do, the transformation is
not governed by relativistic effects.
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Alpher, Bethe,
Gamow

Martin Harwit, in his memorial to
Ralph Alpher (PHYSICS TODAY, Decem-
ber 2007, page 67), mentions that
Alpher and Robert Herman were over-
looked when the 1978 Nobel Prize was
given for the discovery of the Big Bang’s
background radiation. Joseph D’Ag-
nese quotes Alpher’s reaction to not get-
ting credit for his seminal work, “I
would rather not have gone through
that experience, to put it mildly. It was
very painful.”1

Perhaps the slighting of Alpher’s
contribution can be traced to the fol-
lowing: After his adviser, George
Gamow, read Alpher’s thesis, he

wanted to include Hans Bethe’s name
on the resulting paper, so that its author
list would be a wordplay on “alpha,
beta, gamma.” Bethe had not seen the
paper, nor did he contribute to it.
Alpher, suspecting his work would not
get full credit, opposed including
Bethe. D’Agnese quotes Alpher as say-
ing, “This is my dissertation. How can
Gamow kid around like this?” But
Alpher finally assented.

Much later, while he was at the Gen-
eral Electric Research Laboratory,
Alpher chaired the American Physical
Society’s committee on opportunities in
physics. In 1981, because a publisher had
infringed on my intellectual property, I
petitioned to appear before the commit-
tee. When I met with the committee,
which included physicists who were of-
ficers of major corporations, one of its
members vehemently opposed its in-
volvement in my case and immediately
walked out. Alpher was resolute that the
committee hear my case. No doubt be-
cause of its involvement, the case was
later resolved to my satisfaction.

When I first met Alpher at that hear-
ing, I did not know his feelings about
Bethe’s being included as an author of
the famous Alpher, Bethe, Gamow
paper. I mentioned that everyone knew
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of that paper. Alpher took the reference
with equanimity.

Besides his great intellectual
achievements, Ralph Alpher was a gen-
tleman of unfailing kindness and a keen
sense of justice.
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TV could use
real-world
physics

I agree with James Jackson’s letter
(PHYSICS TODAY, November 2007, page
14), “Advocating Real-World Physics
Classes.” I will take the discussion fur-
ther and include physics TV programs,
such as some shown on NOVA and the
Science Channel, that are even less rel-
evant than physics classes. 

Those TV shows emphasize irrele-
vant, unobservable, impractical, and in-
accessible subjects such as mysterious
dark matter, dark energy, black holes,
parallel universes, and string theory—
all subjects that have no relevance to the
daily lives of ordinary people. Most of
the programs turn people away from
physics rather than draw them in.

It would be far more beneficial if the
preponderance of the physics TV pro-
grams described phenomena people
readily observe, and described them in
a manner that viewers can actually un-
derstand. Such treatment would help
establish physics as a useful, practical,
interesting, and worthy subject. 

Charles F. Gallo
(chuckgallo@comcast.net)

Superconix Inc
Lake Elmo, Minnesota

Crystal quest
The item “US Condensed-Matter Com-
munity Grapples with Availability of
Crystalline Samples” (PHYSICS TODAY,
August 2007, page 26) mentions the role
of the tenure practices of US physics de-
partments in reducing the supply of
crystalline samples. Arguments based
on tenure are not likely to elicit a good
response among the people making
funding decisions. Agency heads and
members of Congress do not have
tenure and generally have far less job
stability than the average person. 

The scaled-back condensed-matter
efforts of large electronics companies
were also cited as reducing the supply.

Those cutbacks are probably mostly
due to increased emphasis on systems
and software. However, part of the
crystal-growing capability of larger
electronics firms has been spun off into
smaller companies; thus much of the
source of supply remains. Small com-
panies do not have tenure, or retire-
ment either. In most cases a small com-
pany appreciates the opportunity to
publish; it strengthens the collaboration
between crystal growing and physics
efforts, since it is beneficial to both.
Small companies have strong incentive
to associate with good physics groups
in need of crystals; published papers
help improve a company’s reputation in
general and help in winning govern-
ment contracts. Also, a small company
usually wants no part in university or
research-institution politics.

One possible way to increase fund-
ing for crystal growing is to seek the co-
operation of state governments. Since
crystal growing may eventually lead to
manufacturing jobs, states may have a
strong interest in cooperating on fund-
ing. Many materials, such as those that
are superconducting or thermoelectric,
will probably be used in non-single-
crystalline form, but even in those
cases, there is a great deal of common-
ality in materials synthesis technology.
I testified before our state senate in sup-
port of such a program a few years ago,
and I became aware of the attitudes of
states, both in this country and abroad.
States favor technology-based industry
because it leads to more rapid economic
growth. State funding of technology
may often increase when federal fund-
ing is tight, such as in recessionary pe-
riods, because technology development
is linked to job creation. The program
about which I testified has prospered
since that time.
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Mixing science
and theology

I cannot understand how PHYSICS
TODAY could have published Robert
Griffiths’ review (PHYSICS TODAY, Feb-
ruary 2008, page 65) of Quantum Physics
and Theology: An Unexpected Kinship by
John Polkinghorne. Science education
in the US is still under attack by those
who feel that their interpretation of the
Bible is an equally valid source of
knowledge as the scientific work of
generations of biologists. Therefore, it is
a disgrace for any physics journal to

publish a review that equates the meth-
ods of theology with those of science
and to give credence to a book that ar-
gues the same point.

The methods of science and theology
are not similar, nor is their validity. Who
has ever designed an aircraft that flew
on the basis of theological principles?
Who has ever turned on a light that was
powered on the basis of theological
principles? Who has ever cured a child
of a raging bacterial infection on the
basis of theological principles? Or is
PHYSICS TODAY next going to publish
descriptions of miracles?

Theology and faith can guide believ-
ers’ actions or provide emotional com-
fort, but they can never, as science can,
be a method for deciding what is real or
true. Although in a few fields, like cos-
mology and particle physics, some sci-
entists have abandoned the scientific
method for speculations not grounded
in or testable by observation, the truth
of that method continues to be vali-
dated every day by the efficacy of the
technologies that are based on it.

In contrast, the tenets of theology are
entirely grounded in the conflicting au-
thorities of the sacred texts and priest-
hoods of the world’s many different re-
ligions. Disputes as to which religion is
true can never be resolved—although
there continue to be attempts to do so
by force. To argue, as Polkinghorne and
Griffiths do, that there is no real differ-
ence between science and theology is to
help pave the shortest route to a new
Dark Age.
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Griffiths replies: The preceding letter is
an illustration of what I referred to in my
review as “misguided scientific funda-
mentalism.” I can think of no better refu-
tation of its dogmatic caricature of the re-
lationship of science and theology than
that provided by reading John Polking-
horne’s book, which I therefore recom-
mend to anyone interested in investigat-
ing the topic with an open mind. 

Robert B. Griffiths
(rgrif@cmu.edu)

Carnegie Mellon University
Pittsburgh, Pennsylvania

Correction
June 2008, page 11—In the penultimate
paragraph of William Unruh’s letter,
the final sentence should read, “It was
60 years before Kepler, in positing his
elliptical orbits, restored and improved
on the equants.” �


