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Mars is the best bet:
> Mars Express ( + Beagle 2)

> Spirit + Opportunity
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We can use spectral lines,
like fingerprints, to identify
the chemicals that stars and
planets are made of.
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Composition of the Earth by the Mars Express OMEGA Spectrometer
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2004.

Mars Express
Orbiter detects
frozen carbon
dioxide and water
at the South Pole
of Mars.
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The moons of Jupiter
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Inside Europa

Metallic Core Ice Covering

Rocky Interior Liquid Ocean Under Ice
H>O Layer



IS THERE LIFE ON EUROPA?

If Europa's icy crust is thin enough, cracks would provide a habitat where life could thrive

.

SUNLIGHT

RADIATION

LIGHT PENETRATES
SEVERAL METRES

[Less than
10 km

Comets deliver organic
molecules

Radiation from Jupiter's
magnetosphere forms
oxidants at surface that
¢an be used as food source

Radiation danger

Photosynthetic plants take
advantage of sunlight

(linging life forms use
food brought down by
current

Floating life forms move up
and down with the tides

Strong daily tidal currents

Relatively warm ocean
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How can we detect planets around other stars?

This isn’t easy because:

other stars (and their planets) are very far away

planets don'’t shine by themselves, they just reflect
light from their star, so they get lost in the glare.



The distance from the Earth to
the Sunis 150 million km.

It takes sunlight more than
eight minutes to travel this
distance.

The light from the next nearest star, Alpha Centauri,
takes more than four years to reach the Earth.



Exoplanets are 'drowned out' by their parent
star. That makes them very hard to see directly
with current telescopes (~10m mirrors)...

Keck telescopes
on Mauna Kea,

Hawall




2MASSWJ1207334-393254

778 mas
55 AU at 70 pc

.
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2. How can we detect planets around other stars?

This isn’t easy because:

other stars (and their planets) are very far away

planets don'’t shine by themselves, they just reflect
light from their star, so they get lost in the glare.

We can tell that planets are there by the effect
they have on their star.



Planets cause their parent star to ‘wobble’

Centre of

gravity




Star + planet orbit
about centre of gravity




Star + planet orbit
about centre of gravity

Can see star 'wobble’,
even when we can't see
the planet.



Star + planet orbit
about centre of gravity

We can also see the
motion of the star

from its spectral O
lines.
\ 4
Direction
to Earth

Star

Laboratory




Unseen planet

The gravitational influence of a planet causes its
parent star to wobble.The emitted light is shifted to
- longerwavelengths (red) as the star moves slightly




In the past 16 years we have found many planets
orbiting other stars in our galaxy...
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3. Could some of those planets be like the Earth?

Most planets we've found so far are ‘hot Jupiters’:

gas giants, much bigger and closer to their parent
star than the Earth is to the Sun.

These are not good
places to look for life
like us:

no water,
Nno oxygen,
much too hot!




In the past 16 years we have found many planets
orbiting other stars in our galaxy...
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No Earth-like planets, yet....
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Transit of Mercury: May 7 2003




Detecting exoplanets from transits

Brightness
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Search the SuperWASP site:

SuperWASP

Wide Angle Search for Planets

m NEWS W TECHNICAL | WASP PLANETS | PUBLICATIONS m GALLERY

discovery of 9 new planets that turn planetary theory upside down! For more information go to the

waspideicester
Welcome to the WASP website

SuperWASP is the UK's leading extra-solar planet detection pragram
comprising of a consortium of eight academic institutions which include
Cambridge University, the Instituto de Astrofisica de Canarias, the |saac
Mewton Group of telescopes, Keele University, Leicester University, the
Open University, Queen's University Belfast and 5t Andrew’s University.
SuperWASP consists of two robotic observatories that operate
continuously all year around, allowing us to cover bath hemispheres of
the sky. The first, SuperWASP-Morth is located on the island of La
FPalma amongst the Isaac Mewton Group of telescopes ([MNGE). The
second, SuperWASP-South is located at the site ofthe South African
Astronomical Observatory (SAAD), Just outside Sutherland, South Africa
(Click on the map for more information). The observatories each
consist of eight wide-angle cameras that simultaneously monitar the
sky for planetary transit events. Atransit occurs when a planet passes
in front of its parent star temporarily blocking some of the light from it
(see the How it works section). The eight wide-angle cameras allow us
to monitar millions of stars simultaneously enabling us to detect the
rare transit events.

waspi@st. andrews
waspiiikesle

wasp{L

SW-5 live Status

II

Members Only:

WASP project

steering group

pipeline group

hardware group

archive group

i : | Details of the planets discovered by the WASP project can be found

v;here.

. Flease take the time to explore our site and check back regularly for
. updates. If you have any questions please feel free to contact us at the
address below.

planets group

The new SuperWASP Public Archive can be found
at wasp.le.ac.uk/public
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NASA's first.

mission capable

of finding Earth-size -
and smaller planets
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Transit Light Curves

Kepler 4b Kepler 5b Kepler 6b Kepler 7b Kepler 8b

1.000

Flux o995

0.990

Phase (hours) Phase (hours) Phase (hours) Phase (hours) Phase (hours)

Orbital
Period 3.2 days 3.5 days
(days)

3.2 days




Planet Size

16.52 Re 16.00 Rg 15.86 R 14.79 Re 11.2R:  3.99 R:



Locations of Kepler Planet Candidates
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@® Earth-size

@ Super-Earth size
1.25 - 2.0 Earth-size

& Neptune-size
2.0 - 6.0 Earth-size

@ Giant-planet size
6.0 - 22 Earth-size













NASA's first. : \ ;
mission capable - _

of finding Earth-size -
ang smaller planets

| If Earth-like planets exist around
nearby stars, Kepler should find them = -










- Mass of star relative to Sun

Habitable Zone
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Could there be ET life like us on those planets?

Finding water, carbon
dioxide, and especially
oxygen would be a very
big clue, but we really
don’t know!
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Could there be ET life like us on those planets?

Finding water, carbon
dioxide, and especially
oxygen would be a very
big clue, but we really
don’t know!

If life does exist, what
would it look like?

How would this depend
on the type of planet and
star?...




