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Dual Search Detects Signals That May Have Extraterrestrial Origins

By Guillermo A. Lemarchand

the northern and southem
hemispheres, the search for
extraterrestrial intelligence

known as META (the Megachannel
Extraterrestrial Assay) has detecled
56 signals that may be alerts from ex-

This 20-meter-
wide telescope
near Buenos
Aires, Argentina
scans the south-
ermn hemisphere
for signals that

exiraterrestrial
Sources. To
date, this part of
he META
search has
recorded 19
potential alerts.

The Cooperative Approach to SETI

traterrestrial civilizations. But this
search has not successfully confirmed
that these signals have an intelligent
extraterrestrial ongin.

After six years of operation, META
I—operated by Paul Horowilz at Har-
vard University—has examined more

than & x 107 different spectral chan-
nels, among which they found 37 can
didate events. (Horowitz and Carl
Sagan reported these findings in “Five
Years of Project META: An All-Sky
Narrowband Radio Search for Ex-
traterrestrial Signals,” Astrophysical
Joumal, vol. 415, Sept. 1993, pp. 218-
235, and “Project META: What Have
We Found?" The Planetary Repor,
vol. 13, no. 5, Sept/Oct 1993, pp. 4-9.)

Meanwhile, in the southern hemi-
sphere, META ll—directed by Raul
Colomb at the Argentine Institute of
Radio Astronomy near Buenos
Aires—found 19 candidate events af-
ler examining more than 1.6 x 10 dif-
ferent spectral channeis.

All these "alents” have extremely
narrow bandwidths that do not seem
to share the Earth’s rotation. But, un-
fortunately, searchers haven't de-
tected any of these signals on reob-

Latest Searches Continue To Join Forces with Other Telescope Efforts

By Robert Quist

he search for extraterrestrial
T intelligence known as
SERENDIP is about to take

another step forward. Operaling out of
the Universily of California at Berke-
ley, SERENDIP (an acronym for the
Search for Extraterrestrial Radic
Emissions from Nearby Developed In-
telligent Populations) is preparing to
launch its fourth and largest search.

" Since April 15, 1992, SERENDIP Ill

has been running at the Arecibo Ra-
dio Telescope in Puerto Rico, the

largest radio telescope in the workd.
The program has analyzed more than
70 trillicn channels of data, has
looked at more than 30 percent of the
sky and has encompassed more vol-
ume than all previous SETI searches
in the world combined.

By many independent standards,
the SERENDIP Project is the most
comprehensive SETI effort in exis-
tence. Examining 4.2 million channels
every 1.7 seconds, SERENDIP Il has
logged information on 200 million
channels where the system detected

spectral peaks with power significantly
above the background noise. The pro-
gram has come up with about 400
“candidate” signals—alerts that are
unusual enough to merit further inves-
tigation.

But the SERENDIP organizers—ed
by principal investigator Stuart
Bowyer and program manager Dan
Waerlhimer—are not stopping thera. In
the middle of next year, they will begin
SERENDIP [V, which will be able to

See “SERENDIP IV” Page 3
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META Alerts

Continued from Pase |

servation—a key to determining if a signal

comes from an exiraterrestrial source.
Project META was the world's first

million channel search for ultra-nar-

rowband signals that could be gener-
ated by other galactic civilizations.
META scans 8,388,608 channels with
a spectral resolution of 0.05 Hz and
400 KHz of instanianeous bandwidth
{plus another 1,048,576 redundant
channels to check up on the main
branch). The system corrects the ob-

Are We Ready for Interstellar Flight?
Facing the Challenges of Exploring Stars

By Greg MatlolT

he subject of interstellar travel
T has begun to move from the
domain of science fiction au-
thors to the realm of applied and theo-
retical physicists. Sending robotic
probes to the stars has been the focus
of recent studies in the United States
and Great Britain, and astrodynamicist
Edward Belbrunc has been intensively
studying the subject for some time.
The Planetary Society therefore ra-
cently decided to sponsor a confer-
ence devoled o Lhis emerging subject.
“We may not be ready yet to advo-
cate a flight project,” said Planetary
Society Executive Director Louis Fried-
man, “but the subject bears looking at
in a conference setting every five
years of so, just to see what's new and
what technologies may be encouraged.”
The conference—organized and
cosponsored by the British Interplane-
tary Society, NASA, Jet Propulsion
Laboratery, Planetany Society, United
Nations Quter Space Affairs Division and
13 other organizatichs—may mark the
emergence of robolic interstellar travel
as a serious engineering discipline.

Traveling to the Stars?

Conlerence chair Belbruno and
keynote speaker Robert L. Forward
(of Forward Unlimited) both noted that
practical interstellar flight may not be
too far in the future. We already have
sernious technical studies of many nu-
clear and solar interstellar propulsion
systems at our disposal. And the
emearging discipline of nanotechnology
makes designs of small (and hence
“practical”) star probes more realistic.

Of interest to SETI followers, the
conference included a special session

on detecting planets around other

stars. Astronomical progress has led

to space- and ground-based observa-
tories that may be on the verge of de-
tecting Jupiter-sized worlds orbiting
nearby stars. Scientists are devising
techniques for discovering Earth-sized
planets and perhaps even ways of de-
termining if such planets are habit-
able. These techniques may be less
than a decade from realization.

Among the conference's other sub-
jects were the following:

» Propulsion lechnigues (chaolic dy-
namics, photon and proton sails,
parlicle beams, nuclear radioiso-
tope sails, fission, fusion, antimatter
and exofic possibilities)

+ Non-propulsive engineering fields
that may enable a star probe

« Spacecraft engineering, especially
miniaturization technologies for
ultra-small launches
A talk by Swedish engineer Curt

Milekowsky regarding high projected

costs of relativistic star flight may have

been sobering to many conference
participants. Nevertheless, we can ac-
complish a great deal with slower
probes that can reach 500 to 1,000 as-

tronomical units from the Sun within a

human lifetime. As discussed by Jel-

frey Van Cleve of Cornell University,
such a craft could look back at our so-
lar system to help us determine the va-
lidity of our interpretations of current
observations of possible extrasolar
planetary systems. This is just one of
the potential benefits of sending robotic
probes to the stars in the future

Greg Matloff is a professor of astronomy
at New York University and coauthored
The Starflight Handbook with E. Malove.

senving frequency for motions with re-
spect to three astronomical inertial
frames. META also adjusts the fre-
quency to compensate for Earth’s ro-
tation, which provides a characteristic
changing Doppler signature for narrow-
band signals of extraterrestrial origin.

Horowitz created the system. Direc-
tor Steven Spielberg's $100,000 con-
tribution to The Planetary Society
funded the construction and launching
of META | {autumn of 1885), while the
contribution of the Society’s members
made possible the construction—by
two Argentine engineers under
Horowitz’s supervision—of META Il (in
operation since October 1990).

META t made a continuous mer-"""
dian transit search of the northern sky
(6 = ~30 degrees to +60 degrees) with
an 8.4-million-channel spectrum ana-
lyzer connected to the Harvard/Smith-
sonian 26-meter radio telescope at
Agassiz Station in Oak Ridge, Mas-
sachusetts. META |l also made a con-
tinuous mernidian transit search, but
from the southern sky (& = —90 de-
grees to - 10 degrees), with a similar
spectrometer connected to one of the
two 30-meter antennas of the Argen-
tine Institute of Radio Astronomy.

META | has coverad the sky five
times. It has looked at the celebrated
21-cenlimater wavelength (the fre-
quency that is theoretically the most
likely communication line for an ex-
traterrestrial civilization). META | has
also exploited the idea of SETI pioneer
Sebastian von Hoemer, looking at the
“second harmonic™ of the 21-cantime-
ter wavelength—at 10.5 centimeters.

META Il has covered the southem
sky almost three times, scanning only
at the 21-cantimeter wavelength. Ev-
ery 20 seconds, the META system
gets an 8.4-million-channel spectrum
profile, and keeps only what it judges
to be the most interasting. The system
saves these strong, interesting signals
and saves them and whatever imme-
diately follows onto a hard disk.

Real Extraterrestrial Alerts or Flukes?

How can we datermine if thase inter-
esting alerts are real extraterrestrial sig-
nals? James Cordes and Joseph Lazio
from Comell University are now working
on a technigue that can help us dacide.




Based on our knowiedge of
physics, we know that radio signals
traveling through the galactic plasma

. vary a great deal in amplitude. This

large amplitude vanability is called
scintilafion. Cordes and Lazio are de-
veloping recbservation schemes that
take these vanations into considera-
tion. Such theoretical considerations
will eventually help us design better
observing strategies.

We have also been working on a dif-
ferent approach. Two days a week,
from META | and META I, we have
baen cbserving simultanaously the
same region of the sky (between 30
and —-10 dagraes in daclination). We
scan.this area at the same frequency,
with the same spectral resolution and
at the same reference frame. Under
these obsearving charactenstics, the
noise statistics alone would generate
only one “coincidence” signal per year.
if we get a strong narrowband signal
from both observatories at the same
time and at the same freguency, then
via will have more compelling evi-
dence of extratemrestrial origin.

Thus, the quest for the discovery of

— intelligent life beyond Earth continues.

We are also exploring new strategies
and developing more sophisticated
devices, such as Project BETA (Bil-
hion-channel Extraterrestrial Assay)—
Horowitz's new scheme to find those
elusive signals. With projecls such as
this, META and others, we are close
to the start of a new generation of
SETI strategies and hardware.ll

Guillermo A. Lemarchand is the editor of
Bicastronomy News and a researcher at
the Argentine Instiftute of Radio Astronomy.

SERENDIP /il has observed about 30 percent of the sky from the Arecibo

Radic Telescope. As this diagram shows, more than 400 candidate signals are
spread out fairly evenly across the S-shaped band of sky visible from the

305-meler lelescope in Puerto Rico.

Continuved from Page 1

look at more channels than the cur-
rent search by a factor of 40.

Like SERENDIP 1, Il and I, the
new system will piggyback onto other
astronomical projects; that is, it will
share telescope time with other cbser-
vation efforis. Using this cooperative
technique, the Berkalay researchers
will be able to analyze 160 million
channels every 1.7 seconds.

Using the Arecibo Radio Telescope,
this search will concantrate cbserva-
tions near the 21-centimeter hydrogen
line. which has fraquancies relativaly
free of cosmic background radiation—
perhaps making this part of the radio
spectrum a likely place for an inten-
tional beacon. Moraover, intermational
law prohibits radio transmission

in part of this band, so human inter-
ferance is slight.

Previous SERENDIP Programs

Now in existence for 14 years, the
SERENDIP project has gone through
a series of improvements. The first
effot—SERENDIP |—ran from 1980
to 1982 with a 100-channel, 1,000 Hz-
per-channel specirum analyzer piggy-
backed onto radio telescopes at the
Hat Creek Obsarvatory in northern
California and the Goldstone Ob-
servatory in that state’s Mojave
Desen.

SERENDIP Il ran from 1986 to
1988 and was thousands of times
more powerful. It was able to obsarve
65.000 channels every sacond on the
300-foot National Radio Astronomy
Qbsarvalory radio lelescope in Wes!
Virginia, and, to a lesser extent, at
four other telescopes around the
world.

We're Searching for Signals from...

The Billion-Channel Extraterrestrial Assay, or BETA, will soon be scanning the skies with more
powver than any other search for extraterrestrial signals. You can show your support for this
ambitious scientific effort by wearing a Project BETA T-Shirt, the newest offering from The
Planetary Society. These striking black T-Shirts are based on the design shown here, a cre-
ation of the award-winning and internationally acclsimed artist Jon Lomberg. And with this
only for Bioastronomy News subscribers—the T-Shirt costs only $12.50 {US).
Send us a signal! Let us know you want to wear this design and show your support for SETI!
Call [818) 733-1575 ar send this ad 1o The Planctary Sacicty, 85 North Catsfina Avenue, Pasadens, CA 81108-2301.
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