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Abstract: Hollywood movies about aliens abound, but do they really exist? The real scientific search for evidence of life, and particularly intelligent
life, elsewhere in the cosmos is just as exciting as the A“reel A” version, and alot more logical. So far, thereis A‘life-as-we-know-itA’ to guide our
speculations and observations. But a new appreciation for the tenacity of life, a growing respect for the world of microbes, and new search
technologies involving observatories and spacecraft are rapidly expanding our viewpoint. Many expect surprises. SETI is at the forefront of this
research and has plans to extend its range out even further into the galaxy, looking for evidence of someone elseA’s technology. In the next few
decades, scientists will take a much closer ook at places within our solar system where liquid water (even vast oceans) may exist and harbor life.
They will also probe the closest stars to see if other A* EarthsA’ and biospheres exist. Dr. Jill Tarter will describe research in a discipline some call
A*“the archaeology of the futureA”. <kw>Jill Tarter, extraterrestrial intelligence, SETI, \'archaeology of the future\', stardust, microbes, extreme life
conditions, astrobiology, Kepler probe, Corot probe </kw>
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Old, Massive Star: Onion Model

I- . Massive star near the end
“_of its lifetime has an
< "onion-like" structure
-~ just prior to exploding
. asasupemova

To make elements
heavier than Fe, and
to get the good stuff
out, the star has to
explode!
A supernova

Bed Giant Star

" Nuclear buming occurs at the
‘Houndaries between zones
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We Know That Other Stars Have Planets

The 156 Known Nearby Exoplanets
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We Know That Other Stars Have Planets

v’ 211(+4) planets . e 156 Known Nearby Exoplanets
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We Know That Other Stars Have Planets

v’ 211(+4) planets o W’ﬁmm&mm
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We Know That Other Stars Have Planets

v’ 211(+4) planets .. .The 156 Known Nearby Excplanets
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v' Indirect detection (no image)
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v’ 211 (+4) planets The 156 Known Nearby Exoplanets
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We Know That Other Stars Have Planets
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v Indirect detection (no image)
v" No solar system analogs, yet
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We Know That Other Stars Have Planets

v'211 (+4) planets The 156 Known Nearty Exoplanets

v'183 stars (+ 2 pulsars) = ¢
v Indirect detection (no image)
v" No solar system analogs, yet
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Looking For Life

Mars Science Lab
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» Solar System Exploration
— NASA & ESA

y Finding a second genesis in our solar system
would greatly strengthen the arguments for the
ubiquity of life in the universe!
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» A “Traditional” Telescope
» Large single dish
— Expensive

» Construction — “big iron”

» Electronics — custom

A “New” Telescope

* Many small dishes
— Cheaper construction

 Commercial electronics,
computers & FPGAs
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SETI on the ATA

SONATA

Use three beams (virtual telescopes)
within the Field of View (FOV)

Observe three stars at the

same frequency at the

same time

A signal that appears to come

from two or three stars 1s terrestrial

A signal that appears to come
from only one star 1s inferesting
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SETI before the ATA
» The Institute’s first SETI project (Phoenix)

— Most sensitive and sophisticated ever, but ...

— Limited telescope time (spread over 9 years)
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112 days 270 days 100 days

— Total observing: 482 days over 9 years (15%) ¥
— Limited frequency coverage (1.2 — 3.0 GHz)  4a¥
— Only about 800 stars to ~250 light vears
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Hat Creek Radio Observatory
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Map made in June 2005
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M31 - Andromeda

Familiar optical image

ATA-7
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Familiar optical image

ATA-4 ATA-7 ATA-20

Map made in June 2005 Map made in Sept. 2006 Map made in Jan. 2007
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Begin Targeted Search

e Start with nearest 100 stars

— Sensitivity limitation mitigated by closeness

— Never observed above 3 GHz

— Long observations to probe slow rep pulses
 Targets of opportunity

— Extrasolar planetary systems

— ‘weird’ stars




Przybylski's Star
Begi1 HD101065
* Start with nea
— Sensitivity |

— Never obse
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Measures
-adiation
around

a star
while
excluding
the star
itself.

Ring Beam
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The Day-After-Tomorrow’s Telescope

100 times the sensitivity =
10 times the distance for given Tx

i Transmitter Prmp Detection Limit
10-28 — 1022 W/m?
1 W 003 - 011y

300kW  [2-61y

& Airport radars | 108 W 30 - 100 ly

B Arccibo radar |2 x 1013 W |15.000 - 50.000 Iy
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Should We Broadecast?

Who Should Speak-For Earth?

What Should They Say?

Transmission requires:

Long term commitment :
(rlobal cooperaiion and coordination




Should We Broadcast?

Who Should Speak For Earth?

What Should They Say?

Not yet ---

Transwmi.
L.on

(+1p.

When we grow up,
we can start.




I Do Not Know When, Or If
SETI Will Succeed

But I am convinced that

Cocconi and Morrison Were
Right ... %










