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I'HE SEARCH FOR EXTRATERRESTRIAL INTELLIGENCE

MEXT YEAR. THE WOBLLNS MORT AMBITICUS SEARCH YET
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f there is a thread that links ancient Greek
ohilcsophers and modem space scientists, it 18
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rity about the plurality of inhabited

ekt in the cosmos. Vast and old beyond hurman
Ederstanding, the universe leaves us pendaring
ghe ultimate significanee, if any, of our tiny but
te-Dearing F:.l.d"l;l;_ With owr prasent

Encerstanding of the laws of natwre and modern

Sechnical capability, we are for the first time in
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FOR SIGHE OF INTELLKIENT LIFE BEYOND SARTH BEGING

THE ASSLIMPTIONS BEHIMD SUACH & DAERG AND PERHAPS HUBRIETIC VEMTURE?

history in a position to test the possibility that
extraterrestrial cvilisations exist. This is the search
for extraterrestrial intelligence, ar S3ET| which, in
the deepest sense, i3 also a search for ourselves
SETI propoments like to think of life 2= a natural
byproduct of physical processes on Earth-like worlds
Our galaxy has hundreds of billions of stars, in a
universe with bilions of galaxies, and 20 life show'd ba

comiman in this cosmice realm. Or so the theory goss.

bner fikee alll gues!
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There should ke many habitable planets, aach
shiltering its brood of lving creatures, with some of
these developing intelligence and a technologics
civilisation with an interast in communicating with
other sentient creatures. Using electromagnetic
waves, it should be possible to establish contast
acrass interstellar distances, and extraterrestra

cammunication should have an electramagnatic

sognature that humans can recognise.

Bk 0 elso fs, in @ sense, a semrol for ors




In recant years, avidence has arzen in favour of
me of thesa views, Astronamical obserations
creasingly suggest that planetary systems are
mmen. Almost half the Sun-type stars in the
ighbournood of our Sun - such as Beta Pictaris,
rrmalhaut, HD 47%6 and Vega — have accretion
isks of dust, which appear to be indicative of
anatary farmation.

Only planets supparting and recycling liguid
ter wathin their atmospheres are expacted to
pport life, This halps us to define circumstallar
abitable zones, or crbital bands arcund a star
ithin which planets like Earth could develop.
a zone's inner boundary is tha paint at which a
naway greenhouse effect occurs, as on Venus;
nd the cuter boundary is whera carbon diexide
ondanses out of an atmosphere and can mo
ngar warrm & planet, a5 on Mars, Using math-
matical models for the distribution of planets
hat might form in these zrones, astronomens
earise that up to twe Earth-like planets may be
und within each planetary systerm with a main
uence star, orbiting at a distance whare liquid
tar is possible.

We nowe knenw that the tirme required for bife te
merge 3 very short. When Earth formed some
& billion years ago, it was a [ifeless, inhedpitabla
ce, Only ong billicn years later, the planet was
aming with arganisms resembling teday's
nobacteria. The question is, once life appears,
ill inteligence fallow? Emst Mayr of the Museum
Comparative Zoolagy at Harvard University in
he U5, affirms that only ona out of some 50
illian species that have arisan on Earth was
tentially capable of generating somathing that
might have approached cvilisaticn. Among these
potential 20 civilisations, anly one advanced to
he point of developing interstellar communi-
cation tachnology. This is net wsually discussed
in detail by SET| propanents, who prefer to sub-
zcribe to what was once called the "Assumption
of Mediocrity” view: “what happened on Earth”,
goes the theory, “is the average amang all the
Ihubitahle waorlds in the universe”, Under this

assumption, we may expect a logical progression
from life to sentience: presence of planets with
| suitable snvirenments — ermergence of life —
emargence of intelligence — emergence of
interstallar communication technolagy. Such faith

is prabably mistaken, but it is still a hypothesis
that needs to be tested. SETI pragrammes, eithar
under way or soon to start up, offer our presant
best chance to do this,

The basic assumption of SET| researchers is
that the physical laws governing the universe are
tha sama everywhere. We think this is true, but it
could be false. If the same physical laws apply
across the cosmos, wa will be able ba com-
municate by referring to those things we have in
comman with extratarrestrials — physics, math-
amatics, and so on, Howewer, Michalas Reschar,
Professor of Philosophy at the University of
Pittsburgh, believes that it may not be as sasy as
all that. He contends that extraterrastrials are
extremaly unlikely to have any type of science that
would be recognizable to us, despite sharing the
same ‘universal’ laws, They will be very different
arganisms, with different needs, senses, and
behaviour: they will inhabit environments strik-
ingly differant from our own, environments in
which neither sclence nor technolagy may ba
needed for survival, Several successful spacies
have floaurished on Earth without developing
intelligence, so sentience may not be 4 necessary
adaptation, and should not be autematically
axpectad to develon elsewhere. The science of an
alien civilisation would reflect the way they per-
ceive nature. 1t migl'rt therefore be impossible for
us to fathom their view of the universe or their
approsch to scence.

Hovwewer, artificial inteligence pionaer Marvin
Minsky, of Boston's Massachusetts Institute of
Technology, disagrees . He argues that intelligent
sxtratarrestrials “will think like us, in spite of
different crigins”, This is based an the idea that all
irtelligent problem-sohmers are sulbject to the same
ultimate constraints - limitations of space, time
and rasources. In ardar far life to evohe suseessiul
strategies for dealing with such constraints, they
must be able to represent the situations they face,
and they must have processes for manipulating
those representations. He proposes two basic
principles for every “intelligence™:

Economies: every intelligence must davelop
symbel-systems for representing objects, causes
andl goals, and for farmulating ard remembering the
procedures it develops for achiewing those gaals.

Sparsenass: gvery evalving intelligence will

eventually encounter certain very special ideas -
.g. arithmetic, casual reasoning and economics =
because these particular ideas are vary much
sirmpler than other ideas with similar usas.

According to Mintky, extratarrestrials will
theratore have evalved thought processes and
communication strategies that will mirror cur
own, to a degree that will enable us to com-
prahand them. SET| proponents largely agree
with Bineky, choosing also to believe that thare is
some “eorvengance” in the inlerpretations of the
physical laws in all galactic civilisations,

Azsuming the universality of natural laws, the
neset problam for SETI prapenents are the detances.
Thesa are 5o large that, limited by
the spead of light and our shart
lifespans, we cannot go out inta 4
the universe to seak evidence of
extratarrestrial ehilizations, But our
undarstanding of the universe has =
riot been greathy harnpered by this:
wa have gleaned & wealth of knowl
adge through analysis and daduction of incoming
nformation carriess’. Modam astrophysics i found-
ad on what we have leamed via electromagnetic
radiation (radio, infrared, optical, uitraviolet, X-rays,
andl garmma rays), cosmic rays (eectrons and atamic
nuclei), and neutrinas. There is another passible
camiar, gravitational waves, but they are extremely
difficult to detect {se= article on page 14} and far tao
difficult to generate in order 1o be usad far
interstellar communication.

It is, of course, impassible for all of these car-
riers to be continususly monitared on Earth. Each
observation technigue acts as an information
filter, and only a fraction of the incaming rediation
can be gathered. Using aur criteria of “sparsa-
ness” and of “economics”, we should therefors
zelect those information carriers that require a
minimum armount of enargy to exceed the natural
backaround; those that travel at, or close to, the
speed of light; that are net deflected by galactic
or stellar fields; can be easily generated, detected
and beamed: and will not be absorbed by the
intarstellar medium or by planetary atmospheres
and ipnospheres. Only photons meet all of these
criteria; electromagnetic waves of some fre-

quency are tharefore the only truly suitable signal
carriers for extraterrestrial signals.
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L The ~Sounds of Karth™ record ard the Anieriaan
s being prepared for the Voyager 2 space probe i
| L

Bighi: Abeard bath Foyager craft which are now
Beaaded ol of Phe soler system, e gobd-plated copper
records corry images of e on Earth, music and
ereetings in &0 Innguages, They qre desigued fo fost e
Billion vears.

The praduction of such radiation is directly
relsted 1o the physical conditions prevailing at the
gmiz=ion site. Infarmation carried by electro-
magnetic waves (photons) is also affected by the
conditions slong its path. The trajectories follow-
2d depend en the local curvature of the universe,
2rd thus on the local distribution of matter and its
gravitational effects; extinction affecting differant
wavslengths unedqually; neutral hydrogen absorb-
ing all radiation below the Lyman limit {#12
Angstroms); and absorption and scattering by
imrarstellar dust, which is more severe at shart
wavelengths., Interstellar plasma absorbs radio
wavelengths of a kilometre and above, while the
seintillations cavsed by them become a very
impartant effect for the case of extraterrestrial
radic transmistions, because of the large tem-
poral variability in the signal amplitude. The
Wwerse Compton effect lifts low-energy photons
#o Righ energies in collisions with relativistic
glacirons, while gamma and X-ray photons lose
energy by the direct Complon effect. The
raciation reaching the observer thus bears the
impeint of bath the source and the accidents of its
pesane though space.

The universe abservable with electromagnetic
saciation can be characterised as multi-dimansicnal
phsss space. The space of canfiguration for the
sransmession and reception of interstellar electro-
maanetic signals includes a four-dimensional
coordinates subspace (the spatial coordinates and
transmission epoch of the extraterrestrial civil-
izatian). 2nd a sevan-dimensional informaticon
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subspace (the modulation type, tra msmitting
frequancy, information rate, freguency width of the
signal, polarisation, code and semantics).

In 1961, SETI pioneer Sebastian von Hoerner
classified the possible nature of the extraterrestrial
signals into thrae general petential scanarics: kocal
communication an the other planet; intarstellar
communicatien betwean extraterrestrial civil-
jsations, or betwean the homa planet and their
extra-solar outposts; and a desire to attract the
attention of undiscovered civilisations. Thus he
named them as “local broadeast”, “long-distance
calls”, and “contacting signals®, or beacons. host
of the past $0 SETI radio prajects have warked on
the hypothesis that several civilisations are
transmitting emnidirectional “beacon” signals, or
that we are capable of eavesdropping on the local
broadeasts of intelligent beings on nearky stars,

Considering the entire microwave region of the
electromagnetic spectrum (300 MHz to 300 GHz)
and avoiding the temporal synchrenisation
between transmission and recaption and the
eryprographic variables (polarisation, modulatian,
information rate, code and semantics), it is easy to
show that this ‘cosmic haystack’ has roughly
3 = 102% zells. This iz assuming squal weight in
gach unit of sach axis of our remaining space of
configuration, and each cell would have a 0,1 Hz
bandwidth, par the number of directions in the sky
i which an Arecibo-type radio telescope would
need to be peinted to conduct an all-sky survey,
par a sensitivity between 1070 and 10°% [W m-¥],
The numbar of "cells™ increases dramatically if we
expand our search to other regions of the
electromagnetic spectrum, or we decide to
incheda the ather variables. Until now, anly a small
fraction of the whole Thaystack’ has been explorad
(approxamately 1079 to 10075,

The success of a radia search for axtrater-
restrial intelligence depends not only on the
unknown abundence of cvilisations in our galaxy,
bt also on their assurmed transmission strategies.
Haw can the extraterrestrials announce their
presence to thelr galactic neighbours? The best
transmission strategy should set all the variables
af the space of configuration follewing the so-
called “Principle of Anti-Cryptography”. In this
way, we suppaose that the signal will be designed
and operated in such a way as to maximise its

probability of discovery, both by intenticnal
searches and by accidental observations. Even if
there are a large number of civilisations in mutual
communication, the probability that we on Earth
would be able to savesdrap on narrow beam of
pxtraterrestrial signals sent at a randem is
wanishingly small. Very advanced civilisations
might be able ta broadcast ecmaidirectionally over
great distances and during long pericds of time,
but such civilisations may develop interests other
than contacting emerging civilisations.

The real difficulty in detecting a signal is
knowing whers to paint your radio telescope,
whan a transmmission is being sent, Synchran-
isation is the mast difficult element of the search
strategy. It is possible to select and search
“rationally™ all the other elements - frequency,
bandwidth, polarisation, direction = but you
wiould have to be extremely lucky to capture an
extratarrestrial signal whils aiming your radie
telescope at a regian of the sky at the precise
momaent & message is passing through Earth. SETI
resgarchers therefore pin their hopes on
ammnidiractional beacons: firstly, that they exist
and secondly, that thesy will find them,

What kind of signal might ane axpect fram &
distant civilisation? If it is sent intentionally, it will
most likely be narrow-band (approsimately 1 Hz
or less), ideally a single '|'|'E|'|'E|Br1.gt h, and
semething with a high monochromatic. There are
twi main reasans far this: firstly, to distinguish
between “natural” and artificial signals {most
manochromatic natural sources are the cosmic
masers with bandwidths of about 500 Hz); and
sacondly, such a signal travels furthest far a given
transmitting power. Most of the existing SETI
projects are only capable of distinguishing the
presance of a monochromatic signal [continuous
wave or pulsed) amang a broad band of cosmie
noise, but net the possible content of the
hypothetical message coded in some unknown
modulation farm. This kind of stratagy limits our
search to the detection of “long distant calls™ and
*contact signals”, since "local broadeasts”, such
#a volce signals, require a wider band of wave-
langths. Television is even wider: a standard
satellite TV bandwidith signal is 27 MHz, or 27
milliesn times more powerful than a sinuscidal 1 Hz
haacon for the same detection.



In the last 35 years, most SETI prajects have
been developed in the microwave region of the
electromégnetic spectrum, searching for inter-
stellar monochrematic beacans. There are four
operating SETI programa: Serendip, META, Project
Phoenix and the Ohie State University program.
The box at right shows the main characteristics,
strategies and signals saught, So far, there has
been no conclusive evidence of success.

WHO SPEAKS FOR EARTH?

Should we one day awake to find an axtra-
terrestrial spaceship fleating above the United
Mations building, we would heve little choice but
1o pay heed. But if extraterrestrial contact is
made via radia, humanity would face a momen-
tous decision: should we reply? During the past
sacade, several scholars have proposed that an
mtemational process be established for humanity
to decide as a whole, John Billingham, of the
privately-funded 5ET| Institute in the United
States, recently prepared a draft of such a pro-
cess for the U.N., which would require inter-
national coardination.

What can we learn from past experience? On
Movamber 16, 1974, the 305-metre Arecibo radic
S=lescope in Puerto Rico transmitted a message
Seected at the globular dluster M13, The message
Sescribed some characterlstics of life en Earth,

use of the chaice of fraquency (2,380 MHz),
ation of the message (169 seconds), and
stance of the target (25,000 light vears), the
Arecibo message is unlikely to ever be detected
by an alien civilisation. However, its transmission
did provoke debate, 1.5, diplomat Micheel &, G,
Michaud eonsidared the exarcise a political act: he
said that such a manumentews dedsion sheuld be
made openly, in the full glare of publicity, “with
the involvement of publie authorities”, and nat be
left to scientists alone. The ather major abjection
was raised by Sir Martin Ryle, 2 Mobel laureate and
then-Astrenamer Royal of the United Kingdaom.
& wrote to leading astronomers, arguing that it
& hazardous folly to reveal our existence and
eeation to the universe. For all we knaw, *any
Batures out there are malevelent or hungry”, he
rote, and once they knew of us, “they might

me to attack or eat us®. Ryle strongly
ecommended that no messages of this type be

ONGOING MAJOR SETI PROJECTS

META | and META Il

“MEGA-CHANNEL EXTRATERRESTRIAL AStay™
OBSERVATORIES

The 2é-matre antenna at Harvard University,
hassachusetts, USa, [META ) and & 30-metra
artenns at the Argantins Institute for Radic
Astranamy, near Buenas Aires, Argenting (META
Hl}. Funded by The Planetary Sociaty, an interma-
tional organisation basad in Pasadena, LISA
CAPABILITY

Menitors B4 million channels at once. Spectral
Resalution: 0.05 Hz. Instantanecus Bandhaldth:
04 MHz. Total Fraquency Covarage: 1. MHz.
Mamimum Seritivity: Tx10, W m2, Sky
Coverage [META | and Il 93 per cent. Typa of
Signals: carrigrs. RF| rejection: anti-chirp, META |
will soon be upgraded, becoming BETA {Billian-
channgl Extraberrestrial Aissay], and will use a rgv-
alutionary technique to aveid terrestrial froquen-
oy interference,

FINDEMGS T DATE

After five years of abservations fram the north-
arn hamisphere, META | found 34 candidane sig-
nals, but the data are insufficiert to detesming
their real origin. Interestingly, the observed sig-
nals appeared to duster near the galactic plane,
whare the rajor density of stars is locared,
META Il after thres years of abservations from
the southern sky found 19 candidate signals with
similar characteristics to thase of META |. For
two days a week, the observatories in Harvard
and Bueros Aires observe the same region of
tha sky (declinations betvwean -10 and -307)
sirmultanecusly, with META | and META Il fixed at
the same frequency and referenca frame.

OHID STATE UMIVERSITY SETI FROGRAM
UBSERVATORY

Rectangular telescope, equivalent 1o a 53-metra
parsbalic rdio telescopa, in Columbus, Chio, LS4
CAPARILITY

Monitars 3,000 channels. Spectral Resclution:
100 kkz. Instantanecus Bandwidth: 5 Mz, Tetal
Frequency Coverage: 300 MHz. Maximum
Sensitivity: dx0F, W om2, Sky Coveraga: 74 per
rent. Type of Signals: carriers. RFI rejection: sub.
traction effect of the switched beams.

FIMNDIMNGS TO DATE

With several upgrades, this system has been in
operation since 1973, It detected one promising
candidate = the so-called “WOW signal” — bt
subsequent searches have baen unakble 1o detect

it awln
T

FROJECT PHOEMIX

DRSERVATORY

Thie &d-metre antenna at Parkes, Australia,
CAPABILITY

Monitors 15 milllon chamnels per moduls.
Spectral Resalution: 1,2, 4, 7, 14, 28 Hz,
Instantaneous Bancwidth: 10 MHz. Total
Frequency Coverage: 2000 MHz. bMaimum
Sensitivity: J0105=, Wom. Sky Coverage: 002
par cant {target search mode anlyl. Type of
Sgnals: carriars, ching signals and pulsad signals.
RFl rejection; re-obsarvation and confirmation by
another observatony.

FINDIMNGS TO DATE

Initial cbservations take place in the first half of
1995, In total, approscimately 200 Sun-like stars
will be scrutinisad during this First run,

PROJELCT SERENDIF

“BEARCH FoR ExTRATERRESTRIAL Rapio Evissions
R MEarBY DEVELOP D INTELLIGENT PoruLamions®
OBSERVATORY

There is no dedicated search antanna; instesd,
the project uses the cutput of radic astrenomy
raceivers that are being used for conventional
astronomical cbservations. SEREMNDIF Il made
their ebservations fram the 308-metre radio tele-
scops al Aredbo, Puerts Rico.

CAFABILITY

Maonitors 4.2 million ragks channels at once.
Speciral Resalution: (.6 He. Instantaneads band.
width: 2.4 MHz. Total Fraquancy Coverage; 12
MHz. Maxirnumn Sansitivity: Fx1035, W Sky
Coverage: 22 per cent. Type of Signals: carriers,
chirp signals and slow chinp signals. RFI rejestion:
ra-abservation/d-base, Systermn soon to be
upgraded to SERENDIF W, capable of monitar-
ing 160 million channels at once.

FINCAINGSE TO DATE:
ﬁmmhahmmmmmﬁﬁﬁmh
that are urwsual enough te merit further investigation.
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! frterstellar rsmer seTd (0 e SUTS, engrered o a [i2
60 s vl vt e carcd calbeschhet o the i Pirmieer
e kgt dn T97 T areed 1972
again, and evan asked the executive com-
= of the International Astronomical Unien
) to move a resalution condemning uch trans-
ssseons. SETI pioneer Frank Drake later wrote to
, saying that it was really too late: “The deed is
=, and repeated daily with every television
isgion, svary military radar signal, every
aft command ... They're too far away to
= a threat, | think that hostile tribes bent an
| b they terrestrial or extraterrestrial, destroy
selves with their ewn weapons long before
have any notion of how to attempt interstellar
=] The more peaceful nations, who study
L, 2 and have perhaps cracked the secret of
memortality, are more likely 1o be beanevolent, shy,
and wary of contact far their own reasons.”
According to Drake, Ryle appeared satisfiad with
this rejoinder, and the |AU never did issue a
prohicition against interstellar messsges.

Ben E. Finney, a Prafessor of Anthropology at
the LUniversity of Hawaii, has considered passibla
\opact scenarios that extraterrestrial radic
contact might have an human society. Finnaey
safinez potential responses as being either
“paranoid” or “pronoid”: either excessively fear-
#ul and distrustful or its antonym, coined by
Boney. In the first case, the aliens are seen to
pose a danger to humanity; in the secand, inter-
action with ‘benavelent' ereatures is seen as
wholly beneficial to humanity. This dichotomy of
mind sets is a useful canceptual tool for the
giscussion aof the possible conseguences of
werstellar contact.

Much of science fiction litarature in the past
tas followed the paranoid theme. Parhaps

S IENCE SPECTRA

influenced by Darwinism, H.G. Wells postulated
an invasion of Earth in The War of the Worlds in
1898, Walls cast the alien as a compaetitor, a
natural enemy of mankind, and a genocidal
invader, and this quickly became the steraotype.
This mind set went an to dominate contemparany
thinking on extraterrestrials: in the sarly 19&0s,
the Brackings Institution presentad a report to
MASA concluding that "the discovery of life an
other worlds ceuld cause the Earth's civilisation to
enllapee”. The same ideas wers also exprassad by
such distinguished scientists as Martin Ryle and
George Wald, and in editorials of The New York
Tirmes. Medical anthropelagist Melvin Kennar
later zaid that “evelution predicts the existence of
selfishnass, arragance and viclence on ather
planets even more surely than it predicts intel-
ligence. He considered it te be both phila-
saphically and scientifically naive to believe that
advanced extraterrestrials might benevolently
pass on their galactic wisdom, He argued that the
likely result of contact could be the most cat-
aclysmic disastar 1o ever befall our spacies.
Konnar believed that instead of spending &
LIS%100 million on NASA's SETI preject - which
finally lost its funding last year — humanity should
hide, at least for a few centuries, until it cam
protect itself from creatures that ara likely to treat
uz as well as we have treated “rhesus monkeys,
cows, dogs and dodos,” he said.

Profeszor Michael Archer, a bislagist at the
University of Mew South Wales in Australia, has
much the same position: “Any creature we
contact will also have had to claw its way up the
avolutionary ladder, and will be every bit as nasty
as wa are. Itwill likely be an extremely adaptable,
eatremely aggressive super-predator, and the
galaxy may not be big enough for twe such fierce
rivals.” He sees the gold-plated phanagraph
records affined to each of the twa Voyager space
probes - filled with images of life on Earth and
greetings in &0 languages - as giant ‘dinner
invitations’ to the cosmaos: “Came to Earth, we
have lots of nice, exctic things to eat.”

Finney's concept of the pronoid school of
thought is reflected in the writings of William
Mmwrman and Carl Sagan, and in films like ET - The
Extra-Terrestrial, still the biggest grossing film of
all time. The pronoid school suggests that there

may be universal impediments against cosmic
imperialism, and perhaps & 'Codex Galactica'
exists to educate younger societies on how to
bahave. Sagan and Mewman further arguae that
advanced civilisations with long histores must
have learmed how to be benign and how to treat
an adalescent society “delizately”, or alse they
would not themsehes have lasted. To answer the
‘cannibalistic arguments’ of the paranoid faction,
Sagan suggests that it is implicit in the svo-
lutionary process that extraterrestrial carnivores
are unlikely te find the sequences of amino acids in
human proteins especially tasty or nourishing.
Considering the high energy cost of interstellar
travel and the technological effert required, it
would be much cheaper to "synthasise proteins in
the amine acid sequences favoured by extra-
terrastrial gastronamers tham to muster & lunch-
gon expadition to Earth”.

Encouraglng the search for extraterrestrial
intelligence and trying to imagine haw aliens might
reveal themselves, we have also learned about
aurselves. We construct models that explain the
origin of planetary systems, try to see which
conditions were present on owr planet for the
emargence of life, develop hypotheses for evo-
lutian fram simple biological systems @ complaxity
and intelligence, speculate about the universality
of the laws of nature, and learn to use those laws to
establish contact with other hypothetical baings. In
dning so, we define criteria to distinguish intel-
ligent sources ameng the cacopheny of natural
noise. Finally wa search deep within our souls and
try to imagine the nature of a completely alian
socioty and its concept of morality. Contact, atter a
saarch for extraterrestrial intelligence program,
may be the maost impartant event in the histary af
human civilisation. But the results of such
enterprise — whether positive or negative - will
have profound implications for our view of our

universe, and of oursalves, €

The study af neighbonring
planets in our solar system fues
helped develop SETT selentists
develop comparalive plarel-
alagy theortes thal underpin the
search  for  ertroalerresirial
intelligence, Arifst's impresion of
a Fovager il of Unemes.
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