ARE WE ALONE?

Jill Tarter
Director Center for SETI Research
SETI Institute, Mountain View CA
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@® Earth-size

@ Super-Earth size
1.25 - 2.0 Earth-size

O Neptune-size
2.0 - 6.0 Earth-size

Giant-planet size
6.0 - 22 Earth-size




-
)
i
(@)
AN
™
o
<
D

Q.

(©
~~
©

o

Q.

©
~~

>

O

o)

©

(7))

©

C
©

o

Q.

(©
~~
-

Q.
-
-
L

(*)

L CCCCCCCCCCCCTCCt CCeereTties

A

A

O
AT
L e
e
A e
e
e
L e
B e
e e L
D L L L L

B e
e e

((((«((((((((((«(«(((((((((((((((((«(«(««((«((«(«((«(«((«((«(ﬂ‘

Jason Rowe




54 of 1235 In star’s Habitable Zone







Ihe Kepler Orrery

credit: D. Fabrycky
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ARE WE ALONE?




Are there any fish in the ocean?

Credit: KQED QUEST
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ASTROBIOLOGY




SETI: ASEARCH FOR TECHNOSIGNATURES










Prof. Philip Morrison

SETI IS THE ARCHEOLOGY OF OUR FUTURE
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The ATA-42
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Improved sensitivity from more Small dish array images a large area of sky
more dishes; larger collecting area

Array FoV set by D
of dish, and spatial
resolution set by

maximum baseline

AB ~ \/d

Single dish -
FoV and spatial
resolution set by D
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Large Array

Improved sensitivity from more Small dish array images a large area of sky
dishes; larger collecting area ‘ '

Array FoV set by D
of dish, and spatial
resolution set by

maximum baseline Single dish -

AB ~ \/d FoV and spatial

resolution set by D
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Antenna Configuration Only
Looks Random
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3 phased array;
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Beam Plus Offset Null

Measured Beam Patterns, EIOffset = 0 (Galaxy 15, 1575 MHz)
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Terrestrial Microwave Window

1000
Degrees
Kelvin Terrestrial

Microwave Window

Galactic
Nolse
Contribution

Absorbtion by

water Vapour and Oxygen
in the Atmosphere

"The Water Hole®

fan Morison

100 1000
Frequency ( GHz)

9 billion frequency channels




Moore’s Law at Work in SETI on the ATA

relude: Until December 1, 2010
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Soon, 3 Racks of Dell servers «» 20 racks of Prelude
(Second Law of Thermodynamics also at work!)






Commensal Targeted Search

1686.86

O Target stars selected
from HabCat (13256 stars)

Target stars selected
from Tycho (~250,000 stars)

® 3 dual-pol
¢ summed

0 array beams
at1or2
frequencies
to be placed
on target

48™ 46™ 44™ 42 40™ ag™ 36™ stars

RA (T2000)




Galactic Center Survey

Each 0.5 degree square has
about 150 grid positions Synthesizeld Beams
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Longitude. ¢4y @ 1420 MHz

4-10 Billion stars within 20 square degrees




VOYAGER 1 SIGNAL: 106 AU AWAY




2009 PRIZE WISH

| wish that you would
empower Earthlings

everywhere to become

active participants in the
ultimate search for
cosmic company.
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#) SETIGhome

A ‘ig' The Seameh for Extratemestrial Intelligencs

One million earthlings
Bounded by optimi=
Leave their PC’s on

Dan Seidner

“The number of peop'lé |n the V;IOI'|d
actively involved in SETI could fit in
a phone booth!”

Alan Stern




Actively
: Engaging
the World
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CITZEN
SCIENTISTS
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2010-11-06 Epsilon Eridani (Dorothy obs.)
Home | Previous | Next

Google
SUMMER O

1417.887734-1417.888001 MHz

417.889067 MMz

, MO Cal)

| SonATA Pulse Detector +SSE

(1416.7232) (1417 81%%) (1418.9077) 1420 .0000) {1421 .092)) {1422 .184%) (1423.2747)

Channel / Freguency (MM2)



Explorer

browser apg

@2010.08S

Android mobile app
Francis Potter & Hathersage Group




s\Wernow: know WHEretorpoerntiourarniay

ss\Werhave |ust launchediartWwo=year
exploration of thei Kepler worlds and plan
torinvolve Earthlingsin the search

» \WWe are successtully building tools to
engage thelworld & improve the search
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exploration of thelKepIEr Worlds andgelan
toNnvolve EarthlingsYnrtheseareh

» \We are successtully bui
engage thelworld & im

ding tools to

orove the search

» But the US/CA/UC funding situation put
the array into hibernation on April 15
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exploration of thelKepIEr Worlds andgelan
toNnvolve EarthlingsYnrtheseareh

» \We are successtully bui
engage thelworld & im

ding tools to

orove the search

» But the US/CA/UC funding situation put
the array into hibernation on April 15

* \We need your support

SETl.org










JOINUS www.setiQuest.org




