Beyond the Sun‘ |
Planets Around ()ther Stars

Diana Dragomir

University of Chieago_



The Solar System Planets



The Solar System Planets




The Solar System Planets




The Solar System Planets




The Solar System Planets




The Solar System Planets




The Solar System Planets




The Solar System Planets




The Solar System Planets




Planets Around Other Stars
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Exoplanets




Exoplanet Discovery Through the Years
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Exoplanet Discovery Through the Years

3000 confirmed exoplanets
have been discovered so far
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Almost every one of the 200 billion stars in
our Galaxy has planets
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The Habitable Zone

The habitable zone is the range of distances from
a star where water can exist in liquid form



Exoplanet Detection Techniques:
Transits
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Transit measurements give the size of an exoplanet
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cartoon credit: Stephen Kane

A TRANSIT SIGNATURE OCCURS WHEN
AN ExOPLANET PASSES v FRONT OF

THE HosST STAR

GET YouR
C AMERAS
READY!

THE [I1GHTCURVE FoR A TRANSITING
PLAveT LookS CIKE THIS

/r-

g

TIMmE

s

BRIGHTNES

FoR A MHABITABLE PLAVET IT Looks
LIKE TH!IS

N

BRIGHTNESS

%

TIME

FOR AW |NHAB/TED PLANET IT LOoKs
CIKE THI S

f\

BRIGHTNESS

TIME




Exoplanet Detection Techniques:

Stellar Wobble
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Stellar wobble measurements give the mass of an exoplanet
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Terrestrial Planets



Mercury takes the shortest time to travel
around the Sun: 176 days
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Mercury takes the shortest time to travel
around the Sun: 176 days

Terrestrial Planets

Neptune takes the longest time to travel
around the Sun: 165 years



Hot Jupiters
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Hot Jupiters easiest exoplanets to detect



The Solar System Planets
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The Solar System Planets

Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune Pl.to

There are no planets larger than Earth and smaller
than Neptune in our Solar System




Super-Earths
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Super-Earths Are Common Around Other Stars
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Super-Earths, Mini-Neptunes, Ocean
Planets?
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Super-Earths

crust rock iron Ice rock iron




Let’s Go Hunt for Some Super-Earths!
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Microvariability and Oscillations in STars

My Own Space Telescope
The Humble Space Telescope
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Microvariability and Oscillations in STars

My Own Space Telescope
The Humble Space Telescope



HD 97658b: A New Transiting Super-Earth?
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HD 97658b: A New Transiting Super-Earth?
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MOST Investigates

i

" llll

lllllll

'0
o
o

° o

0.004 &
0.000
-0.004 E

<> 9,

%} o - %wo “%° o
°°%\u 8* 366?’ W §0° 002@ g@g& 3» "’&

cOo
@ o

n]ml ug

lllllllll

-0.004 -0.002 0.000 0.002 0.004



0.004
0.000
-0.004

MOST Investigates
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MOST Investigates
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It's Next Year!
MOST photometry (2013)
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It's Next Year!
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It's Next Year!
MOST photometry (2013)

We have a hew
transiting

super-Earth!




HD 97658
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HD 97658b




Towards Other Earths




Towards Other Earths

| ~ Super-Earths are the
N - smallest exoplanets we
| can study in detail with
current telescopes



What’s Next For Super-Earths?
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Transiting Exoplanet Survey Satellite
(TESS)




What’s Next For Super-Earths?

Transiting Exoplanet Survey Satellite
(TESS)

Optical Telescope Element (OTE)
r

Primary Mirro

James Webb Space Telescope
(JWST)




Are We Alone?



Are We Alone?

The answer could come as early as this decade...



Summary

e Planets are common around other stars

e Astronomers use different techniques to detect these
exoplanets

e Super-Earths are missing from the Solar System, but they
are the most common category of exoplanet in the
Galaxy

e By studying super-Earths, we are taking a big step in the
search for life outside the Solar System






Elliptical Orbits

To Earth
s

HD 80606b:

Its orbit is one of the most
elliptical (or )
among known exoplanets



