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A kovetkezo 90

= Amirol szo lesz:
= exobolygok - vilagok mas csilla

= precizios optikal spektroszkopi
fenyessegmeres

= exoholdak, exoustokosok

= fotometriai mUholdak




Az exobolygok nyomaban

= Exobolygok — mas csillagok korul keringo bolygok
= Mar okori gorogok is (Epikurosz, Demokritesz)

= Giordano Bruno

= 1992: pulzar korul exobolygo (Wolszezan & Frail)
= 1995: Major & Queloz: 51 Pegasi bolygoja

= Ma: tobb ezer csillag korul ismerunk
bolygorendszert



Kozvetlen kepalkotas - meg ritka

Fomalhaut b Planet




Exobolygok: 51 Pegasi (1995)

ARTICLES

A Jupiter-mass companion to a solar-type star
Michel Mayor & Didier Queloz

Geneva Observatory, 51 Chemin des Maillettes, CH-1290 Sauverny, Switzerland

The presence of a Jupiter-mass compe a.star 51 Pegasi is inferred from observations
of periodic variations in the star'§ radial velocity. Yhe companion lies only about eight million
kilometres from the star, which wo 5E—WE side the orbit of Mercury in our Solar System.
This object might be a gas-giant planet that has migrated to this location through orbital
evolution, or from the radiative stripping of a brown dwarf.

NATURE - VOL 378 - 23 NOVEMBER 1995 355
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Velocity (m/s)

Az alfa Cen A az UVES/VLT muszerrel
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Pontossag: 50-70 cm/s. 3 s expozicidk, 8m-es tavcsd, a déli ég 3.
legfényesebb csillaga

Butler et al. (2003)

Pontossag: 10-50 cm/s. 10-20 perc expoziciok, 1-4m-es tavcsovek,
szabad szemmel latszo csillagok (kb. 6000)

Néhany csoport (2015)



Mas csillagok naptfogyatkozasal

Fedési exobolygdk: a bolygo elhalad a csillag el6tt, és
kitakarja. Ebb6l megallapithato, kiszamithato,
detektalhato:

* avalos méret (a csillagsugar aranyaban)

¢ a SﬁfﬁSég OGLE-TR-113 P=1.43250 (days)
* abolygb szerkezete! g SR
 a bolygolégkor szinképe it

e avisszavert fény

e a bolygolégkor szerkezete
* a csillag légkorének szerkezete :

143
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Artist's View of an Ultra-Short-Period Planet
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Kepler-tirtaveso

A Kepler célja Fold tipusu, lakhat6
bolygok felfedezése a fedési modszerrel

Szimultan észlelt tobb mint 150 ezer
csillagot

95 cm-es belépd nyilast Schmidt-
taveso, latbmezeje mintegy 100
négyzetfok, 42 CCD-bdl all6 mozaikkal
Fotometriai pontossag:

A zaj < 20 ppm 6,5 oranyi
meérés utan egy 12 magn. Nap

tipusu csillagra

=> g4-szigma detektalas egy
exofold tranzitja esetén.

Heliocentrikus palya, 2009-2013
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star + planet dayside
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star + planet nightside

o~ transit
star — planet shadow
Fig. 1.— Ilustration of transits and occultations. Only the combined flux of the star and planet 1s observed. During a transit, the flux

drops because the planet blocks a fraction of the starlight. Then the flux rises as the planet’s dayside comes into view. The flux drops
again when the planet 1s occulted by the star.



Kepler-11b...g
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Detrended flux
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Planet Sizes

. . . . =z

16.52 Rg 16.00 Re 15.86 Re 14.79 Re 11.2 Re

Kepler-7b

Kepler-9b  Kepler-Sc

Kepler-4b
Kepler-9d  Kepler-10b  Earth
. . ® -

9.4 Re 9.2 Re 3.99 Re 1.64 Re 1.42 Re

Kepler-11b Kepler-11c Kepler-11d Kepler-11e Kepler-11f Kepler-11g

197 R 315Re 343Re 452R: 261R:  3.66R:

NASA PR




Relative flux
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Tatooine bolygo...
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a Fold fele
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0.5 AU ¥

palyameéret bolygomeéret




2740 db Kepler-bolygojeldlt (2013. januar)

(e

(((((((((((((((C((«(«l«m




Rovidperiodusi bolygok gyakorisaga
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csillagok szazalékos aranya

neptunuszok
mini- gaz-
neptunuszok oriasok
Bolygoméret (Fold-sugar egységben)




= Asztrofizika = Exobolygodk

Iszer

zika
szlletése
 fejlodése

- végallapotai
es csillagok
10k

\dszer

laktikus csill.
)gia

ai Gjdonsagok

- égi események

kutatasok

\ajanlo

szati klubok
illagaszati képe
pkiildés

ap letoltés
;-elorejelzés
letés

s keresés

VALASZOLUNK!

Hemzsegnek a bolygok a
Galaxisban

A Kepler-Grtavcsé legujabb
adataira alapozott vizsgalat
szerint legalabb 17 milliard
Fold méretd bolygd van
Tejutrendszeriinkben.

Négyes csillagrendszerben
talaltak planétat onkéntes
bolygovadaszok

A Kepler-(rtavcs6 ultrapontos
fotometriai adatai alapjan
onkéntes bolygdvadaszok
olyan exoplanétat fedeztek fel,
amely egy négyes
csillagrendszer egyik
csillagparja korul kering.

Forré jupitereket
detektaltak egy
csillaghalmazban

Egy amerikai kutatdocsoport
forré jupiter tipust bolygodkat
detektalt a Praesepe nevi
nyilthalmaz két, Naphoz
hasonld csillaga koril. Az
unikalis felfedezést jegyz6
csapat tagja Flrész Gabor
magyar csillagasz is.

A tudomany nevében
elparologtatott Fold

Vajon milyen egy bolygdénkhoz
hasonlé planéta légkore, ha

Al am [P | lomiom =~

Hat masodpercenként
Uitkoznek iistokosok egy
kozeli csillag kordiil

Amerikai csillagaszok szerint a
200 fényévre talalhatdé 49 Ceti
katalogusjell fiatal, kortlbelil
40 milli6 éves csillag kordli
kométatengerben atlag hat
masodpercenként utkdznek
egymassal az exolstokosok.

Foldtomegi bolygét
talaltak négy fényév

tavolsagban!

Eurdpai csillagaszok
exobolygoét fedeztek fel az Alfa
Centauri harmascsillag
rendszerében. A durvan

foldtomegl bolygd 6 millié km-
re kering csillagatodl, felszine az
élet szamara tul forro.

Két bolygd egy
kettdscsillag koriil -
egyikiik a lakhatosagi
zonaban!

Az elsd cirkumbinaris
exobolygo, a Kepler-16b
felfedezése utan egy évvel a
Kepler Grteleszkop olyan fedési
kettds rendszert azonositott,
melyben a két csillag koril két
bolygd kering, az egyik
raadasul a lakhatdsagi
zoénaban.

Megfigyelték egy
exobolygo légkori
valtozasait

Egy nemzetkdzi kutatdcsoport

bmmimi - Lhiiklida fabalaawl . Laaal

TAVCSOCENTRUM

SkyWatcher tavcsovek
kedvezménnyell

MAKSZUTOV.HU

SCOPIUM XWA

nagylatoszogu okularok

19900 Ft

TAVCSOVES BEMUTATAS
[




BOOK-OLDALUNK

E Hirek.Csillaga:
’ K] Tetszik

» people like
.Csillagaszat.hu.

Iﬂ

OT AZ MCSE-NEK!

%0

L B
Hogy iden is kozelebb
hozhassuk a csillagokat!

sFRISSEBB

ghosszabitott hatarido az
ysseus versenyen!

mzsegnek a bolygok a
axisban

és Fold vonzasaban -
gramindité az MTA
khazaban

geritehenet formaz a
5zezer éves szupernova-
radvany

bolygdovet talaltak a Vega

- L. .2 h_ 2, A |

Uj eljaras az exobolygok
légkorének
tanulmanyozasara

Az els6 Naprendszeriinkon
kivili bolygdk egyikének, a T
Bodtis b-nek  segitségével
kidolgozott eljaras lehetdséget
nyit olyan exobolygok
légkorének tanulmanyozasara
is, melyek nem haladnak el a
csillaguk elott.

Elporlad a csillagahoz tul
kozel keringd bolygé

Egy Gjonnan azonositott fedési
exobolygd olyan kozel kering
csillagahoz, hogy az majdnem
négyezer fokra heviti, igy
valészinlileg az egész planéta
korilbeltl 100 millié éven beldl
elparolog, porra lesz.

Két bolygé uralja a
porkorongot a Fomalhaut
koriil

A még épités alatt allo ALMA
antennarendszerrel a
Fomalhaut kortli porkorongrél
rogzitett képek Uj
megyvilagitasba helyezhetik a
bolygérendszerek
kialakulasanak és fejlodésének
folyamatat.

Palyavalasztas - a
bolygéknak se sokkal
konnyebb

Egy ) szamitégépes
szimulacié eredményeként
feltételezheto, hogy a
Napunkhoz  hasonlé fiatal

Meglepd bolygépart
fedezett fel a Kepler
drteleszkép

A  Kepler-36 kataldgusjell
csillag kortl keringd két bolygd
palyaja nagyon koézel van
egymashoz, azonban mig az
egyik foldméretld, de a
bolygdénknal nagyobb s(irliségl
planéta, addig a masik a
Neptunuszhoz hasonlo
gazbolygo.

Az els6 kozvetlen jel egy
tavoli szuperfoldrol

Az 55 Cancri legbelsd
bolygdjanak infravoros
sugarzasat a Spitzer-
drtavcsovel sikerllt detektalni.

Milliardnyi lakhaté
kdzetbolygo létezhet a

Tejutrendszerben

Az ESO HARPS
spektrografjaval végzett
felmérés alapjan a Foldinknél
nem sokkal nagyobb
kdzetbolygdk oriasi szamban
fordulhatnak el6 a
Tejutrendszerben halvany
vOros torpecsillagok

lakhatésagi zénajaban.
Szaunahoz hasonlit az
egyik szuperfold

A  Hubble  Urteleszképpal
végzett észlelések szerint a
GJ1214b katalégusjell planéta
az exobolygok egy Uj osztalyat
képviseli, ezeket a vilagokat

Meteor folydirat — atikalau

Vildgegyetemhez. Kérjen ingy

mutatvanyszamot a
meteor@mcse.hu cimen!

URKUTATAS

Urvildg.hu, asztronautikai
hirportal

Folytatodd bajkonuri
fesziiltség (Rovat: Urpolit
Divatossa valik a
kisbolygdobanyaszat (Rov:
Szarnyald képzelet)
Pillantas az éjszakai Kata
(Rovat: A hét képe)
Eurdpaiak az Orionban
(Rovat: Eurdpa igaslovai
vilaglrben)

Kanada dontott az Uj
Radarsat rendszerrdl (Ro
Koérnyezetink védelme)

MEDIAPARTNEREINK

HiRLISTA;

60 HIRFORRAS

TAMOGATOINK
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Known Types of Alien

In this representative example, various types of planets found orbiting other stars

("exoplanets”) are shown together in a single solar system. Ih reality, the different
planets orbit different types of stars, from G-type yellow stars Similar
mall red dwarf stars. Planets and orbits'are not shown to sca

Hot Jupiter

m Example: 51 Pegasi b

m Mass: about 0.5 Jupiter masses
®m Orbit radius: Less than 4.9 million miles (7.9
m A Hot Jupiter is a massive gas giant planet

Hot Neptune
m Example: Gliese 436 b |
m Mass: about 22 Earth masses
® Orbit radius: 2.7 million mi
m AHot Neptune isagasg

] 7

)
to its star

%

Cthonian Planet
m-Example: COROT-7b
m Mass: less than 9 Earth masses

km)

Super-Eart tavallable

mes that of Earth)

m Example: HAT-P-11b /

® Mass: 25 Earth masses

® Orbit radius: 4.9 million
miles (7.9 million km)

Water World

® Example: GJ 1214b

® Mass: 6.55 Earth masses

®_Orbit radius: 1.33 million
miles (2.14 million km)

| A water world is a super-
Earth that may have vast i
oceans of liquid water

** Terrestrial Planet

® Example: Earth

B Mass: 0.003 Jupiter mass

B Orbit radius: 93 million
miles (150 millionkm)

m A goal of the exoplanet
search is to find an alien
analog of Earth, or an
“exo-Earth”

Gas Giant

® Example: Jupiter

® Mass: 318 Earth masses

® Orbit radius: 484 million mites (778 million km)

® A gas giant is a huge planet with a thick atmosphere
of mostly hydrogen.-and helium surrounding a tiny,
rocky core

www.SPACE.com

rids

close to its star

: not available (radius is

it radius: 79 million miles

m Orbit radius: 1.6 million miles '
(2.58 million km) =

m A Cthonian planet is believed 27 million km)
to be a Hot Jupiter that has lost ) ®/A Super Earth is larger than
all of its thick atmasphere, Earth but smaller than a gas
leaving the rotky core vSuper Neptune glant such as Neptune ’

WTIETEES SRR EGEN GRS TUTEREE =

® Orbit radius: 484 million mites (778 million km)
®° A gas giant is a huge planet with a thick atmosphere
of mostly hydrogen-and helium surrounding a tiny,

rocky core
Neptune !
= Mass: 17 Earth masses \
® Orbit radius: 2.8 billion Brown Dwal'f )

= Example: Gliese 229B

m Mass: 20-50 Jupiter masses

= Orbit radius: 3.7 3 billion miles (6 billion km)

= A brown dwarf is larger than a planet but
smaller than a star

miles (4.5 billion km)

® Neptune is a gas giant with
a thick atmosphere of
hydrogen, helium, ammonia
and methane surrounding a
tiny, rocky core

Rogue Planet

m Example: Cha 110913

= Mass: 8 Jupiter masses

m Orbits the Milky Way galaxy independently
. m Rogue planets were ejected from their solar
/" system and now wander between the stars

The Search Goe e e
Only a tiny fraction of our ¢ or possit e Earth-type planets. Up

until now, on
the 0 ‘, tw
size,. F

ology is rapidly approaching
etectable. Large Jupiter-

Exo-Earth search radius: 1,500 light-years

EARTH
.' : 4 v ror ’ V‘- m ." - : ‘ »
SOURCES: NASA, AMES RESEARCH CENTER, JET PROPULSIC ORATO .W&m FOR ASTROPHYSICS,
CALIFORNIA INSTITUTE OF TECHNOLOGY, ROBERT HURT (GALAXY MAP)
KARL TATE / © SPACE.com
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Antenna

Photometer
CCD
Radiator

Wfk\\\ Gain

Modules (4)

Thruster
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A K2-mIsszIO

Kepler's Second Light: How K2 Will Work

Solar Panels
\

Photons of sunlight exert pressure
on the spacecraft. If properly
positioned, the spacecraft
can be balanced against the
pressure much as a
pencil can be balanced

on your finger. _CAMPAIGy &

~ Solar Panels

Reaction ___—
Wheel 3

Solar Balance \
Ridge Reaction
Wheel 1

TOP-DOWN VIEWS OF SPACECRAFT
UNSTABLE STABLE

Solar Balance
Ridge

Solar Panels

Telescope

When the spacecraft is balanced, the telescope is

stable enough to monitor distant stars in search

of transiting planets. A specific portion of the sky is

studied for approximately 83 days, until it is necessary

to rotate the spacecraft to prevent sunlight from entering
the telescope. There are approximately 4.5 viewing periods
or campaigns per orbit or year.

- fitung

Spacecraft rotated
to prevent sunlight from
entering telescope

& START

N/

Day 83
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I /£ L
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#2
\O
3

~~_Solar panel
illuminated
START

CONCEPTUAL ILLUSTRATION OF SPACECRAFT
SOLAR DISTURBANCE. THE ACTUAL DISTURBANCE
IS DUE TO PHOTON PRESSURE, NOT SOLAR WIND.
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Exobolygok: kettos rendszerek csillagnal kisebb kisérovel
TObb modszer a detektalasra
Radialissebesség-modszer: a csillagot SB1 kettosnek tekintjuk

Fedési (tranzit) modszer: a csillagot fedési kettdscsillagnak
tekintjuk

Gravitacios mikrolencsézés: hattércsillag felfényedésében extra
jel

Fényido-effektus periodikusan valtozét kozponti csillagokra:
fazismodulacio

...S még egy csomoO mas.



Planet Detection Methods

Michael Perryman, Rep. Prog. Phys., 2000, 63, 1209 (updated 3 October 2007)
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Varhato jel

Radialissebesség-modszer: ~1-100 m/s; a tdmegarannyal és a
palyasugarral skalazodik

Fedési (tranzit) modszer: ~1% exojupiterekre; 0.01% exofdldekre

Gravitacios mikrolencsézés: csak egyszer és soha tobbé nem
észlelhetd

Fényido-effektus periodikusan valtozot kozponti csillagokra:
~10-% relativ frekvenciamodulacio; a palyamérettel skalazodik
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Transits and Occultations

Joshua N. Winn
Massachusetts Institute of Technology

When we are fortunate enough to view an exoplanetary system nearly edge-on, the star and planet
periodically eclipse each other. Observations of eclipses—transits and occultations—provide a bonanza
of information that cannot be obtained from radial-velocity data alone, such as the relative dimensions
of the planet and 1ts host star, as well as the orientation of the planet’s orbit relative to the sky plane and
relative to the stellar rotation axis. The wavelength-dependence of the eclipse signal gives clues about the
the temperature and composition of the planetary atmosphere. Anomalies 1n the timing or other properties
of the eclipses may betray the presence of additional planets or moons. Searching for eclipses 1s also a
productive means of discovering new planets. This chapter reviews the basic geometry and physics of
eclipses, and summarizes the knowledge that has been gained through eclipse observations, as well as the
information that might be gained in the future.

1. INTRODUCTION and the passage of the smaller body behind the larger body

In: Exoplanets, edited by S. Seager. Tucson, AZ: University of Arizona Press, 2010, 526

op. ISBN 978-0-8165-2945-2., p.55-77 |
http://arxiv.org/abs/1001.2010
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Fig. 1.— Ilustration of transits and occultations. Only the combined flux of the star and planet 1s observed. During a transit, the flux

drops because the planet blocks a fraction of the starlight. Then the flux rises as the planet’s dayside comes into view. The flux drops
again when the planet 1s occulted by the star.



Fig. 4 — Transits of the giant planet HD 209458b observed at
wavelengths ranging from 0.32 ym (bottom) to 0.97 um (top). At
shorter wavelengths, the limb darkening of the star 1s more pro-
nounced, and the bottom of the light curve 1s more rounded. The
data were collected with the Hubble Space Telescope by Knutson
et al. (2007a).
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(a) rotation is the main cause of line broadening

Spectral line profiles

«— velocity—>» <€— velocity—>»  €—— velocity—>»

Fig. 5.— Illustration of the Rossiter-McLaughlin (RM) effect. The three columns show three successive phases of a transit. The
first row shows the stellar disk, with the grayscale representing the projected rotation velocity: the approaching limb 1s black and the
receding limb 1s white. The second row shows the corresponding stellar absorption line profiles, assuming rotation to be the dominant
broadening mechanism. The “bump occurs because the planet hides a fraction of the light that contributes a particular velocity to the
line-broadening kernel. The third row shows the case for which other line-broadening mechanisms are important; here the RM effect 1s
manifested only as an “anomalous Doppler shift.” Adapted from Gaudi & Winn (2007).
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Fig. 6.— Using the RM effect to measure the angle A between the sky projections of the orbital and stellar-rotational axes. Three
different possible trajectories of a transiting planet are shown, along with the corresponding RM signal. The trajectories all have the
same 1mpact parameter and produce the same light curve, but they differ in A and produce different RM curves. The dotted lines are for
the case of no limb darkening, and the solid lines include limb darkening. From Gaudi & Winn (2007).



Fig. 8.— Examples of transit light curves based on ground-based
observations (left) and space-based observations (right). In the top
right panel, the “bump” observed just before nudtransit 1s inter-
preted as the covering of a dark starspot by the planet. From upper
left to lower right, the references are Winn et al. (2007a), Rabus
et al. (2009). Winn et al. (2007b), Pont et al. (2008). Holman et
al. 1n prep., Gillon et al. (2007), Winn et al. (2008), and Carter et
al. (2009).
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Fig. 10.— Transits of two different super-Earths, GJ 1214b (left) and CoRoT-7b (right). The planets are approximately the same size,

but because GJ 1214b orbits a small star (spectral type M4.5V) its transit depth 1s much larger than that of CoRoT-7b, which orbits a
larger star (G9V). References: Charbonneau et al. (2009), Léger et al. (2009).
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Fig. 11.— The combined 8 pum brightness of the K star HD 189733 and 1ts giant planet, over a 33 hr interval including a transit and an
occultation. The bottom panel shows the same data as the top panel but with a restricted vertical scale to highlight the gradual rise in

brightness as the planet’s dayside comes into view. The amplitude of this variation gives the temperature contrast between the dayside
(estimated as 1211 + 11 K) and the nightside (973 + 33 K). From Knutson et al. (2007b).
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Fig. 12— Transnmussion (transit) spectroscopy of the gas giant HD 189733b, using the Hubble Space Telescope. The symbols with
errors bars are measurements of the effective planet-to-star radius ratio as a function of wavelength. The dip at 1.6 ym was interpreted
as evidence for water, and the rise at 2.1 ym as evidence for methane (Swain et al. 2008). However, subsequent observations at 1.7 pm
and 1.9 pm, shown with darker symbols and gray bands, disagree with the earlier results and are consistent with a Rayleigh scattering
model (solid and dashed curves). From Sing et al. (2009).
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Fig. 13.— Occultation spectroscopy of the gas giant HD 189733b. using the Spitzer Space Telescope. The points show measurements of
the flux density ratio of the planet and star as a function of wavelength. The smaller and finer-sampled points are based on observations
with a dispersive spectrograph while the larger points are based on broadband filter photometry. The three lines show the outputs of
model atmospheres with varying choices for the parameters P, , specifying the efficiency of heat transfer from dayside to nightside, and
Ke, specifying the opacity of a putative high-altitude absorbing species. From Grillmair et al. (2008).
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Fig. 14. — Examples of data used to measure the projected spin-orbit angle A. The top panels show transit photometry, and the bottom
panels show the apparent radial velocity of the star, including both orbital motion and the anomalous Doppler shift (the Rossiter-
McLaughlin effect). The left panels show a well-aligned system and the middle panels show a misaligned system. The right panels
show a system for which the stellar and orbital “north poles™ are nearly antiparallel on the sky, indicating that the planet’s orbit 1s either
retrograde or polar (depending on the unknown inclination of the stellar rotation axis). References: Winn et al. (2006; 2009a.b).
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CHEOPS (2017 — 2020)




* Mission Status & Summary

Mission Status

CHEOPS has been proposed as an S-class mission in response to the call for Proposals issued by ESA in March
2012.

On 19 October 2012 it was selected for study for the first S-class mission.
On 19 February 2014 CHEOPS was adopted by SPC.

Mission Summary:

. The following table summarizes the mission.
ations

Name CHEOPS, CHaracterizing ExOPlanet Satellite
Primary Goal Characterize transiting exoplanets on known bright and nearby host stars
Targets Known exoplanet host stars with a V-magnitude < 12.5 (goal: 13) anywhere on the sky

Wavelength  Visible range : 400 to 1100 nm

Telescope 33 cm reflective an-axis telescope

Orbit Sun-synchronous Low Earth Orbit, LTAN 6am, altitude 620-800 km
Lifetime 3.5 years

Type S-class mission

(last update Feb 2014)



Fig. 2: Initial mechanical concept for the telescope and the
lightweighted primary mirror

Telescope Structure 146 17.5
Optical Bench 2.5 3.0
Focal Plane Assembly 2.0 2.4
Lens Assembly 2.0 2.4
Readout Electronics 5.0 6.0
Electronics Box (PCM, DPM,

TCM) 56 6.7
Radiator 1.0 1.2
Outer Baffle Assembly 11.0 13.2

ol [ 461 553 |

Gyro Assembly 45 54
Star Tracker Assembl 1.1 1.3

Table 1: Current payload mass breakdown



Board Members:

Country
A

A

B

B

CH

CH

CH

Institute

Institut fir Weltraumforschung, Graz
Institut fir Weltraumforschung, Graz
University of Liége

Centre Spatial de Liége

Universitat Bern

Universitat Bern

Observatory of the University of Geneva
Laboratoire d'astrophysique de Marseille

Institut d'astrophysique de Paris

DLR Institute of Planetary Research
Admatis

Konkoly Observatory

Universita di Padova

Osservatorio Astronomico di Padova - INAF

Deimos

Centro de Astrofisica da Universidade do
Porto

Onsala Space Observatory,
Chalmers Univ. of Technology

Stockholm University, Stockholm
University of Warwick

Name

Baumjohann Wolfgang
Steller Manfred

Gillon Michael

Renotte Etienne

Benz Willy

Thomas Nicolas

Udry Stéphane

Deleuil Magali
Lecavelier des Etangs
Alain

Spohn Tilman

Barczy Tamas

Kiss Laszlo

Piotto Giampaolo
Ragazzoni Roberto

Gutierrez Antonio

Santos Nuno C.

Liseau René

Olofsson Goran
Pollacco Don



CHEOPS

A konzorcium vezetdje:
University of Bern, Svajc
Partnerek:

Olasz, svajci, osztrak, svéd, brit,
német, belga intézetek, cégek,

Kelet-Eurdpabil egyediil:
Admatis Kft. és MT A CSFK

Az Admatis feladatazi:
HGto radiatorok tervezése és
kivitelezése.

Az MTA CSFK feladatai:
Exoholdak

Preliminary design of radiators
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PLATO 2.0

An European Space Agency (ESA) Cosmic Vision 2015-2025 Project

ESA/SRE(2013)5 - The
YellowBook

ESRE-F/2013.075 - Preliminary
Requirement Review

PLATO 2.0 (PLAnetary Transits and Oscillations of stars) is a medium class (M class)
mission studied in the framework of the ESA Cosmic Vision 2015-2025 program.

Project Status
On February 19th 2014 PLATO has been selected by the ESA SPC for the
M3 slot, according to the proposal made by he ESA executive that followed
the recommendation by the ESA Space Science Advisory Committee.

¥ Follow

PLATO 2.0

(PLAnetery Tronsits ond Osclllations of stors)



A jovo urfotometriai misszioi
TESS 2017-
NASA

CHEOPS 2017-
ESA S-misszio

PLATO 2024-
ESA M-misszio







Feladat az eldadas temajahoz

* Dolgozzunk ki1 0t szamitasi feladatot, amelyek segitenek
megerteni az exobolygo-keresO modszerek fizikai €s
merestechnikai alapelveit, s illusztraljak, hogyan Iehet egyszeru
(geometrial) megfontolasokkal kovetkeztetni a bolygok
meretere, tomegere, felszini fényvisszavero képessegiikre!
Keresstink konkrét exobolygo-rendszereket (www.exoplanet.eu),
hogy a szamitasok valodi csillagokra és bolygdkra
vonatkozzanak. Foglalkozzunk az exoholdak lehetdsegével is!

* Bonusz feladat: hogyan lehetne 0sszehasonlitani €l0ben ¢€s
meretaranyosan a Naprendszer bolygoit a Kepler-11

rendszerével?



