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189 000 km (30 Earth radii) it is: 1 in
30 000/302 = 1 in 33.3;
and for:
315 000 km (50 Earth radii) it is: 1 in
30 000/502 = 1 in 12.

If Sagan still insists on raising the
probabilities to the sixth power he
should first correct for the factors he
admits neglecting but does not correct
for (gravitational attraction, planetary
motion). At least the factor of three,
which he derives from Opik's more
exact calculation (page 98), should have
been corrected before he raised 30 000
to the minus sixth power; after all
3"6 = 7.3x10-".

Correcting for this factor of three we
find that for every comet within the
orbit of Jupiter and Venus, the prob-
ability per millennium is: 1 in 100 that
it will come within 10 Earth radii (1/6
the lunar distance), 1 in 11 that it will
come within 30 Earth radii (1/2 the
lunar distance) and 1 in 4 that it will
come within 50 Earth radii (still only
5/6 the distance to the Moon).

In Appendix 3, Sagan discusses the
prediction of Worlds in Collision that
Venus should be hot and calculates the
heating of Venus by a presumed pas-
sage near the Sun and the planet's
subsequent cooling by radiation to
space. He obtains a ridiculously low
temperature—79K. He then writes: "I
find it odd that Velikovsky does not
attribute the temperature of Venus to
its ejection from Jupiter . . . but he does
not" (page 79).

Sagan then calculates the tempera-
ture Venus would have been heated to
if ejected from Jupiter: "incidentally
this would appear to be a good Veli-
kovskian argument for the high tem-
perature of the surface of Venus
but. .. this is not the argument."

But in Worlds in Collision, on "The
Thermal Balance of Venus" (page 371)
we find:

"Venus experienced in quick succes-
sion its birth and expulsion under vio-
lent conditions; an existence as a comet
on an ellipse which approached the sun
closely; two encounters with the earth
. . . with a thermal effect caused by
conversion of momentum into
heat.. . the core of the planet Venus
must still be hot."

As we see, Velikovsky did indeed
mention the ejection from Jupiter as
the first among three or four other
reasons (only one of them being close
passage to the Sun) for predicting the
elevated temperature of Venus.

Thus by calculating Venus's tem-
perature of ejection, Sagan verified the
first reason Velikovsky gave for pre-
dicting Venus to be hot.

In Appendix 2 Sagan demonstrates

that the claim of his predecessors
(Payne-Goposhkin, et al.) that if the
Earth were to slow down everything not
attached would fly off is wrong. In a
short calculation he shows that were the
Earth to stop rotating, within a little
over an hour, not even stalactites would
break, let alone things fly off the Earth—
an objection to Velikovsky's work that
had been used by Asimov very recently
and earlier by Sagan himself.

He also calculates that the heat gen-
erated would not be enough to melt the
Earth (an argument still used by some
of Velikovsky's critics) but would cause
an average temperature increment of
100 K. Actually this increment should
be much lower, because Sagan forgot to
include in his calculations the latent
heat that would have been absorbed by
the melting ice and evaporation of wa-
ter of the seas and oceans.

Sagan concludes (page 64): "The
oceans would have been raised to the
boiling point of water, an event which
seems to have been overlooked by Veli-
kovsky's ancient sources."

It is Sagan who overlooked a whole
section of Worlds in Collision called
"Boiling Earth and Seas." By over-
looking even the "Contents" of the book
he was analyzing, he unwittingly
helped demonstrate that ancient writ-
ings refer to actual events, and thus
supplied evidence for what he consid-
ered the "nub" of the whole issue. In
the introduction Sagan had written
(page 48):

"In the 4.5 billion year history of the
solar system, many collisions must
have occurred. But have there been
major collisions in the last 3500 years,
and can the study of ancient writing
demonstrate such collisions? That is
the nub of the issue."

S. F. KOGAN
Technion

1/31/80 Haifa, Israel

More on Esperanto

Inspired by the letters in the recent
issues, especially that of Bruce Sher-
wood (July 1979, page 9) I have tested
the relative ease of learning Esper-
anto. I grasped its grammer within a
week just from its key, which is avail-
able from the Esperanto Associations
in every country. Within a month,
since I had received it, I was able to
write my first letter in Esperanto of an
unrestricted complexity. I had not
been able to achieve this in any of those
languages I am reasonably competent
in, even after a year of study.

I write this letter in response to
Thomas Wood's comments (November
1979, page 74). Do his ideas reflect a
growing isolationist tendency in the
US? Certainly in that case Esperanto
is the best educational personal invest-

ment for the bulk of the US population,
especially scientists, to minimize their
burden of learning foreign languages. I
come from the very heart of Europe
where to learn foreign languages is a
life necessity for everybody. However,
for short-term travel, such as tourism
or international scientific conferences,
Esperanto is the best candidate because
of its neutrality. I join the declaration
of the 85 Japanese scientists who sug-
gested that Esperanto become the lan-
guage of all scientific publications.

J. SLECHTA
6/2/80 Leeds, UK

Stretching longevity

An additional characteristic of J. S.
Garrow's longevity parameter W/H2,
discussed by L. X. Finegold (June, page
78), (W=mass in kg; H = height in
meters), is that it indicates a clearly
more efficient route to lower values of
this important vital statistic than the
traditional methods of diet and exercise
for those of us whose current numbers
are above optimal. Because

Alog W/H2 = AW/W -2AH/H,

a given fractional change in height is
twice as effective as the same fractional
change in mass. I have joyfully aban-
doned my diet and taken up stretching
exercises, in anticipation of the many
extra years that will accrue after I am
able to call Wilt Chamberlain
"Shorty."

FREDERICK P. BOYNTON {W/H2~ZQ)
Physical Dynamics, Inc.

6/26/80 La Jolla, California

Detectives of art forgery

When I read Stuart Fleming's April
story (Detecting art forgeries, page 34) I
was disappointed to find that although
investigation of "Blakelock" paintings
was featured prominently in the arti-
cle, Maurice Cotter, the leading scienti-
fic investigator of R. A. Blakelock's
works, was unmentioned. I was ac-
quainted with Cotter's work from the
beginning, since shortly after neutron-
activated radio-autography began to be
used to authenticate paintings,1 Cotter
mentioned to me his desire to use the
method in a study of Blakelock's work.
In fact, the very first Blakelock paint-
ing so analyzed was done by Cotter on a
painting (authentic) from his own col-
lection in 1969. In the following years
Cotter and his collaborators analyzed
40-̂ 15 "Blakelocks."2 The paragraphs
on Blakelock in Fleming's article could
be taken as an abstract to reference 2.
Also no reference was made to the
group3 that used radio-autography to
study illuminated manuscripts by "The
Spanish Forger" even though the work
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letters
of that group was also prominently
featured in Fleming's article.

No doubt these errors of omission
were inadvertent, but it would be ironi-
cal and a shame if, in popular discus-
sions of the detection of forgeries, the
names of the chief detectives were to be
covered over as if by a layer of obscur-
ing paint.
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BURT V.BRONK
Clemson University

5/8/80 Clemson, South Carolina
THE AUTHOR COMMENTS: I welcome

Burt Bronk's letter because it duly
credits Maurice Cotter's efforts in au-
toradiography in a way far more exten-
sive than I tried to achieve by a manu-
script correction at proof stage.

STUART FLEMING
The University of Pennsylvania

5/16/80 Philadelphia, Pa.

Brezhnev's title

If you would, please help in maximizing
the clarity of thought of our nation and
that of other nations concerning Leonid
Brezhnev: He does not appreciate the
title "president" when applied with
reference to his official governmental
position and I believe that we of planet
Earth should honor his preference in
this regard.

Specifically, on page 23 in April,
Leonid Brezhnev is referred to as "Sovi-
et president."

Such a title is quite erroneous and
impolite as well.

GLENN S. WOLF
5/9/80 Belle Glade, Florida
THE AUTHOR COMMENTS: We admit to
not knowing Leonid Brezhnev's person-
al preference concerning his title, as he
did not reply to our letter sent to him
last year. However, since Brezhnev
"succeeded" Podgorny in June 1977, he
is commonly designated in reference
books published in the West as "Presi-
dent of the Presidium of the Supreme
Soviet of the USSR."1"3 As for the
impoliteness of it all, we are more

concerned over the "impolite" harass-
ment and imprisonment of dissident
scientists by the Soviet authorities.
Fortunately, many of our colleagues
share this concern, as demonstrated by
the fact that within a few weeks after
our human-rights advertisement ap-
peared on page 23 of the April issue,
and in other professional journajs, sev-
eral thousand scientists, including 30
Nobel Laureates, joined our moratori-
um on scientific cooperation with the
Soviet Union to protest that country's
treatment of Sakharov, Orlov, Shchar-
ansky and others. The number joining
the moratorium continues to increase
daily.
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6/16/80 Orlov and Shcharansky (SOSJ

More on amateurs

A correction in the August issue (page
64) notes that Lance I. Kethley's com-
plaint (May, page 82) regarding the
participation of "amateurs" at scienti-
fic meetings ["Also during the recent
meeting of AAS in San Francisco, we
were denied the opportunity of presen-
tation"] was a reference to the recent
AAAS Annual Meeting and not to one
of the American Astronomical Society;
there had been a typographical error.

I am at a loss to understand Keth-
ley's remark, since I have no recollec-
tion of any paper submitted by him for
our meeting. Presentations at the
AAAS Annual Meeting are of three
types: Public Lectures (about 10) given
by distinguished scientists and public

figures who are invited on the behalf of
the AAAS Board of Directors; sympo-
sium participation (about 1000) made
by individuals who are invited by the
arrangers of the accepted symposia,
that is, those symposia that have
passed a peer-review process which
looks into the appropriateness of their
subject matter for the AAAS Meeting
and the competence of the proposed
arrangers and speakers to address this
subject matter (there is about a 50%
rejection rate); and contributed papers
(of the Poster-Session type).

The criteria for accepting a contrib-
uted paper are that it be sponsored by a
member of AAAS, that an abstract be
received before the deadline (about La-
bor Day), and that the abstract be
coherent, legible enough for direct re-
production, and be within the confines
of a 5-inch square. Information about
contributed papers appears in Science
in June, July and August (see the 13
June issue, page 1252, for such infor-
mation about the forthcoming AAAS
Annual Meeting in Toronto, 3-8 Janu-
ary 1981). Professional standing is not
a criterion for acceptance of contribut-
ed papers; in fact, members are urged
to sponsor good work done by their
students, including high-school stu-
dents, if the work is suitable. Contrib-
uted papers have been an acceptable
format at the Meeting since 1977, and
their number has been steadily expand-
ing to where about 700 individuals
availed themselves of this opportunity
in San Francisco. Incidentally, finding
a member to sponsor your paper should
not prove difficult; there are about
130 000 around the world.

ARTHUR HERSCHMAN
Head, Meetings & Publications

American Association for
the Advancement of Science

6/30/80 Washington, D. C.
THE AUTHOR COMMENTS: I got mixed
feelings when I read Arthur Hersch-
man's reply to my letter. On the one
hand it seems to me that the written
policy of AAAS is not known by the

Observers observing observables

As the wood weaves around the knothole in vain,
it leaves behind differential paths of tone,

paths that permit the sunlight to reflect
a particular span of time into our eyes,

that transmit for our acknowledgement an event
completed in the past, and

which ensure that this previous endeavoring to
contribute to existence shall have been not alone,

as the present is synthesized.
M. I. PULLEN

Brookline, Massachusetts
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