The 215t Century:
The Century of Biology on Earth and Beyond

Coloquios Paco Yndurain
Universidad Autonoma De Madrid
September 26, 2018

Dr. Jill Tarter — Emeritus Chair for SET| Research, SETI Institute




Life Beyond Earth

 Discover it
— |In situ biomarkers
— Remote biosignatures




Life Beyond Earth

* Discover it

— |In situ biomarkers

— Remote biosignatures
 Communicate with it

— Technosignatures
— Serendipitous observations




Life Beyond Earth

 Discover it
— |In situ biomarkers
— Remote biosignatures

 Communicate with it
— Technosignatures
— Serendipitous observations

Export it




“...strong indications
of life beyond Earth

In a decade and
definitive evidence
within 10 to 20 years.”

Ellen Stofan




“...we are currently on a
journey to Mars”

& John Grunsfeld
AA NASAs SMD (ret'd)
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GAME CHANGERS

FROM THE 20™ CENTURY




“SNOTTITE” IMAGE COURTESY OF DR. KENNETH INGHAM / TARDIGRADE IMAGE COURTESY OF DAIKI HORIKAWA, NASA AMES RESEARCH CENTER
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 There are more

lanets than stars

_ inthe Milky Way. -

Thereismore
real estate than we

imagined.




Sizes not seen in our solar system

yX )

SUPER EARTH’S
and
MINI-NEPTUNES

T
8
7y}

T

2
2

]
3
o
——

(]

—
2

£

-
=

S

[

-

S
b3

I gl
1-1.4 1.4-2 2-28 284 457 5.7-8 8-11 11-16 16-23
Planet Size (Earth = 1)




Images by Stefano Meschiari

Discovery method
RV
Transit
Imaging
Timing
Microlensing
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SEVEN EXOPLANETS ABOVE THE FOLD
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ML GLNAVA
A rendering of newly discovered Earth-size planets orbiting a dwarf star named Trappist-1 sbout 40 light-years from Earth, Some of them could have surface water
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TRUMP RESCINDS
OBAMA DIRECTIVE
ON BATHROOM USE

ENTERING CULTURE WARS

Question of Transgender
Rights Splits DeVos
and Sessions

This article is by Jeremy W. Peters,
Jo Becker and Julle Hirschfeld Do

vis.

WASHINGTON — Prosident
frump on Wednesday rescinded
protections for cansgender su-
domes that had anowod thom o
use bathrooms corresponding
with thowr gender identiey, over
ruing his own oducation socre
tary an piacing his adminisura.
tion firmly in the middie of the cul
wure wars that many Republicans
have tried to leave behind.

In a jone jettor, the top Civil
rights officials from the Justico
Deparument and the Education
Department rejocted the Obama
administraton’s  position  thae
nondiscrimination laws requare
schools to allow transgender su
denes to use the bashrooms of
their chosee.

That directive, they Said, was
improperty and arbirarity de
visod, “without due regard for the
primary role of the states and lo




TRAPPIST-1 DISCOVERY
The Richest Set of Earth-sized Planets Ever Found

TRAPPIST-1 System
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Credit: NASA/JPL




HERE and NOW
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Image Landsat /| Copernicus
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Earthrise/*William Anders/ Apollo 8




NASA/JPL/Space Science Institute













Credit: NASA/GSFC/Dana Berry
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IT TAKES A COSMOS TO MAKE A HUMAN
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TECHNOSIGNATURES
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RADIO: NATURAL VS. ENGINEERED

Waterfall: File: 2011-11-15_19-19-12_UTC.act3151.dx3017.id-2.R.archive-compamp
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Prof. Philip Morrison

SETI IS THE ARCHEOLOGY OF THE FL OUR
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COTHEATA-AZ




THE ATA-42




20,000 RED DWARF SURVEY

All Targets Observed =

SETI at the ATA - Sun, 09 Sep 2018 17:37:51 GMT - Setiquest.info
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BREAKTHROUGH LISTEN
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SETI@home

ALFA at Arecibo

Astropulse &
Other signals

SETI ltalia
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Optical SETI
Observatecy

Harvard Sky Survey
NIROSETI Lick Obs.




THE FUTURE

JWST and then ??7? WEIRST

IMAGING / BIOSIGNATURES ' ‘fiabex

or
LUVOIR




If Proxima b were an Earth twin,
this is what ELF would see.

And we'd know if anything lives
there!

ExoLife Finder




THE FUTURE

SETI

1000 deg? 0.1 deg?

Colossus







Earthrise/*William Anders/ Apollo 8




