
globally synchronous extinction of so
poorly distributed a fossil type as late
Cretaceous dinosaurs has been prov-
en (prediction 14) or that the dino-
saurs' extinction can be precisely
correlated with the much-better-de-
fined marine extinctions. In fact one
of the conclusions of the Os isotope
study was that the marine and conti-
nental isotope signatures, if cosmic,
would have to be derived from sepa-
rate impact events.' This finding,
along with the recognition by impact
proponents of the need for multiple
events, would seem to make predic-
tion 6, the synchronicity of plant and
animal extinctions, a moot point.

In summary, 8 of the 15 tests
offered in support of the impact ex-
tinction hypothesis seem either mutu-
ally contradictory or in conflict with
the multiple-impact hypothesis, prob-
ably the only impact scenario consis-
tent with the periodic extinction
events alluded to in prediction 15.
Other tests, such as the description of
the K-T spherules as high-tempera-
ture artifacts of an impact event,
appear to have been evaluated prema-
turely. Despite these inconsistencies,
the impact hypothesis remains a stim-
ulating and viable, although still un-
proven, theory.

References
1. A. Hallam, Science 238, 1237 (1987).
2. P. Hut, W. Alvarez, W. P. Elder, T. Han-

sen, E. G. Kauffman, G. Keller, E. M.
Shoemaker, P. R. Weissman, Nature
329, 118 (1987).

3. J. M. Luck, K. K. Turekian, Science
222, 613 (1983).

4. H. J. Hansen, R. Gwozdz, R. G. Brom-
ley, K. L. Rasmussen, E. W. Vogensen,
K. R. Pedersen, Bull. Geol. Soc. Den. 35,
75 (1986).

5. G. A. Izett, Geol. Soc. Am. Bull. 99, 78
(1987).

6. S. M. Cisowski, Earth Planet. Sci. Lett.
88, 193 (1988).

7. W. S. Wolbach, R. S. Lewis, E. Anders,
Science 206, 563 (1985).

8. J. E. Fassett, S. G. Lucas, F. M. O'Neill,
Geol. Soc. Am. Special Paper 209, 17
(1987).

STANLEY M. CISOWSKI
University of California.

5/88 Santa Barbara

After reading the letters about the
bolide impact at the Cretaceous-Ter-
tiary boundary and Luis Alvarez's
response in the January issue, I see no
more urgent need than for a few
complete scientists. Outside of their
disciplines, most scientists are hope-
lessly lost. The case for the impact at
the extinction boundary is well made,
but the consequences for life on Earth

are not completely understood. Until
and unless scientists show the proper
respect for each other's disciplines, a
more accurate understanding of the
Earth's history will elude them.

I would say that the iridium layer is
best explained by Alvarez's impact
theory, but it does not follow that the
extinction event is solely explained by
the impact. Alvarez must be satisfied
to offer the paleontologists his new
evidence of major climatic upheaval
and let them run with it for a while.
The paleontologists must be willing to
consider the impact along with the
fossil record to come up with a clearer
picture of what died when, and why.

Life on Earth has survived despite
the Sun's gradual warming, despite
the Earth's tectonic activity and de-
spite occasional collisions with solar
system debris. The true understand-
ing of how this marvelous story un-
folded will require much hard inter-
disciplinary study. Unfortunately
there are too few scientists, paleon-
tologists in this case, who can look at
new evidence as a chance for in-
creased understanding. Instead most
scientists become overprotective of
their pet theories. Yet Alvarez has
made the mistake of treating the
impact not merely as new evidence,
but as the entire answer to a problem
that is largely beyond his area of
expertise.

Also, regarding Sanford Aranoff's
letter and Alvarez's response, what
could be more absurd than to plan to
protect ourselves from a bolide im-
pact, an event that occurs "only every
100 million years or so"? Instead of
wasting their time on such an improb-
able extinction event, those "many
scientists" who have studied it would
be better put to studying the current
mass extinction episode caused by
Homo sapiens]

RUSSELL W. AGREEN
2/88 Fulton. Maryland

(Editor's note: Luis Alvarez died on 1
September. His illness prevented
him from replying to these letters.)

Book Review
Rebuttal
I am writing to correct certain misun-
derstandings and errors in the review
by S. James Gates of my book Intro-
duction to Supersymmetry and Super-
gravity (World Scientific, Singapore,
1986) in the November 1987 issue
(page 92). The curious opening sen-
tence, "Through the cooperation of a
number of researchers . . . ," is a re-
sult of Gates's confusing the book he

was reviewing with another book I
have wri t ten with Peter van
Nieuwenhuizen (to be published by
Cambridge U. P.). The relation
between these works is clearly stated
on page 1 of the former book.

Midway through the third para-
graph the review states, "Unfortu-
nately, West's discussion of the su-
perconformal algebra contains an
error that causes a problem in a later
'proof of the finiteness of TV = 4
Yang-Mills theory." Chapter 2 of my
book gives the equations that make
up the superconformal algebra. The
two equations Gates is referring to
are

[Q'",A]= - i(ysrpcQ*

I give the values
c= -iN-4)/4N, d=l

while a book of which Gates is
coauthor1 gives

c= 1, d= -(N-4)/4N

The reader will notice that these two
choices are related, except for N=4,
by a redefinition of the generator A.
For N = 4, the Jacobi identities imply
that cd = 0. The case N = 4 is not
discussed in chapter 2 of my book;
however, clearly one can obtain either
c = 0 or d = 0 by rescaling A before
setting N =4. Gates and his coau-
thors insist in their book that c = 1
and d = 0. However, both choices
lead to a consistent algebra. Follow-
ing the method given in chapter 14 of
my book, one easily finds that both
possible algebras admit faithful su-
perspace representations. In short,
there is no error.

In chapter 18 of my book, one of the
arguments for the finiteness of A^= 4
Yang-Mills theories uses the well-
known fact that the maximal symme-
try this theory can admit is SU(4) and
not U(4). Clearly, because the + 1
helicity states are in the same super-
multiplet, the case c / 0 is precluded.
If one takes c = 0, then, as discussed
in my book, A must be trivially
realized. There is no problem here
either. In fact, recent work has estab-
lished the anomalies argument for
finiteness as perhaps the most rigor-
ous one.

Let us now turn to Gates's refer-
ence in the review to my "discussion
of the patently false notion of a finite
set of auxiliary fields." This comment
relates to my chapter 22, which dis-
cusses the now widely used result23

for the free gauge covariant bosonic
string action, namely XQX. In refer-
ence 2 this result was found by
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va-de me-CUm (va'de me'kjm, va'de ma'-) »., pi.
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working systematically from the Vir-
asoro constraints, one step on the way
being a formulation involving a finite
number of fields. It was by using this
method that the analogous result for
superstrings was first found.4 It is not
known whether the finite set correct-
ly describes the on-shell states of
string theory. However, the mis-
match in supplementary fields with
the XQX formulation begins at the
fourth mass level, while it is known
that the count of the finite set is
correct up to the tenth level. The
counting procedure is rather subtle:
It involves hidden symmetries, which
appear to arise from gauge fixing, and
corresponding ghosts for ghosts;
above the tenth level it may require
Nielson-Kallosh ghosts. It is far from
a trivial matter, and in my opinion
there does not exist a convincing
argument one way or the other.

The other criticisms Gates makes
involve presentation and content and
are somewhat subjective. He is of
course entitled to his opinion, which is
reflected in the differences in the way
our two books are written. However,
I would thank him for some of the
agreeable statements he makes.
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Corrections
September, page 37—The table
should have included the following
source note: "The first three ques-
tions are from a survey of 1273 adult
Americans that Louis Harris and
Associates conducted in October and
November 1986 for the US Office of
Technology Assessment, published as
'Public Attitudes Toward Science,
Biotechnology and Genetic Engineer-
ing,' 9 January 1987. The second
three questions are from a poll done
by Jon D. Miller, director of the
Public Opinion Laboratory at North-
ern Illinois University, for the Na-
tional Science Board, published in
Science and Engineering Indicators—
1987, Washington, DC, 1987."
August, part 1, page 31—The second
sentence of the figure caption should
have read, "The expansion of the
universe was taken into account." •
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