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Two Views of a Star’s Life

Clark R. Chapman

hen he died three years ago, Carl
WSagan was the best known as-

tronomer ever. The synergy of
the mass-market book and television indus-
tries with Sagan’s talents made him the pre-
eminent scientific superstar. Sagan was al-
so a researcher and teacher who helped
... create two related,
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mate disasters (es-
pecially “nuclear
winter”) that might
snuff out civiliza-

~ tion. Sagan’s unique
celebrlty helped him rejuvenate flagging
public interest in science while he staved
off pseudoscience and irrationalism.

It is a tribute to Sagan that his life has
inspired first-rate, serious biographies by
two science writers: the San Francisco Ex-
aminer’s Keay Davidson and Los Ange-
les—based William Poundstone. Both
lengthy books are highly readable and thor-
oughly footnoted. The approaches differ,
but the portrayals of Sagan are similar and
ring true. (I was a student of Sagan’s in the
late 1960s and an occasional scientific col-
laborator over the following decades.)

Poundstone’s Carl Sagan: A Life in the
Cosmos is the more traditional biography.
Better organized and less repetitive than
Davidson’s account, it includes some intelli-
gent analysis but aims primarily at an objec-
tive view of what is known, both good and
bad, about Sagan’s life. Poundstone empha-
sizes Sagan’s science more heavily. He de-
votes 15 pages to a seminal 1971 SETI
meeting in Armenia and nearly 30 pages to
the Viking project’s search for life on Mars.
And his bibliography includes an extensive
selection of Sagan’s scientific papers.
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On the other hand, David-
son’s Carl Sagan: A Life is
a richer book. It aims to
link Sagan with his his-
torical and cultural
times, to trace themes of
his adult life from their
seeds in his youth, and
to develop grand psycho-
philosophical themes
about Sagan’s multifaceted
personality. Davidson’s nu-
merous conjectures and
metaphors are often plausi-
ble, but they are neither ro-
bust nor trustworthy. In
places, he gets personally
involved, jumping erratically from incisive
castigation (sometimes using an intervie-
wee as proxy) to ebullient praise of Sagan.
Sociologists of science, intrigued with the
often-ignored interplay between scientists’
personal and professional lives, should be
cautious as they seek insight from David-
son’s musings.

As a person, Carl Sagan was no
wallflower. Throughout his life, he power-
fully affected friends, family, and col-
leagues in complex, contradictory ways.
Both Davidson and Poundstone inter-
viewed two of Sagan’s three wives, his
adult sons, his closest friends, and many of
his colleagues. These cooperative sources
provide intimate and consonant perspec-
tives about Sagan’s human inconsistencies.

Cosmic conversationalists. Through his role as the house astronomer on Johnny
Carson's The Tonight Show, Sagan reached millions and millions of viewers.

Voyager's message. Cover art
for the record that is carrying
music and photographs beyond
the solar system.

Yet I wonder whether it facilitates the un-
derstanding of a prominent scientist to
learn that—Ilike many men who grew up in
or before the 1950s—the young, married
Sagan, despite his later feminist stance,

hardly ever washed the dishes? Details

from the lives of most active peo-
ple could sustain a banal soap
opera, but we care about
Sagan because he was an
enormously creative and
public scientist.

More relevant is the
drama of Sagan’s interac-
tions with other scientists.

Many anecdotes reveal the
profound ambiguities that
Sagan’s professional col-
leagues, chiefly astrono-
mers, had in coming to grips
with one of their own as a
superstar and with his un-
common personality traits
and unconventional ap-
proaches to science. Both books contain
faithful quotations from colleagues who
fault Sagan for not being the scientist they
wished him to be. How could an intelligent,
mathematically oriented space physicist
speak so glibly about (or appear to take
credit for) topics that he—unlike the com-
plainant—had never personally researched?
How could a man who once treated you so
charmingly later ignore you when you need-
ed his help or advice? How could such a ra-
tional and dispassionate researcher, who
systematically undercut his own hopes for
habitable climates on Venus and Mars, be-
come so cocky as to predict (in a mass-mar-
keted paperback) that the Viking cameras
might image polar bears on Mars? Or to
claim, against his own collaborators” advice
(and on “Nightline”
no less), that Sad-
dam’s burning of
the Kuwaiti oil £
fields could starve
millions in India?
(Which it did not.)

The answers lie
not so much in
Sagan, I feel, but
in his colleagues’
parochialism and
lack of empathy,
which are all too
common in scientif-
ic culture. As we
learn to criticize
others (an essential
activity in science),
we gain hubris and
come to believe that
others should do
science our way.
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Sagan had an unconventional ability to fath-
om the panorama of unanticipated, low-
probability results or outcomes that never-
theless may occur and might even have huge
consequences. Such views often justify un-
popular caution (about the danger of ex-
traterrestrial contamination of Earth, for ex-
ample), and they endorse sheer exploration
as a valid alternative scientific strategy to
traditional goal-directed hypothesis testing.

In Hollywood and professional sports,
celebrities suffer the crush of fans with
their friends, and their agents shield them
from impossible pressures or threats. Sagan
was equally famous, yet had no comparably
famous scientific peers with whom to com-
miserate. Despite the loyal efforts of his
wives and of his long-time secretary
Shirley Arden, Sagan’s personal and aca-
demic support structure was unfamiliar
with handling celebrity. Sagan’s colleagues,
however, often scorned his self-protective
measures and rarely imagined how they
might cope in his shoes. Some felt snubbed
when his priorities turned toward averting
nuclear war. History will decide whether
Sagan was only a bit-player or was more in-
fluential, but should we complain about
having one of our own at that table?

Should Sagan really have chosen, in the
late 1970s, to continue editing /carus and
researching aeolian processes on Mars,
rather than to embark on Cosmos? Do
Sagan’s critics really want no books like the
Pulitzer Prize-~winning Dragons of Eden? If
Sagan had not been available to journalists
for comments on someone else’s spacecraft
results, would there have been any coverage
at all? Scientists became so jealous that
Sagan was famously barred from member-
ship in the National Academy of Sciences
and his nomination for a posthumous award
from his narrowest circle of professional
colleagues even met obstacles. Is that a re-
flection on Sagan or on his colleagues?

We need dedicated specialty re-
searchers, but we also need broader multi-
disciplinary synthesizers. Carl Sagan gave
us even more than that: He was, for all his
failures to meet the ideals of others, a re-
naissance man during an age when that
was—and still is—virtually impossible
(and is sometimes even held in disrepute).
We should be grateful for the treasured
moments so many of us shared with Carl.
I occasionally had my own one-on-one
hours with him, but I also joined count-
less millions who watched him on Johnny
Carson and Cosmos or read his well-craft-
ed writings. An enormous fraction of my
younger colleagues credit Sagan with
turning them to science at a time when
science was in cultural retreat. Both these
biographies offer informative perspectives
on how and why he was able to do that.
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Why Do Kids Say
Goed and Brang?

James L. McClelland and
Mark S. Seidenberg

s Steven Pinker notes in his new
Abook Words and Rules, kids say the

darnedest things. In the late 1950s,
language researchers noticed that kids oc-
casionally say odd things like “Daddy goed
to work” and “I taked the last cookie.”
These past-tense forms were intriguing be-
cause children seemed to be

gan to explore the possibility that lawful
performance might reflect the operation of
a mechanism that never constructed or
consulted a rule per se. For example, in the
production of past-tense forms of verbs,
the mechanism might simply adjust the
connections among the neurons involved in
forming past tenses when the network en-
counters the past-tense form of a word.
David Rumelhart and one of us (Mc-
Clelland) developed this idea using a com-
puter simulation of a simple neural net-
work (7). The model had two sets of neu-
ron-like units, one for representing the
base form of a verb, and one for represent-
ing its past tense. The model was trained
using repeated presentations of

generating them without hav-

Words and Rules present and past-tense pairs.
ing heard them before. And in- The Ingredients of After each presentation, the
deed, when children were test- Language connections from the units rep-
ed with nonce verbs such as by Steven Pinker resenting the features of the

“glick” and “mott” they often
generated novel past-tense
forms like “glicked” and “mot-
ted.” These forms suggested

that the children had discov- 07269-0.
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present tense to the units rep-
resenting the features of the
past tense were adjusted by a
small amount to allow the ac-
tive input units to excite the

ered a simple rule for forming
the past tense: add a variant of “-ed” to the
base form of the verb. Such actions fit
Noam Chomsky’s argument that syntactic
rules are the basis of our grammatical abil-
ity. Thus the formation of novel past-tense
forms came to be taken as the quintessen-
tial demonstration that language is pro-
duced through the use of a system of rules.
But if language involves the application
of rules, why are there so many excep-
tions? Why is the past tense of take “took”
instead of “taked”? Why do we use
“stood,” not “standed”? “sang,” not
“singed”? and “went,” not “goed”? Within
the rule-based framework, explanations of
such apparent exceptions follow two ap-
proaches: One tries to construct a more
complex set of rules (to cover all the cas-
es). The other introduces a second mecha-
nism, a mental lexicon, to handle cases
where the usual rules do not apply.
Perhaps, however, the brain stores lan-
guage in a way that systems of rules and
lists of words can only approximate. The
rules of language, such as the past tense,
need not be explicitly represented. They
could instead stem from the operation of
more fundamental underlying processes. In
the mid-1980s, a group of psychologists,
neuroscientists, and computer scientists be-
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appropriate output units. The
model captured the correct use of both
regular and exceptional forms, and it ex-
hibited the capacity to generalize. Thus,
within a single network, it accounted for
many essential aspects of the past-tense
phenomena without a rule or a lexicon.

At this point, Steven Pinker entered the
debate. Now well known through his popu-
lar science writing, Pinker emerged as a
prominent psycholinguist on Chomsky’s
home ground at the Massachusetts Institute
of Technology. In an influential article (2),
Pinker and Alan Prince drew on their broad
knowledge of language to develop a blis-
tering critique of the neural network mod-
el. After correctly noting several shortcom-
ings of the specific model used by Rumel-
hart and McClelland, they went on to claim
that no neural network could ever ade-
quately capture the generality and abso-
luteness of the English past-tense system.

In a later paper (3), however, Pinker ac-
knowledged that the neural network model
did have some positive properties. Unlike a
standard lexical lookup mechanism, it cap-
tured another type of generalization based
on patterns found among the exceptions.
Using the pattern found in pairs like “sing-
sang” and “ring-rang,” children sometimes
say “brang” for the past tense of “bring.”
Writing rules to capture the fact that some
verbs form their past tense by changing “i”
to “a” won’t do, said Pinker, because such
rules are not fully generative. The pattern
only applies to some words with the short
vowel “i,” and the ones it does apply to
share a “family resemblance” structure of
the kind that was well captured by the neu-
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