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Resonance a8

by Stephen Baxter

2010 sees the fiftieth anniversary of Project Ozma, the
datt X .

experiment. Back in 1960, American radio astronomer
Frank Drake listened for alien signals from two stars
at one frequency for a week. In the last few years I've
become involved with SETT myself. I've joined one of the
SETI academic task forces, have attended conferences,
have written up a few academic papers — and have,
naturally, the experience for story ideas, always
‘my basic motivation.

after fifty years, surely the most striking thing
about modern SETI is that there have been no positive
detections. What's, gmng on?

Tt
paper by two physmsis, Giuseppe Cocconi and I’hnhp
Morrison, who realised that the then relatively new radio

be used tosend si
(see Nature v183, ppSAif) We've become used to the dea
ince,

that there was an apparently technologically feasible way
for civilisations no more advanced than ours to speak to
each other. Cocconi and Morrison had no doubts about
the possible implications: ‘Few will deny the profound

practical and p ical, which the
dehed:lcn of interstellar communications would have.”

But now we've had fifty years without such detection:
silence from the sky.

Advocates of radio-astronomy SETI point out how
limited number
of stars in a small range of frequency domains for limited
times have actually been studied. There have also been
unsuccessful searches for other sorts of evidence, such as

and the infra-
red ‘blisters’ created by Dyson spheres as in Bob Shaw’s
Orbitsville. Even distant galaxies have been examined,
fruitlessly, for signs of cultivation by super-intelligences,
as in Sagan's Contact.

Of course absence of evidence is not evidence of

environments. Faster-thanlight travel or signalling
was deemed to break physical law, and slower-than-
light interstellar travel was ruled out because of the
energy cost and huge distances and times involved. So
cultures were resticted o communication by lightspeed

ey
at universally ‘obvious’ frequencies, such as hydrogen-
molecule resonances, and would send each other
mathematically coded scientific textbooks — so argued
the mathematicians and scientists behind the model.

Does this sort of paradigm still stand up? Fifty years
later we've learned a lot more about the Galaxy and the
possibilities for life in it, and we can make a broader
analysis — w}uch might sugges« new directions for SETL
(In
devised by workers like Bmeweu [‘Communications
from Superior Galactic Communities’, Nature V186,
PP670-71, 19601

SETI analysts, following Drake, often describe life in
the Galaxy in terms of two parameters: N, the number
of civilisations in the Galaxy at a given time, and L,
the average lifespan of such civilisations. Note that
by ‘civilisations’ here I actually mean cultures doing
something we might detect; the sky may be full of
dolphin philosophers, but they are excluded from this
analysis. And ‘life span’ here means how long they persist
in their detectable activities. L for us at this point in time
is only a century or so (unless we were detectable before
radio, for example from atmospheric trace gases, which
seems actually quite likely to me). Obviously the higher
these numbers, the greater the density of detectable
civilisations, and the more likely SETI is to achieve a
positive result.

So how high could N be? Earth and sun aren't
necessarily the model for habitability any more. Since
1960 we've found extrasolar planets, some vaguely
Earthlike, orbiting all kinds of stars, and there could
be habitats away from a star’s ‘habitable zone’ such as

absence; we can't
it can't be denied that the sky is not full of radionoisy,
close-by civilisations, as might have been hoped back in
1960. What s this telling us about the universe?

Over SETT first few years, workers like Frank Drake
speculated on who might be sending radio messages —
for its only worthwhile listening, you see, if you believe

somebody could plausibly be transmitting. Out of this
developed a model of lonely island civiisations based

ocean planets like Jupiter’s moon Europa—or
even habitats away from the stars altogether, such as the
planets of brown dwarfs. And of course its

for every civilisation to have had an independent origin.
Its been show that even with sublight travel there’s been
time fora single ancient civilisation to have infested every
habitat in the Galaxy. There scems no reason why N
couldn't in principle be of the same order as the number
of stars, or even higher.

on Earthlike p fe gal

may be very large indeed — again, in
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principle. The Galaxy has after all been producing long-
Tived, metal-rich, stable stars for billions of years. In fact,
its pastits star-producing peak.

However, if we are restricted to the speed of light for
travel and signalling (and I'll return to that ‘if"), there are,
in a Galaxy the size of ours (100,000 light years across),
critical values of N and L: both at one million.

‘The ‘N’ limit is to do with short-lived cultures. If there
are less than a million cultures they would be spaced at
an average distance of greater than 100 light years or so
—and a culture as short-lived as ours (so far) could not

twr»waymmadw:manmxestmghbounmme

the universe of the standard SETI paradigm of scattered
island cultures.

This sort of analysis, continually refined as fresh
datais bled, could guide i
inanarray of alterative SETI searches. Traditional radio-
telescope SETI is not without plausibility — but we're
looking for signals from cultures quite unlike ourselves,
for if shortlived cultures like us are typical (and so we're
in Box I) radio SETT is unlikely to succeed. And if we are
in either Boxes I or IV, as seems most likely, we might
be better off investing in searches for artefacts rather
than signals: either monoliths left by our shortlived

other hand the ‘L limit among
the long-lived. Cultures lasting more than a million
years would have time for several exchanges, even with
cultures on the far side of the Galaxy:

Now consider the table — which, in a manner any
office worker will recogise, reduces the whole question
of galactic civilisation to a two-by-two matrix based on
these numbers.

Box I, with small L and N, describes a Galaxy of a
relatively small number of sparsely scattered cultures
lasting a relatively short time (on average). If we are
typical, we may well live in this lonely ghetto, where
radio signalling is probably futile because everybody
else is just too far away, and we'll probably die out before
receiving a reply. The best bet is one-way communication
with long-lived artefacts —just as we have in fact sent off
records with the Pioneer and Voyager probes.

If the sky is full of short-lived cultures like our own,
but there's so many of them that they're relatively close
together, we may be in Box IT, which I've labelled ‘space

1), or smart the super-
avﬂ:saumwatmeedgeofﬂ\eGalaxy(BvxIV)(lt'sbeen
argued that such least.
asmd]mlysxy\alhngwlmpvwexmlcdaxy-spannng
transmitters).

But what if we continue to get null results? We might
have to decide whether to continue searching at all.
In 1975 the Soviet Union all but gave up SETI searches
when new Fermi-paradox arguments made Shklovskii,
the ‘father of SETI in the Soviet Union, change his mind
about the likelihood of success.

And, with time, as the evidence of absence piles up,
we may have to consider the possibility that we are
effectively alone. As the Galaxy has already passed its
surfamdngpmkilmaybedwatwewiﬂpxwembe&m
only emergence of consciousness in the Galaxy’s long
history. If so, small, fragile, vulnerable, mortal and flawed
as we are, what a dreadful responsibility we would bear!

But !hel€s another possibility. Remember that if”: all
the analysis above depends on the speed of light being a

FTL - for if

opera': many nei me of them  true limit. Maybe the Great Silence is ]‘ust evidence that
for nobody has yet di d an
interaction, peaceful or otherwise. they had, the Galaxy would be elevated either from Box

Box I, on the other hand, describes a Galaxy crowded
with long-lived civilisations. One would expect deep
cooperation and perhaps a high degree of integration
among these mature cultures. This might resemble the
Ga!amc Club’ of Sagan’s Contact, of close-knit super-

i bentonl: e i ylu,:\.u.

BoxesIand IT], however,
where are they all? If we were in either of these boxes we
would surely see our neighbours, either their noisy wars
or their solemn rebuilding. This is where the negative
results from SET! are meani pe
(tentatively) exclude these possibilities.

Finally Box IV is a Galaxy of “long-lived isolates’.
(Remember that L is an average; if we are the solitary
youngsters in an old people’s home, we'd still be in Box
1V) These andient but lonely cultures, scattered sparsely,
may detect each other but only from afar.

It is these cultures, however, that seem most likely to
initiate radio signalling programmes. You might have
to wait a hundred thousand years to get a reply, but
the wait would be a small fraction of your own million-
year longevity. Box IV is the nearest of my partitions to
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1 to Box II (space opera), or Box IV to Box Il (Galactic
Club). Perhaps a first discovery of FIL would be a
transforming event in galactic history, comparable to the

human mastery of fire on Earth.
And how cool it would be if humanity turned out to
be the Galactic Prometheus.
|
Short-lived: | Long-lived:
L <1 million | L> 1 million years
years |
'
[
Densely II: ‘Space Opera’ | III: ‘Galactic
populated: | Ctub’
N> 1 million |
Sparsely I: Shortlived | IV: Long-lived
lated: |isolates isolates
N<1 million

Table: Possibilities for life in the Galaxy: N, the number
of detectable cultures in the Galaxy, vs. L, the average
Tifetime of cultures.
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The New X: 2010

by Graham Sleight

Talk about a Proustian rush: last time I went into
my local charity shop, they were selling VHS copies of
movies, ata forlom £1 a go. Years ago, Bruce Sterling was
talking about doing a book called the Dead Media Project
— see_http://en.wikipedia.org/wiki/Dead_Media_Project
— which would have chronicled all the technologies
created and discarded over the last century or so for
carrying information. It was a little alarming to realise
that'a medium I could remember coming into the world
was now passing outof it Sticking out of the charity shop
shelf of cassettes, because it was packaged in one of those
“library cases’” about acentimeter bigger than the cassette
onall sides, was 2010.

S0 far as I can remember, 2010 was the first proper
film my brother and I were allowed to rent from the local
video rental store. Neither of s had seen 2001, but that
didn't seem so important since 2010 was loaded with
exposition of the backstory. And it painted a near-future
that could be believed in: continued US-Soviet tensions,
a clunky but functional space programme (this was, 1
think, before the Chalerger disaster), and the inevitable
prospect of humanity making contact with alien species.

I'm writing this, as it happens, in the first couple
of days of 2010. I don't need to point out that 2010 has
not come true either in detail or in broad outline, and
that we're nowhere near being able to send a human-
crewed spaceship to Jupiter. (A couple of years ago, 1
wrote a piece for NYRSF arguing that the increasing
“date-cbpleenes” of much s 18 problem - that booke
like The Forever War, Martian Time-Slip, and Virtual Light
purport to take place in years that have already passed.
Vector-readers will, of course, say that science fiction isn't
supposed to be predictive, and I'd agree; but setting a
fiction in a given year certainly looks as if its offering a
prediction..) I thirik the structural issue here is that sf has
always seen advances in space travel happening more
quickly and more easily than has really been the case.
Conversely, up uni a decadeor two g0, was always

{00 coservtiveabout he societal changes that would

stuff from him. Did you ever see the movie they
made called 20107

RAPHAEL: I did as a matter of fact.

KUBRICK: What did you think?

RAPHAEL: I didn't stay till the end. Tt ... it
wasn't directed by Stanley Kubrick, was it?

UBRICK: Know what they did? They

explained everything. They told you what
everything meant. You tell people what things
mean, they don’t mean anything any more. (pp.
712)

Several things have to be factored in here. It's not
atall clear how Raphael had such perfect recall of the
conversations that make up the book — the Kubrick
family has claimed that Raphael’s book was a breach
of trust and that “Mr. Raphael’s analysis of Stanley’s
personality bears no relation to the man we knew and
Toved so well” <http:/eyeswideshut.warnerbros.com/
ck/ckenglish.htm>. And it's not difficult to pick up from
this extract a degree of self-serving-ness that pervades
the rest of the book. But suppose for a moment that
Raphael isn't a totally unreliable narrator and that
Kubrick did say something like this about 2010.Tt'shard
to deny that he had a point. The uncanny power of the
film 2001 derives from so much being left unexplained,
and so much that s explained not being put into words.

It has to be said that science fiction as a whole
does have a problem with explaining. If there’s one
structural flaw Td argue has been inherent in the genre
(for all sorts of good historical reasons going back at
least to Campbell and Gernsback), it that sf stories
explain too much. They tell you everything you need to
know about the world, they don't stop explaining, they
‘paper over every gap in the world with words. There
are exceptions, of course — van Vogt's famous slingshot
endings, say. But I think science fiction would be a good
deal more interesting as a genre if it knew when to stop
explaining, if it knew better the value of silence. There

grip on this was one of the legacies of cyl Apart
from its optimism about, and advocacy for, space travel,
2010 is an emblematic sf work in another way: it makes
sense. Its events take place for rational reasons, and it also
explains much that seemed puzzling about 2001 This was
not lost on Stanley Kubrick, who directed the first film. In
Eyes Wide Open, his memoir of writing the screenplay for
Eyes Wide Shut with Kubrick, Frederic Raphael records
the following conversation between the two. Kubrick is
complaining_that Arthur C Clarke keeps sending him
information he doesn't want about his activities:

KUBRICK: He keeps sending me all these
faxes. Pretty well every day I get a shit-load of

are all sorts of llaries to this, such as the extent to
which Gene Wolfe  the field’s most thoroughgoing
exponent of silence - has always been a succes d'estime
rather than a genuine popular success. (Is there any
other writer of even remotely comparable stature who,
like Wolfe, has never won a Hugo?) A science fiction
that knew when not to tell you everything would, 1
think, be richer and more interesting.

If Tm preaching the virtues of silence, Id better
practice them too. This is my last column for Vector,
at least for the moment. I'm very grateful to editors
Harrison and Melzack for giving me the opportunity
in the first place, and to the readers who've responded
to these pieces. Me, I'm off to rule the Sevagram.
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