SKA and the Future of
Astrobiology and SETI




Kepler space mission 2009 - now
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- 2.0 Earth-size

2.0 - 6.0 Earth-size
6.0 - 22 Earth-size
54 are ‘habitable’

68 @ Earth-size
184 @ Giant-planet size

288 @ Super-Earth size
1.25
662 @ Neptune-size




Light curve




We cannot be alone: thus, SETI !




5 Complexity Levels for SETI




NASA SETI (1992-93
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SETI at Medicina (Ital




SETI by LOFAR (Netherlands




Astrobiology makes use
of physics, chemistry, astronomy,
biology, molecular biology,

ecology, planetary science, geography,
and geology to investigate the possibility of
life on other worlds and help
recognize biospheres that might be different
from the biosphere on Earth.
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HD 40979
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Orbital Phase

In last decade, exciting
discovery of extrasolar
planets




e Biomolecules In
molecular clouds

« Extrasolar planets
— Astrometry

— Magnetospheric
emissions
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Protoplanetary Disks HST - WFPC2
Orion Nebula

PRC95-45b - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O’Dell (Rice University), NASA
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* Many of these are “organic.”

» lllustrates importance of
carbon in chemistry of life.

» Are there biological molecules
not yet detected?

Amino acids?

A /T, s (m?K, around 20 GHz ~ 1.5 ¢cm)
*GBT =160
e ALMA ~ 50 (around 100 GHz)
e EVLA =220
* SKA =10,000




1. SETI, the Search for ExtraTerrestrial Intelligence, has so far
been investigated since 1960 only modestly (< 100 pc).

2. The International Academy of Astronautics (Jill Tarter et Al
~ 1980) issued SETI PROTOCOLS for “ethical behavior” in
case of a Contact.

3. ASTROBIOLOGY is now in full swing. In the USA the

ABSCICON Conference is run by NASA every two years. In
Europe, EANA (European Astrobiology Network Association)
meets every year (Stockholm is next).

4. The SKA will enable far more refined SETI and
ASTROBIOLOGICAL searches.




700-pages BOOK about
“Mathematical SETI”

is book introduces the Statistical Drake Equation where,

from a simple product of seven positive numbers, the Mathematical —

Drake Equation is turned into the product of seven positive

random variables. The mathematical consequences of this -
transf tion are d strated and it is proven that the . Pu -y

new random variable N for the number of ¢ icating ; _—-_ =
civilizations in the Galaxy must follow the lognormal ‘. Z ,‘

probability distribution when the number of factors in the

Drake equation is allowed to increase at will. Statisticsl

Mathematical SETI also studies the proposed FOCAL (Fast

S Signal Erocessing,
Space Missions

consequences for future interstellar precursor missions and
truly interstellar missions. In addition the author shows
how SETI signal processing may be dramatically improved
by use of the Karh Loéve Transform (KLT) rather than
Fast Fourier Transform (FFT). Finally, he describes the efforts
made to per de the United Nati to make the central
part of the Moon Far Side a UN-protected zone, in order to
preserve the unique radio-noise-free environment for future
scientific use.
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