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ASTROBIOLOGY: A SEARCH FOR BIOSIGNATURES



SETI: A SEARCH FOR TECHNOSIGNATURES
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SETI IS THE ARCHEOLOGY OF OUR FUTURE



Quick tour
of the ATA

Located in
rural Shasta
County, CA




The view from 86P

Shasta
Lassen

Hat Creek Valley
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ATA — 42 at Hat Creek




The ATA-42
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Large N Array

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

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

maximum baseline Single dish -

AB ~ A/d l FoV and spatial
resolution set by D

5/19/2011



Antenna Configuration Only Looks
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Beam Plus Offset Null

Measured Beam Fatterns, EIOffset = 0 (Galaxy 1%, 1575 MHz)

Ordinary Beam
Mull Beam
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Wide-angle, Panchromatic Radio Camera

And Phased-Up Beams P——
antennas
| Radio Camera
R B fi
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Huge field OF view i
and bandwidth | i
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4 simultaneous Phased Array Backends

frequency channels Bring your own!



Another Look at Data Flow in the ATA

ANTENNA This diagram shows 2 of the 4 independent
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Terrestrial Microwave Window

1000
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Kelvin Terrestrial HO
Microwave Window T
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SonATA = SETI on the ATA
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SonATA Architecture

3.4 Gbps per pol per beam
200 Terabytes per day

P packets
of complex integer samples
(8-bit real, 8-bit imaginary)

256-point DFB I ]' The DFB

-

Beamformers

(Digital Filter Bank) X Channelizers Y Channelizers Introduces

to produce 256 oversampling of

channels of Iﬁi[ Che.,-.m:_%S %‘l 25%, so a channel

0.4096MHz is 0.54613333MHz.
\ Vo :

L[[U DXs }[[[[[[ DXs ] [[[[U DXs ][[H[[ DXs ]

The DX performs a second DFB to subchannelize the channel into 1024 subchannels of
0.54613333e6 /1024 = 533.3333 Hz each. This DFB also introduces 25% oversampling,
so each subchannel is 533.3333/ .75 = 711.1111111Hz. Oversampled subchannels are
discarded, the remaining 768 are analyzed for signals.

WA P P

Archiver

Signal analysis reports and
selected DX subchannel
signal data




SonATA 1.0 = 20 MHz BW
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Drifting CW Detection
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M time samples

DADD Algorithm

N frequency channels
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M time samples

DADD Algorithm

N frequency channels
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Triplet Pulse Detection
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Near-Real-Time Pipeline

Take data at f; *Af




Near-Real-Time Pipeline

Take data at f; *Af

1
Take data at f, +Af | Analyze data f;
= compare w. RFI
2 database no candidates
and null beams
3




Near-Real-Time Pipeline

Take data at f; *Af

Take data at f, +Af

Analyze data f,
compare w. RFI

database
and null beams

no candidates

Take data at f; +Af

Analyze data f,
compare w. RFI

database
and null beams

> candidates




Near-Real-Time Pipeline

Take data at f; *Af

Take data at f, +Af

Analyze data f,
compare w. RFI

database
and null beams

no candidates

Take data at f; +Af

Analyze data f,
compare w. RFI

database
and null beams

> candidates

Takedateatf, +Af

Follow up atf,







ATA-42
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Commensal Targeted Search

1686.86

O Target stars selected
from HabCat (13256 stars)

12 00

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

11°00' ® 3dual-pol
¢ summed
O array beams
30’ atlor2
frequencies
to be placed
10 00 on target
oPs50™ 18™ 46™ 44™ 12 L™ ag™ as™ stars



Galactic Center Survey

Each 0.5 degree square has
about 150 grid positions Synthesizeld Beams
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4l 0
Longitude. ¢4y @ 1420 MHz

4-10 Billion stars within 20 square degrees



VOYAGER 1 SIGNAL: 106 AU AWAY




@ SETIGhome
F -3 The Sea#gh for Extratef@strial Intelligence

One million earthlings
Bounded by optimis...
Leave their PC’s on

Dan Seidner

=y

“The number of people in thec;rld acti.vely

involved in SETI could fit in
a phone booth!”
Alan Stern



Actively
set| . Engaging
the World °



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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Building the setiQuest community
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Signal Zoo

Zero drift Not Ze drift




Automated Classification
and Re-Observation Follow Up

Seeker oversees queries about signals in archiver and database
and reschedules observations with confirmed candidates (NOT zero drift,
NOT recent RFI, NOT seen in other beams)

Tarzet Observations

CWSig PulSig ZeroDft RctRfi CWCand PulCand CWConf PulConf
111091 15439 17751 86959 1809 1438 21 1115
Tarzetl-0OM

CWSig PulSig ZeroDft RctRfi CWCand PulCand CWConf PulConf
35701 8233 1 2 28 1102 0 3
Targetl-OFF

CWSig FulSig ZeroDft RctRfi CWCand PulCand CWConf PulConf
5047 2085 0 i 1 4 1 3
Target2-0Ok

CWSig PulSig ZeroDft RctRfi CWCand PulCand CWConf PulConf
&004 &89 0 i 1 3 0 i

Note: for the follow-up obeervations the new CW and Pulse detections are not relevant, the system i tracking candidates from the indtial observation.

Reobservation sequence: ON1, Off, ON2, OFF, ON3, OFF, ON4, OFF, ON5 !!
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"a setiquest

Explorer

browser app

E2010 CHS ntaractive

B 201088 5

@2010 CBS hnteractive

e dpp

Android mo

explorer.setiquest.org Francis Potter & Hathersage Group



http://setiquest.org/getting-data

Hello, jill

Home Quest Project ~ Science Behind SETI  Leam

GETTING DATA

Note: Waterfalls are not stored for some datasets; the "download waterfall” link there brings you back to this page.

Waterfall
Comments
plot
Sat,

Data taken as part of Dorothy project
2010-11-06

Sat,

2010-11-08 Data taken as part of Dorothy project.

Slaaml

Sat,

Data taken as part of Dorothy project.
2010-11-06

o2 iy Data taken as part of Dorothy project.
2010-11-06  waterfall P y project.
Fri,

2010-11-05

O-star

Fri,

2010-11-05 Pkt

Fri,

2010-11-05 I

2010-11-05) Fri

z 2010-11-05 exoplanet

5{2010-11-0 Fri,

2010-11-05 e

{2010-11 Fri,
2010-11-05
Fri,
2010-11-05

Fri,
2010-11-05

1-11-05
Fri, c
sarvation i
rvation) 2010-11-05 Data taken as part of Dorothy project.




http://setiquest.dyndns.org/all-sources.html

i . setiQuest Resources in Amazon Cloud : - &
Date Source URLs

2011-03-31 koi139.01_1690 Data Spectrum/Waterfalls
2011-03-31 koil74.01_1690 Data Spectrum/Waterfalls
2011-03-31 koi268.01_1690 Data Spectrum/Waterfalls
2011-03-31 koi51.01_1690 Data Spectrum/Waterfalls
2011-03-31 koi70.03_1690 Data Spectrum/Waterfalls
2011-03-04 PSR B0329+54 (611 MHz) Data

2011-02-18 Deep Impact (8435 MHz) Data Spectrum/Waterfalls
2011-02-18 Mars Express (8429 MHz) Data Spectrum/Waterfalls
2011-02-18 Mars Odyssey (8438 MHz) Data Spectrum/Waterfalls
2011-02-18 Wowl (1430 MHz) Data Spectrum/Waterfalls
2011-02-04 1733-130_2008 Data

2011-02-04 2038+513_2008 Data

2011-02-04 2206-185_2008 Data

2011-02-04 3cl119_2008 Data

2011-02-04 3c123_2008 Data

2011-02-04 3c138_2008 Data

2011-02-04 3cl47_2008 Data

2011-02-04 3c345_2008 Data

2011-02-04 3c380_2008 Data

2011-02-04 3c400_2008 Data

2011-02-04 blank18_2008 Data

2011-02-04 bllac_2008 Data

2011-02-04 crab_2008 Data

2011-02-04 taua_2008 Data

2011-01-28 exo-gl581_4462_1 Data

2011-01-07 0228+673-2008_1 Data Spectrum/Waterfalls Wiki
2011-01-07 3c286-2008_1 Data

2011-01-07 3c295-2008_1 Data Spectrum/Waterfalls Wiki
2011-01-07 3c345-2008_ 1 Data Wiki
2010-12-24 0136+478_2008_1 Data

2010-12-24 0834+555_2840_1 Data Spectrum/Waterfalls
2010-12-24 1347+122_2008_1 Data Spectrum/Waterfalls




setiQuest Amazon Cloud

2011-03-31 koi268.01 (1690 MHz)

1

0.9
3
T
2 os
§
g€ o7
=
b
£
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T
£
= | | |

o I i bsbmmant i i

0.4 !

-1536 -1024 512 ] 512 1024 1535
(1686.7232) (1687.8155) (1688.3077) (1690.0000) (1691.0923) (1692.1845) (1692.2747)

click red spectrum plot to zoom to waterfall images Channel { Frequency (MHz)

2011-03-31 koi268.01 (1690 MHz)
Home | Previous | Next

1691.037867-1691.038133 MHz 1691.038133-1691.038400 MHz 1691.038400-1691.038667 MHz

1691.039467-1691.039733 MHz 1691.039733-1691.040000 MHz
Home | Previous | Next

1691.038667-1691.038933 MHz 1691.038933-1691.039200 MHz 1691.039200-1691.039467 MHz



Private/Public HelpNeeded

SN EEHERIE newW: SSANCORHaGCESAVIHIRYSAY:

o PriVate denations NeeeeeNerSETITSearch
o [VIajer donNors
e Vloderate doenors o, 1 Bay e o

[ ]
e y o
@
L ]

9,

o Vini donors ~ .

SETI INSTITUTE

» Corporate sponsorships seti.org
e ET phone here
o Ultimate search engine
e High tech backdrop for commercials



Qops!
s \We now: know: Where to point U arkay,

o \We'have just launchediartWwo-year
exploration of the Kepler worlds and plan
tolinvolve Earthlingsinithe search

o \We are successfully building tools to
engage thelworld & improve the search

e But the US/CA/UCB funding situation put
the array into hibernation on April 15

e The world has noticed!



Private/Public HelpNeeded

* Generate new SSA contracts withrUSAE

s Private donations needed for SETI search
o Vlajor donors
e Moderate donors
e Mini donors

SETI INSTITUTE

seti.org




Private/Public HelpNeeded

SN EEHERIE newW: SSANCORHaGCESAVIHIRYSAY:

o PriVate denations NeeeeeNerSETITSearch
o [VIajer donNors
e Vloderate doenors o, 1 Bay e o
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9,

o Vini donors ~ .

SETI INSTITUTE

» Corporate sponsorships seti.org
e ET phone here
o Ultimate search engine
e High tech backdrop for commercials
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