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Exobolygok:

Naprendszeren kivuli bolygok

1995: elso felfedezées, azota tobb ezer talalat
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Exobolygok tipusai:

o Szilard/sziklas (Fold-tipusu); méret és csillagtdl vald tavolsag hasonlé

* Szuperfold; sziklas, de a Foéldnél nagyobb, max. Neptunusz-méreti

e Gazoriasok (Jupiter-tipusu)

e Jégoriasok

 Meleg Jupiter, forro Neptunusz: a ,,mieinknél” sokkal kdzelebb a
csillaghoz

e Palyaeltéréses: nagyon elnyujtott ellipszis mentén

e Kételtd”: tobb kilonb6z6 dsszetevd: kdzet, gaz, viz

 Torpebolygok
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Exobolygok tipusai:

o Szilard/sziklas (Fold-tipusu); méret és csillagtél vald tavolsag hasonlé

* Szuperfold; sziklas, de a Foéldnél nagyobb, max. Neptunusz-méreti

e Gazoriasok (Jupiter-tipusu)

e Jégoriasok

 Meleg Jupiter, forro Neptunusz: a ,,mieinknél” sokkal kdzelebb a
csillaghoz

e Palyaeltéréses: nagyon elnyujtott ellipszis mentén

e Kételtd”: tobb kilonb6z6 dsszetevd: kdzet, gaz, viz

e Torpebolygok
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Eszlelési mddszerek

 Tranzit-modszer: a bolygo athalad a csillag el6tt és csokkenti a fényességét

 Doppler- vagy radialis sebesség modszer: a bolygd kissé magahoz vonzza a
csillag anyagat és emiatt annak szinképében Doppler-eltolédas észlelhetd

 Kozvetlen észlelés: tavcsbben latszik... kilondsen akkor, ha a csillag
spektrumatol tavol van a bolygoé és ez igy kiszlrheto

e _Mikrolencse”: ha egy tavolabbi csillag féenyét gravitaciosan a bolygo is
eltériti

* Asztrometria: a csillag helye szamitasokkal el6rejelezhetd, és az ebben valo
finom eltérés bolygo(k)ra utal(hat)
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Eszlelési mddszerek

 Tranzit-modszer: a bolygo athalad a csillag el6tt és csokkenti a fényességét

e |dbcsuszas (timing variation), amelynek egy része a:

 Doppler- vagy radialis sebesség modszer: a bolygo kissé magahoz vonzza a
csillag anyagat és emiatt annak szinképében Doppler-eltolodas észlelhetd

 Kdzvetlen észlelés: tavecsOben latszik... kilondsen akkor, ha a csillag
spektrumatol tavol van a bolygoé és ez igy kiszlrheto

 _Mikrolencse”: ha egy tavolabbi csillag fényét gravitaciosan a bolygo is
eltériti

* Asztrometria: a csillag helye szamitasokkal el6rejelezhetd, és az ebben valo
finom eltérés bolygo(k)ra utal(hat)
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LANETARY

THE TRANSIT PHOTOMETRY METHOD | o

HOW DO WE DETECT EXOPLANETS? "9),4

Orbits are everything! As planets orbit around their

, , Best for: Not great for: X
stars, they sometimes partially block the star, o ] , ) g
. C . . ¢ Finding exoplanetsin close orbits ¢ Finding exoplanets that do not cross stars
dimming its light and letting us know that something . . .
i« there. Hev. exoplanet! Get out of the wav! e Measuring exoplanet diameters ¢ Measuring exoplanet mass
1S -FCY, P ’ y: e Space telescopes e Determining whether the blocking planet
is actually a small star |
|

STAR BRIGHTNESS

BRIGHTER

DIMMER

| TIME ———=>

The Planetary Society
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HOW DO WE DETECT EXOPLANETS? 9)‘4

THE TIMING VARIATIONS METHOD o

Tug of war is extremely popular in space. When a planet Best for: \/ Not great for: X
crossing infront of its star gets tugged on by a second ) )

. . ¢ Finding large exoplanets ¢ Finding many exoplanets at once
planet, it speeds up or slows down and it crosses the star g e P , INEINS Marly exXopianc .
i | h dicted. Th | | . e Determining an exoplanet’s mass ¢ Finding exoplanets in distant orbits
earlier or later than predicted. The early or late crossing e Finding exoplanets near weird stars e Finding habitable exoplanets

lets us know another exoplanet is there! \

STAR BRIGHTNESS

PREDICTED

OBSERVED

TIME ———=>

The Planetary Society

European Space Agency
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HOW DO WE DETECT EXOPLANETS? %)A

THE RADIAL-VELOCITY METHOD I

SocrieTy

Gravity pulls on everything. Stars pull planets, and planets pull

stars. We can sometimes see this pull when a planet is tugging Best for: v/ Not great for: X

on a star either toward us or away from us, making the star ¢ Finding big exoplanetsin close orbits e Finding exoplanets in distant orbits
appear bluer or redder. This is due to the Doppler effect, which * Measuring exoplanet mass * Measuring exoplanet diameters
shifts the wavelength of the star's light. It's the same reason an * Ground-based telescopes ¢ Finding small exoplanets

ambulance siren changes pitch as it passes you!

STAR COLOR

REDDER | (\ /\

BLUER \—/
| TIME ——=>

The Planetary Society

European Space Agency
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HOW DO WE DETECT EXOPLANETS? gfmsmw
THE MICROLENSING METHOD

Did you know gravity can bend light? It's true! . .

When one star passes in front of another, it Best for: Not great for: X

bends the light like a lens, making it brighter. If
the lens-making star has a planet, it makes the
other star even brighter. Shiny!

¢ Finding exoplanets orbiting far from their stars ¢ Discovering many exoplanets at once

1
¢ Finding exoplanets very far away from Earth e Detecting an exoplanet more than once
¢ Finding free-floating exoplanets !

|

STAR BRIGHTNESS

BRIGHTER

DIMMER

TIME ————=>

The Planetary Society

European Space Agency
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HOW DO WE DETECT EXOPLANETS? 97
LANETARY

As stars and planets pull on each other, sometimes Best for: \/ Not great for: X
we can see the star pulled in unexpected paths. When o o ] o

. .. . . ¢ Finding exoplanets in distant orbits ¢ Finding faraway exoplanets
we notice a star movingirregularly in comparison to o . .

. . ¢ Finding exoplanets that do not cross stars ¢ Determining an exoplanet’s diameter
other nearby stars, that might indicate an exoplanet. D . , L
e Determining an exoplanet’s mass ¢ Finding many exoplanets at once
Exoplanet, you leave that star alone!
STAR POSITIONS
@ &
|
e
| e
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Carter & al., 2022; James Webb Space Telescope

European Space Agency



observatories

First discoveries of
exoplanets in the 1990s
opened up the field of
exoplanet research.
New innovations and
discoveries continue
to this day

Probing the
composition of
exoplanet
atmospheres

A targeted search for
Pioneering stellar terrestrial and larger

First step.
characterisation
of known Earth-

Studying terrestrial
planets in orbits up
to the habitable zone
of Sun-like stars,

seismology and
exoplanet hunting
mission

Studying exoplanet
signatures in
infrared light

planets in or near the

habitable zone of a

Revealing exoplanets
through its all-sky survey
of the position, brightness

and motion of over one
billion stars

First all-sky transit
wide variety of stars survey satellite

‘to-Neptune size

and characterising
these stars

Webb
s Gesad

Detailed characterisation
of exoplanet atmospheres
through transit studies
and direct imaging

Performing a chemical
census of a large and
diverse sample of
exoplanets by analysing
their atmospheres

Dedicated exoplanet
missions

Exoplanet-sensitive
missions
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