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Current Number of Potentially Habitable Exoplanets

Subterran Terran Superterran Total
(Mars-size) (Earth-size) (Super-Earth/Mini-Neptunes)

1 20 34 99

subterran = 0.1 — 0.5 Mg or 0.4 — 0.8 Rg, terran = 0.5 — 5 Mg or 0.8 — 1.5 RE, superterran = 5 — 10 Mg or 1.5 — 2.5 Re. Mg = Earth masses, and Rg = Earth

radii.
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Water Vapor and Clouds on the Habitable-Zone Sub-Neptune Exoplanet K2-18b

BJORN BENNEKE,! AN WONG,%? CAROLINE PIAULET,! HEATHER A. KNUTSON,? JOSHUA LOTHRINGER,®
CAROLINE V. MORLEY,® IAN J.M. CROSSFIELD,’ PETER GA0,*? THOMAS P. GREENE,’ COURTNEY DRESSING, "

D1ANA DRAGOMIR,'! ANDREW W. HOWARD,'? PETER R. McCuLLOUGH,” EL1zA M.-R. KEMPTON,
JONATHAN J. FORTNEY,!” AND JONATHAN FRAINE

L Department of Physics and Institute for Research on Exoplanets, Université de Montréal, Montreal, QC, Canada

2 Department of Earth, Atn

4 Division of G

5 Depari

" Department of Physics a
8 Depc

10D6]
11Dep

12 De;
13

141
1

3050

3000

N
O
U1
o

N
O
o
o

2850

Transit depth [ppm]

2800

2750

16

BENNEKE ET AL.

I NN NNy 9 A Al

0.4 0.

5 0.6

0.8 1.0 1.5 2.0 2.53.0
Wavelength [um]

4.0 5.0

13,14

0.1

10

100

1000

Pressure [mbar]



N = N.F,F,, F,F, F,

N number of planets with detectable biosignature gases
N, number of stars within the sample

F, fraction of quiet stars

F,,, fraction with rocky planets in the HZ

FO
F, fraction with life

fraction of observable systems

F, fraction with detectable spectroscopic signatures

A “revised” Drake Equation
For any star types, any well defined survey
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In summary:

* Better estimates on the number
of stars and galaxies

* Vast data on the existence of
orbiting planets

* Developing tools to get clearer
pictures / characterization

* Possibility of detecting biological
signatures on the horizon
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@he Washington Post

Democracy Dies in Darkness

Opinions
Are we alone in the
universe?

By Charles Krauthammer
December 29, 2011

Huge excitement last week. Two Earth-size
planetsfound orbiting a sun-like star less
than a thousand light-years away. This
comes two weeks after the stunning
announcement of another planet orbiting
another star at precisely the right distance
— within the “habitable zone” that is not
too hot and not too cold — to allow for
liquid water and therefore possible life.

Unfortunately, the planets of the right size
are too close to their sun, and thus too
scorching hot, to permit Earth-like life.
And the Goldilocks planet in the habitable
zone is too large. At 2.4 times the size of
Earth, it is probably gaseous, like Jupiter.

[ ] @® |

Modern satellite data, applied to the Drake
Equation, suggest that the number should
be very high. So why the silence? Carl
Sagan (among others) thought that the
answer is to be found, tragically, in the
final variable: the high probability that
advanced civilizations destroy themselves.

In other words, this silent universe is
conveying not a flattering lesson about our
uniqueness but a tragic story about our
destiny. It is telling us that intelligence
may be the most cursed faculty in the
entire universe — an endowment not just
ultimately fatal but, on the scale of cosmic
time, nearly instantly so.



4 When | see Your heavens, the work of Your fingers, the

moon and stars that You have established,

5 what is man that You should remember him, and the son
of man that You should be mindful of him?

6 Yet You have made him slightly less than the angels, and

You have crowned him with glory and majesty.

7 You give him dominion over the work of Your hands; You

have placed everything beneath his feet.

8 Flocks and cattle, all of them, and also the beasts of the
field;

O the birds of the sky and the fish of the sea, he traverses

the ways of the seas.
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