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Are We Alone?

by Prof. H. Paul Shuch
Executive Director Emeritus

Are we alone, the sole sentient species in the as8nOr, might there be oth-
ers with whom we share the universe? It's a furelaal question, which has
haunted humankind since first we realized thatpihiats of light in the night sky
are other suns. Now, for perhaps the first timeuman history, we have the tech-
nology to begin to seek a definitive answer.

Contemporary scientific theories point to the litkeod that we inhabit a uni-
verse teeming with life. The emerging science sifabiology, which contem-
plates the origin and distribution of life, is justginning to bring in supporting
evidence. Over the past dozen years, astronoragesdetected hundreds of plan-
ets orbiting distant stars. A few of those plamedss appear likely to support lig-
uid water, a condition necessary for the emergehdiée as we know it. We have
long known that the chemical precursors of lifenpeate the black void of space.
Recently, in the space between the stars, we heteetédd chemical process abun-
dant that seem to mimic life. Many of us now bedi¢hat the emergence of life is
as much a part of the natural cycle as are theitgiof stars and the spinning of
planets.

But, belief itself does not make it so. Sciestistust continually guard against
allowing their beliefs to overshadow their objeetivbservations. We take pains to
separate faith from fact. We can argue until aur Burns out, but the only way
we will ever know for sure about other life is &asch for it.

Fortunately, the tools for that search fall readd hand. Around the world,
dozens of organizations are digging deep for liggnature. They are doing so
under private funding, with sophisticated equipmdateloped on a shoestring
budget. The search for life is one of the greatentific bargains of all time.

One of the many search strategies to detect igegiti extraterrestrial life (the
one to which | have dedicated a significant fractod my life) is SETI, a science
that uses radio telescopes to seek out artificgdiyerated radio and laser signals
in space. So far, none has been convincingly ooefi. But, we’re in our techno-
logical infancy; a thorough SETI search may takeegations. SETI is not a sci-
ence that offers much to he or she who demandanigtatification. To date, not
only have we not yet scratched the surface; werliageen felt the itch.

If we do the search, and we do it right, sometiméhe distant future we will
have arrived at one of two conclusions: either weereot alone in the cosmos, or
we are. Either possibility boggles the imaginatio®
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Guest Editorial

Should We Shout Into the Darkness?
by Larry Klaes (Iklaes@coseti.org)

Are there other intelligent beings in the Univer&uld
we try to contact them or just listen and look floeir signs?
This article introduces the potential pros and cohehether
humanity should call into the unknown depths ofcepar stay
quiet.

In early February, 2008, a 230-foot wide radio antein
Madrid, Spain transmitted the Beatles song "Actibgs Uni-
verse" into the Milky Way galaxy, aimed specifigait Po-
laris, the North Star, located 431 light years frearth. Paul
McCartney approved of this event, which was handigd
NASA through its Deep Space Network of radio tebgss
spread across the planet. John Lennon's widow, Yoko,
considered the broadcast of this song to be..b#ginning of
the new age in which we will communicate with loifis of
planets across the Universe."

One month later, astronomers in the United Kingdom
nounced they would be sending their own broadceste star
47 Ursae Majoris, namely an advertisement for thack
manufacturer Doritos, with more ads to follow toat to the
stars.

While both of these transmissions are mainly pitlylic
stunts - the Beatles song commemorated severaltameous
anniversaries and the Doritos ad will help the Wise funds
to save its threatened astronomy and physics pregyrathese
actions do illuminate an important question that haen part
of an increasing debate: How wise is it to annoumaeman-
ity's presence to the rest of the Universe?

Since 1960, when the former Cornell astronomer kran

Drake conducted the first modern Search for Extrastrial
Intelligence (SETI) project which he named Ozmaerdists
have been listening and looking for any signs @rativiliza-
tions in our galaxy and beyond. The hope has besn tsince
we do not yet have interstellar vessels - someaehere is
sending a deliberate radio or optical message,torussing an
omnidirectional beacon, or leaking electromagneignals
into space just like we have been for the lasturgnwith our
radio, television, and radar broadcasts.

In the nearly five decades since Drake's Projech@®zo
definite signals of an intelligent alien origin aleen found.
This does not mean that ETI do not exist, but sbene won-
dered if, in a galaxy with 400 billion stars systestretched
across 100,000 light years of space, it might iedpsituation
to transmit messages into the Milky Way galaxy doilftate
getting the attention of any possible cosmic neigblio en-
courage them to let us know they exist.

Scientists such as Drake and the late Cornell rctner
Carl Sagan view finding an intelligent alien cizétion as a
major boon to humanity in terms of vastly incregsour sci-
entific and technological database. Other experts rather
uneasy about the prospect. They cite historicahngkes of
what happens when an advanced culture encounterera
primitive society as reason to be very cautiousualsending
electromagnetic greetings into deep space. Somecath/
sending no messages at all until we are more deedland
better understand who and what inhabit the galaxy.
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For good or ill, a few deliberate attempts havenbeade
to signal extraterrestrial intelligences, startingh the Are-
cibo Message sent from the giant radio telescope déstant
globular star cluster named Messier 13 in 1974. T8@0s
also witnessed the first launching of several rqirobes that
have left the Solar System with engraved messagesarfy
beings who may one day find them drifting throughce.

Within the last decade, Professor Alexander L.séaitof
the Institute of Radio Engineering and Electrordtshe Rus-
sian Academy of Science has emerged as a strorgagvof
messaging to extraterrestrial intelligences, alsmwn as
MET]I. Zaitsev also orchestrated several METI prgesuch
as the Cosmic Calls of 1999 and 2003 and the TegnMes-
sage of 2001, all sent from the 230-foot wide raeiescope
at the Evpatoria Deep Space Center in the Ukraftoeing at
light speed (186,000 miles or 300,000 km per segahése
messages will arrive at their targeted star systientise latter
half of this century.

In a paper Zaitsev published in 2006, the sciemtiges
that "SETI is meaningless if no one feels the rtegdansmit."
Zaitsev also feels that if there are advanced mdtibbent on
harming humanity, they will find us eventually, ias in our
best interests to seek them out first. Zaitsev Heegreat dis-
tances between stars and the physical limits ingpdseat-
tempting to attain light speed serve as a natuaikptive bar-
rier for our species and any other potentially euéible beings
in the galaxy.

Scientist and science fiction author David Brinl$ethat
in spite of the celestial limitations noted by Zait, any trans-
missions sent spaceward without first being disedssy a
broad range of disciplines is both improperly reprdative of
humanity and poses the danger of attracting belings may
bear us ill will.

"As newcomers in a strangely quiet Cosmos, shall
shout for attention?" asks Brin. "Or is it wiser ¢ontinue
quiet listening? We propose an interdisciplinarynpgsium,
to be the most eclectic and inclusive forum, by fardeliber-
ate the METI issue. It is not too much to ask M&T| people
hold back until the world's open, scientific comrtymcan get
a chance to examine their proposal.”

Paul Gilster of the Tau Zero Foundation (founded
Marc Millis, former head of NASA's Breakthrough Pubsion
Physics program) that conducts research into iteiéas
travel, also recommends restraint. "Two aspectaVI&T]
trouble me deeply,” he says. "The first is thatoaer messag-
ing has taken place without any consensus or indeedulta-
tion here on Earth. The various signals sent frompaforia in
the Crimea were simply announced, yet such mesdayes
implications for our entire species and at the Jeast should
be considered in an international, multi-discipinforum be-
fore being sent.

"The second troubling aspect of all this is thaerg mes-
sages from NASA and European sources have bededria
the press more or less as larks, the assumptiary ather
that extraterrestrials are benign or that they adbexist in the
first place. | favor a moderate, cautious approgcheliber-
ately announcing our presence to the Universe."

Seth Shostak, the Senior Astronomer at the SETituies,
is not terribly concerned about any kind of aliewasion. Like

we
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Zaitsev, Shostak agrees that a technologically istpated
civilization could find Earth and humanity if thehose to; as
one example, our military and planetary radarsaaneng the
brightest electromagnetic sources produced by periss.

As the Chair of the International Academy of Astot
ics SETI Permanent Study Group, Shostak and his teave
been looking into how we should respond to a mes$egn
an ETI received on Earth. Brin and others claint tha study
group's members are too narrowly focused in thegrasenta-
tion of the sciences. Shostak maintains that intimehdto their
focus being on replying to a received alien trassion, the
group has neither the right nor the ability to pelthe rest of
humanity on what they broadcast - an issue thatonil grow
more complex as our technology becomes more sogatist.

Personally, | am in the middle. | see the legitienpbints
of both sides, though | think some of our attengitgontact
might be perceived as childish (or at least versid)aby any
advanced ETI. Also, | wonder how many galactic ungs are
similar to ours at this point in time, if any exat all. Unless
our galaxy is composed of societies and beingg ékie the
ones in Star Trek, my feeling is that many of theith be ei-
ther really behind us (and not even intelligent/aenat all) or
so beyond us as to make communication nearly gaisit|

Humanity is already sending messages into the galad
that is only going to increase, not diminish. So veel better
deal with this, rather than hope people restraimtelves
when they have the chance to broadcast a messtagdeep
space.

Even if ETI don't understand what we are sendirggnth
they will likely be aware that there is some kirfdrdelligence
on Sol 3 and may want to respond to us. We sh@ady our-
selves for the realization that we are not on s@ukated is-
land in the middle of nowhere, but part of a muadyér galac-
tic community - even if the community is "just” at lof star
systems with no high level inhabitants - and weusthatart
acting accordingly.

And even if no ETI ever picks up our leakage oralio
casts, our descendants will be heading out intaythaxy one
day, so one way or another we will make our presémown
- and that is what we need to prepare for. hownadiecieties,
if they exist, will react to us. | think that angcety, no matter
how advanced now, had to develop much as we ditl g all
life on this planet had to evolve and all our atmessstruggled
to make it to the present. So maybe they will "get"and at
least know what we are going through, because therse
once children, too.

Which begs the question, are there others out tteoar
level, making lots of noise into the galaxy, woridgrwhere
everybody else is? Have we just not gotten thessages yet,
or have they been silenced by somebody who preysuoh
naive behavior? Or are we the only ones like ouesein the
galaxy? | think we need to be brave and forge dvesento
the galaxy. If we stay at home and hide under th@shwe
might live a bit longer, but we won't evolve any.

Disclaimer: The opinions expressed in editorials are

those of the individual authors, and do not necdgs&flect
the position of The SETI League, Inc., its Trustesfficers,
Advisory Board, members, donors, or commercial sposre
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The Bet Has Been Won!

by Prof. H. Paul Shuch, Executive Director Emeritus

The wager was intriguing. It was proposed on thad.o
Bets website by Tibor Pacher, who runs the Peragrinter-
stellar website, and the challenge was acceptdebly Gilster
of Centauri Dreams. Since both parties to the waayer
friends of The SETI League, | felt compelled toldal the
debate closely.

The bet in question, as posted by Pacher, reads:

"The first true interstellar mission, targeted la tlosest
star to the Sun or even farther, will be launchetbke or on
December 6, 2025 and will be widely supported tey plab-
lic."

The conditions to be satisfied in winning this bet quite
specific:

1. The mission can be a manned or unmanned flyblyepor
to be captured by the target star's gravitatioredtl f It will

have been designed expressly as a mission to arstdreand
not an outer-Solar System mission that keeps going.

2. Allowed launch location of the spacecraft iy atace in
the Solar system within the orbit of Neptune, eitfrem the
surface of a solar system body or from any orlgiteition.

3. As a minimum requirement for the mission thacgeraft
shall be capable to deliver data for at least otiensfic

measurement.

4. Planned mission duration shall be less thad@y@ars.

Gilster is arguing against Pacher's prediction,itssgéems
to me that the bet has already been won. | wogdethat the
first interstellar missions have already launched] that (ex-
ercising only a little imagination) they meet thHsoae condi-
tions. Those missions involve not spacecraft, bathar
streams of photons, the fastest spaceships knowamo

Think about it: interstellar microwave transmissqrobe
other civilizations' interest in dialog, and passnerous stars,
thus are "flyby probes" in a sense. They are trétsthspe-
cifically for the purpose of reaching other solgstems. They
have been "launched" (transmitted) several timesifEarth,
which is clearly within the orbit of Neptune. Somave con-
veyed scientific information about Earth, whichisfgs the
condition that they "deliver data for at least csmentific
measurement.” They travel at the speed of lightyisoin the
2,000 year mission duration, will reach stars witRj000 LY
of our own Sun. And they are widely supported by phublic,
as witness the large number of humans who have igedm
messages to the various projects that beam themspdce.
So, congratulations Tibor, you win!

Nevertheless, Tibor and Paul agree that what tlaglyih
mind is slightly larger interstellar probes. Soguess we'll
have to wait a little longer to see whose posipoevails.

Long Bets is an initiative of the future-oriente@ng
Now Foundation, and I've been a party to wagerseglahere.
Its purpose is to improve longterm thinking. Longt8is a
public arena for enjoyably competitive prediction§jnterest
to society, with philanthropic money at stake. Tliag Now
Foundation furnishes the continuity to see even |tmgest
bets through to public resolution. Their websitevides a
forum for discussion about what may be learned fthenbets
and their eventual outcomes. <>
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Detection Probability of Terrestrial Radio

Signals by a Hostile Super-Civilization
by Dr. Alexander L. Zaitsev, alzaitsev@gmail.com

Comparison of the total number of the radar astnoyo
transmissions with respect to that used for sendmegsages
to extra-terrestrial civilizations reveals that tipeobability of
detection of the radio signals to extraterrestriéisTs) is one
million times smaller than that of the radar sigmalsed to
study planets and asteroids in the Solar System.

There are three large-dish instruments in the wirkt
are currently employed for doing radar investigagiof plan-
ets, asteroids and comets [1]: ART (Arecibo RadateT
scope), GSSR (Goldstone Solar System Radar), ard EP
(Evpatoria Planetary Radar). Radiating power amdctibnal
diagram of these instruments is so outstandingithelso al-
lows us to emit radio messages to outer space hvarie prac-
tically detectable everywhere in the Milky Way. $hiledi-
cated program is called METI (Messaging to Extrardstrial
Intelligence) [2], as contrasted to SETI (Search Extra-
Terrestrial Intelligence), [3].

Recently, some scientists and SF writers have ezpte
their concern [4] that sending messages to the stavur gal-
axy, which may have a habitable life, jeopardizestence of
our own civilization because our signals helps HEadspin
down location of the Solar System in the Milky Wdfythe
Aliens reached the level of a super-civilizatidnnight send a
space fleet to the Earth to either destroy it ocdavert us to
slaves.

The goal of this letter is to estimate the probgbdf de-
tection of the terrestrial radio signals by a preable hostile
super-civilization existing somewhere in our galagur cal-
culation starts from the notice that over all tlaelar astron-
omy history about 1,400 sets of radio transmissivese pro-
duced. Their distribution all over the sky is showrigure 1
in the plane of ecliptic coordinates.
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Goldstone Solar System Radar (661 blue points)
Evpatoria Planetary Radar (215 green points)
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The total area of the sky illuminated by these gnais-
sions, is about 0.022 steradians (sr), or abou®28Lpart of
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the whole sky. The total number of METI transmissias 16
sets only [5], and the total area of sky, illumetdhtby the
METI transmissions, is about 10-5 sr, or 2000 tifess than
that covered by radar astronomy transmissions r&igu

All Interstellar Radio Message Transmissions
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Total duration of time of radar transmissions exisethe
overall time interval of the METI transmissions &yactor of
500. Therefore, we can conclude that the probghiitdetect
the radar astronomy transmissions by a hostile rsupe
civilization is 2000 x 500 = 1,000,000 times highiean that
of the METI transmissions.

So, if someone is concerned about our detecticanbyg-
gressive super-civilization (so-called METI-phobjé]), first
of all one has to prohibit not the METI, but thelaa astron-
omy. However, one can not prohibit it because Huar as-
tronomy is an important and indispensable compobéithe
asteroid hazard and defense system g this reason, we
conclude that all on-going conversations aboutEhe danger
of METI for our civilization are meaningless, arftetradar
astronomy instruments should remain open for ddimther
exploration of the interstellar space with METIrtsanissions.
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Editor's Note: This paper first appeared in_Journal of

Radio ElectronicdNo. 5, 2008, Russian Academy of Science,

and is used here by the kind permission of theauth
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Executive Director Emeritus
Lauded for Luxuriant Hair

Little Ferry, NJ.., October 2008 -- Regular visitors to
The SETI League website may have noticed in itstufed
Photos section that, in the two years since hiseraent, Ex-
ecutive Director Emeritus H. Paul Shuch's hair ¢jasvn out
of control. That fact has now been properly ackreaged,
with Shuch's recent induction into the prestigidwsuriant
Flowing Hair Club for Scientists (LFHCS). An irative of
AIR, the Annals of Improbable Research (improbatoe), a
spoof periodical that pokes fun at science in gareard scien-
tists in particular, LFHCfS seeks to honor thoseergific
leaders who let their hair down -- all of it -- bwldly flow
where no hair has flowed before.

Shuch was recommended for LFHCfS membership by
colleague Kathryn Denning, an anthropologist atKYbini-
versity in Canada who has long studied the pecidarof sci-
entists, including their penchant for growing h&irs. Shuch
and Denning serve together on the SETI PermanardySt
Group of the International Academy of Astronautics

(iaaseti.org.

When informed of this high honor by AIR editor and
chief AIRhead Marc Abrahams of Harvard UniversBuch
responded, "Oh, goody. | can't wait to update myyiculum
vitae." He vows not to cut his hair until it falbait of its own
accord (an occurrence likely to happen sooner rathan
later, he notes, given the well established h&dfdif hair), and
hopes this long overdue recognition will propel hioward
accomplishing his lifelong goal of being awardedigNobel
Prize. The annual IgNobels, another AIR initiatigeek to
recognize fringe science.

"l deserve this," insists Shuch. "There's no s@emore
fringe than SETL." Then, demonstrating his well-moability
to transmogrify metaphors, he adds, "life is tooaes to be
taken shortly."

SETI scientists seek to determine through microwa
optical measurements whether humankind is alortbdruni-
verse. Since Congress terminated NASA's SETI fupdin
1993, The SETI League and other scientific grougpgelbeen
attempting to privatize the research. Experimenierested
in participating in the search for intelligent aliéfe, or citi-
zens wishing to help support it, should email to
join_at_setileague_dot_org, check the SETI Leagusb \&ite
at http://www.setileague.org/, send a fax to +11(2641-
1771, or contact The SETI League, Inc. membersbifine at
+1 (800) TAU-SETI. Be sure to provide us with a tabsd-
dress to which we will mail further information. & SETI
League, Inc. is a membership-supported, non-profit
[501(c)(3)], educational and scientific corporatibedicated to
the electromagnetic Search for Extra-Terrestritdlligence.
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Event Horizon

SearchlLites' readers are apprised of the follovdogferences
and meetings at which SETI-related information vid presented.
League members are invited to check our World Wideb site
(www.setileague.org) undeEvent Horizon or email to us at
info@setileague.org, to obtain further details. nbers are also
encouraged to send in information about upcomirentss/of which
we may be unaware.

February 13 - 15, 2009Dr. SETIto be Featured Filker
atBoskone 46Boston, MA.

March 20 - 22, 2009Lunacon 2009Rye Brook, NY.
April 3 - 5, 20092 Dr. SETIto be Filk Guest of Honor at
I-Con 28 Brentwood campus of Suffolk Community
College, NY.

April 18, 2009, 0000 UTC - 2359 UTCTenth annual
SETI League Ham Radio QSO Par8.551, 7.0309,
7.2039, 14.084, 14.204, 21.306, and 28.408 MHz.
April 19, 2009 FifteenthSETI League Annual Member-
ship MeetingLittle Ferry NJ.

April 24 - 25, 2009 13th AnnualSoutheastern VHF
ConferenceCharlotte, NC.

April 25 - 26, 2009 34th Trenton Computer Festival
Ewing NJ.

May 15 - 17, 2009Hamvention 2009, Dayton OH.

May 22 - 25, 2009Balticon 43 Hunt Valley, MD.

May 29 - 31, 2009Rochester HamfesRochester NY.
June 19 - 21, 2009Concertino '09 Arlington, MA.

June 28 - July 1, 2009Society of Amateur Radio As-
tronomersConference, NRAO Green Bank WV.

July 23 - 25, 2009Central States VHF Conferencst.
Charles IL.

August 6 - 10, 2009Anticipation 67th World Science
Fiction Convention, Montreal, Quebec Canada.
September 4 — 6, 2009Fifth International Radio As-
tronomy Congresd;leidelberg, Germany.

October, 2009 (dates TBA)Microwave Update 20Q9
Dallas, TX.

October 12 - 16, 200960th International Astronautical
CongressDaejon, Korea.

April 17, 2010, 0000 UTC - 2359 UTCEleventh an-
nual SETI League Ham Radio QSO Part8.551,

7.0309, 7.2039, 14.084, 14.204, 21.306, and 28.408

MHz.

June 4 - 6, 2010Rochester HamfesRochester NY.
June 2010 (dates TBA)Society of Amateur Radio As-
tronomersConference, NRAO Green Bank WV.
October 2 - 6, 2010 (proposed)66th World Science
Fiction ConventionMelbourne Australia.

October 2010 (dates TBA) 61st International Astro-
nautical CongressPrague, Czech Republic.

October 2011 (proposed; dates and details TBA)
62nd International Astronautical CongresSouth Af-
rica. &
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Book Reviews:
Unmasking Europa: The Search for

Life on Jupiter's Ocean Moon
Richard Greenberg, University of Arizona,
Lunar and Planetary Laboratory, Tucson

A Close Look at Europa . . .
And How Big Science Gets Done . . .

The second-largest of Jupiter's four major moonsopa
is covered with ice, as confirmed in views from raodtele-
scopes and the thousands of images returned by NABY-
ager and Galileo missions. But these higher-remoiutiews
also showed that the ice is anything but smooth.

In fact, Europa’s surface is covered with vast ris
crossing systems of mountain-sized ridges, jumidgibns of
seemingly chaotic terrain, and patches that suggasellings
of new surface materials from below.

How scientists think about the underlying forcestth
shaped this incredibly complex, bizarre, and béausiurface
is the subject of this book.

In Unmasking EuropaRichard Greenberg tells the story
of how he and his team of researchers came tovediieat the
surface of Europa is in fact a crust so thin thatain barely
hide an ocean of liquid water below.

He shows how the ocean is warmed by the frictiotidail
movements in this small moon as it orbits arounchénse

Jupiter. The implications of this interpretation—alhnin-
cludes the idea that there are active intermitb@enings from
the liquid ocean to the frozen surface—are immerge
warmth, the chemistry, and the connections fromanct®
surface provide the conditions necessary for thistence of
life, even at this relatively remote locale in @aalar system,
far beyond what's normally thought of as its 'habié zone.'

Unmasking Europalescribes in clear but technically so-
phisticated terms — and with extensive illustragigimcluding
more than 100 NASA images) — the remarkable histufry
research on Europa over the last four decadesbdbk also
provides unique insights into how “big science” gyelone
today, and it is not always a pretty picture. Frois perspec-
tive as professor of Planetary Science at the Usiityeof Ari-
zona, and a quarter century-long membership ointlhging

Team for NASA's Galileo mission, Greenberg des®ibe
how personal agendas (including his own) and palitma-
neuvering (in which he received an education bg)fiteter-
mined a lot about the funding, staffing, and evss direction
of the research about Europa.

At the same time, the book captures the exciteraadt
satisfaction of discovery as Greenberg’s team camender-
stand how the character of Europa makes it, perttapsmost
likely place for us to finally encounter extra-estrial life.

Contents: Water world.- Touring the surface.- Doswience.
Planetary stretch.- A closer look at tidal effectSlobal crack
patterns.- Building ridges.- Mind the gap.- Striélgs.- Con-
vergence.- Return to Astypalaea.- Cycloids.- Chabsck vs.
thin.- The scars of impact.- The bandwagon.- Tiosdiiere.-
Explorations to come.
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Lonely Minds in the Universe
by Giancarlo Genta (Copernicus Books, 2007)
reviewed by Ivan Almar

GALILEO discovered in 1610 with his new telescope t
four big satellites orbiting Jupiter. Johannes Kepinformed
of the great event, wrote a long and enthusiastted to Gali-
leo, the so-calle®issertario cum Nuncio Siderem this opus
he is referring to the discovery of the satelligesproof that
planet Jupiter is inhabited:

Therefore, if four planets orbit Jupiter at diffetedis-
tances and times: one asks to the benefit of wiforobody is
on planet Jupiter to admire this variety with higee? then, for
what we are concerned with on this Earth, | wonder;what
convincing reason? Above all, how can they be udefus
who never see them; and we do not expect that levdyycan
use their eye-pieces to observe them.

and his conclusion:

The new four [planets] are not primarily for us whee
on the Earth but without doubt for the creaturesowive on
Jupiter.

This is probably one of the first mentions of etdra
restrials in the present sense of the word. Plawet® not
considered habitable worlds during previous ceagyribut
only points of light in the sky, and alien beingsrerimagined
mostly as folkloristic monsters.

But Kepler's arguments were accepted unaltered tineti
twentieth century, when astronomy and space relsegediu-
ally discovered that the planetary bodies of thiS8ystem -
except Earth itself - are not the property of iligeht beings.
Even independent microbial life has not yet beestalered
on the Moon, or on the planets. Astronomy during kst
century enormously widened the limits of the obedrni-
verse, surrounding an absolutely insignificanty titarth. Bil-
lions of stars, nebulae, galaxies, and clusteggat#xies popu-
late the empty space into billions of light-yeargveard. But
there is as yet no proof that life as we know isesxanywhere
else in. this enormous, diversified Universe.

On the other hand, life on Earth exists everywHere
the depths of the crust up to the stratosphereciReatiscover-
ies have demonstrated that the hidden, microbigl gfalife
might represent the predominant majority of thenass. Our
Earth, our Solar System, and our Galaxy are siroplapo-
nents of the Universe, and there is no evidencettiey are
exceptional objects in any respect.

This is certainly a very serious assertion, propaile of
the most important scientific problems of the twelfitst cen-
tury. Lonely Minds in the Universe is a fascinatigglysis of
this controversial situation with all its importastcial, phi-
losophical, and even theological implications. pites of the
technical background of its author, the book iseajoyable
read for every thoughtful person who is interestethe past,
present, and future destiny of humanity. It raigaportant
guestions, but many answers are simply not yetablai The
author is convinced that the scientific searchdgiraterres-
trial life and intelligence in the Universe desenavery effort
because the result will deeply influence our futureecom-
mend you read this book with an open mind, which evirich
you with new ideas. <>
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SARA Call for Papers

The Society of Amateur Radio Astronomers
(SARA), a SETI League Affiliated Society that repre
sents several hundred amateur radio astronomengdro
the world, hereby solicits papers for presentatibrits
2009 Annual Meeting and Technical Conference, to be
held 28 June through July 1, 2009, at the Nati&aalio
Astronomy Observatory (NRAO), Green Bank WV. Pa-
pers on radio astronomy hardware, software, edugati
research strategies, and philosophy are welcome.

H. Paul Shuch, The SETI League's volunteer execu-
tive director, also serves as SARA vice presidenthat
capacity, he is coordinating this joint technicaeting.
SARA members, SETI League members, or supporters
wishing to present a paper should email a letténteht,
including a proposed title and informal abstractoat-
line (not to exceed 100 words) to the SARA vicespre
dent at vicepres@radio-astronomy.org, no later than
March 2009. Be sure to include your full name,liaffi
tion, postal address, and email address, and itedycar
willingness to attend the conference to present yau
per. Submitters will receive an email responseichlly
within one week, along with a request to proceeth&
next stage, if the proposal is consistent withgleenned
program.

A formal Proceedings will be published in conjunc-
tion with this Meeting. For the fourth year in amathe
SARA Proceedings are being edited by SETI League,
Inc., and published by the American Radio Relay
League. Papers will be peer-reviewed by a panel of
SARA members with appropriate professional expertis
and academic credentials. First-draft manuscripistm
be received no later than 1 April 2009, with feakha
acceptance, or rejection emails to be sent withia t
weeks thereafter. Upon final editing of acceptefdeps,
camera-ready copy will be due not later than 1 May
2009. Due to printer's deadlines, manuscripts vedei
after that deadline will not make it into the Predimgs.
Instructions for preparation and submission of Ifina
manuscripts appear in a Guidelines for Submittiag P
pers document on the SARA website.

The last three year's Proceedings were a landmark
accomplishment for both organizations. Please ttedp
Society of Amateur Radio Astronomers to make the
2009 edition even better! SETI League membersim p
ticular are encouraged to participate in this nmeeby
presenting their work for the benefit of the twater
societies. Further information about SARA can henfb
on their website, http://radio-astronomy.org.

*,
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Ask Dr. SETI ®

Can A Narrow Signal Carry Intelligence?

Dear Dr. SETI:

If SETI receivers have to be narrow band, howtsliin
gence carried in these signals? Also, why do tlesdno be
narrow band?

Ron, Buffalo State

The Doctor Responds:

To understand how ET thinks, proud Buffalo, we have
walk a parsec in his moccasins. Let's assume yau'ietelli-
gent extraterrestrial, wishing to make your presekmmown to
the inhabitants of a distant and primitive planket's say,
Earth). You know that the electromagnetic spectisian noisy
place, and that your intended communications partngoing
to have to separate your signal from the backgroumide.
You also know that natural astrophysical radio &erst are
inherently broadband. What to do? You could reapiduce
a signal that's spectrally narrow (your technoligygood at
that). This would clearly stand out as being anitifli. It would
also make it easier for the distant Earthlingstericept, since
the narrower they make their receiver, the morthefcosmic
background noise they exclude, and hence the hitiesr
received signal to noise ratio. Well, the narrowesssible
signal is a pure CW (continuous wave) carrier,sd's what
you send.

That's all very well and good, but communicatiomesotry
suggests that a pure CW carrier contains no igtice. But
wait -- is that really true? It can be argued thatreception of
such a narrow signal is in fact a one-bit messageyeying
the information "here | am." Run that message thinoyour
Universal Translator, and out comes the more med#min
proclamation "you are not alone." So, informaticms tbeen
exchanged, in vanishingly narrow bandwidth.

OK, so maybe ETI want to communicate higher level
concepts than our single-bit existence statemenitidso will
of necessity require them to transmit over a wigpectral
bandwidth. But, if they want to ensure detectidmyt will
make the job as easy as possible for the recdiyeemploy-
ing a modulation mode that contains individual aarband
components, strewn across a broader stretch otldwro-
magnetic spectrum. Most modulation modes used athEa
(even direct sequence spread spectrum, or DSSlBpe{ust
such narrow-band components. Initially, one suckcspl
component may be detected, and existence prodflisstad.
After that, follow-on analysis may well discern ettspectral
components, from which a coherent reconstructiorcdy-
clopaedia Galactica can be attempted.

But first, you have to get the attention of thosenfive
Earthlings -- and narrowband signals are a promisind ef-
fective way of doing so.

KD
o
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Annual Renewal: Is This Your LastSearchLites?
SETI League memberships are issued folGakendar Year Please check the expiration date indicated am
mailing label. If it reads December 2008 or easlgu have already expired, antstrenew your SET
League membershimow! Please fill out and return this page along withryeayment.

Please renew my membership in this category: Order Your Membership Premiums:
(ufe)y* (0)*
Full Member $50 /yr Pocket protectors $ 3 $ 4
Supporting Member (elderly, retired, or disabled) $35/yr Mouse pads $5 $7
. . Tune In The Universe! (CD-ROM) $25 $30
Scholarship Member (full-time students only) $25/ yr Proceedings of SETICon01 $20 $27
Household Member (same address as a Full Member) $15/yr Proceedings of SETICon02 $20 $27
. . Proceedings of SETICon03 (CD) $15 $17
Household Life Member (same address as a Life Megmb $300 Proceedings of EUroSETIO4 (CD) $15 $17
Life Member (until we make contact) @10 Proceedings of SETICon04(CD) $15 $17
. . . SARA Conference Proceedings:
Sustaining Life Member — a generarmualpledge of: $1,000 / yr 2006, 2007, and 2008 (specify) $20 $27
Patron (priority use of The SETI League’s radiegeope) $10,000 SETI League Technical Manual (CD) $10 $13
. ) . Project Cyclops ? Edition $20 $30
Director (Patron membership plus seat on adviboard) $100,000 The Listenerdy James Gunn $15 $21
Benefactor (a major radio telescope named for you) $1,000,000 Sing a Song of SET8ongbook) $10 $13
] ) Sing More Songs of SE{$ongbook) $10 $13
Annual memberships are issued for the calendar. yéaiose Sing a Song of SETinusic CD) $15 $17
processed in January through April expire on 31dbdwer of Derpented(mesiC CD) $§;15 $$l7
; T-shirts, specify M, L, or XL 15 22
that. year. Those processed in September througterbtser SETI Nerd Gift Set (one each Mouse Pad, Pocket
expire on 31 December of thellowing year. Those members ProtectorProject CyclopsindTech Manuglat
joining in May through August should remit half tla@nual 20% Savings to Members Only $30 $43
dues indicated, and will expire on 31 Decemberhef $ame *Includes postage to (u/c) US/Canada, or (0) othdocations
year. Payments in US Dollars, check payable through a Usank
Pleased to Accept PayPal Name:
Address:
The SETI League invites you to pay your member-
ship dues and additional contributions via creditdg Phone: email:
using the PayPal online payment system. Simplyoiag
to www.paypal.com and specify that your payment be | Ham call: URL:
directed to paypal@setileague.org. Contribution enclosed (US Dollars):
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