OK30MNnaHeThbl:
Kak OTKpbIBAEM I
nayyaem?

Cepren [lorioB
(FTAVLL MITY)



OK30MnnaHeThl

OOHUM N3 cambiX-BaXKHbIX OTKPbITUI N
nocrnenHnx.30 net ctano obHapy>KeHue SK30MaHer.

Cenyac cneumannanpoBaHHblie Ha3eMHble NporpaMmbl ':T.;_f_‘ . ,,.»: Sy ienges

M CNYTHUKMN CYLLIECTBEHHO YBEMWUYUIN YUCNO i vaed L e M

N3BECTHbIX MMaHEeT y ApYyrux 3B8e3a. g . 6.8 @
et s 2y

Ha gaHHbin momeHT >5000 nnaHeTt (exoplanet.eu)
MSIFOC HECKOMbLKO ThICAY KaHOMOaToB.

ObnacTtb 6LICTPO pa3BUBAETCS N C TOYKU 3pEHNS
HOBbIX HAbMAEeHN (U NOCTPOMKN NPUOOPOB), K

C TOYKM 3pEHUs Teopun (T.K. OKa3anocb, YTO MHOroe
Mbl HE MOHUMAaNN UNKn NOHUMarnn He Tak).

B 2015 r. BnepBble 3K30nmnaHeTamMm npuceomnnin nveHal
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UTo Takoe ak3onsaHeTta?

The current working definition of an exoplanet, as amended in August 2018 by
|IAU Commission F2 “Exoplanets and the Solar System”, reads as follows:

Objects with true masses below the limiting mass for thermonuclear fusion of
deuterium (currently calculated to be 13 Jupiter masses for objects of solar
metallicity) that orbit stars, brown dwarfs or stellar remnants and that

have a mass ratio with the central object below the L4 / L5 instability ---
M/Mcentral < 2/(25 + \621) = 1/25 --- are “planets”, no matter how they formed.

The minimum mass/size required for an extrasolar object to be considered a planet
should be the same as that used in our Solar System, which is a mass sufficient
both for self-gravity to overcome rigid body forces and for clearing the neighborhood
around the object’s orbit.



Kakasa ak3onnaHeTa Obina oTKpbiTa NepBoOn?

* [lepBast HageXXHO NOATBEPXAEHHASA NMNaHeTa,
BpaLLatoLlasca BOKpyr Apyron HopmarnbHom 3e3abl (51 lNeraca),
bbina oTkpbiTa B 1995 rogy Manopom n Keno.

B pesynbrate koHKkypca uméH MAC nnaHeTta nonyyuna Ha3BaHue
Ouvmunguin (Dimidium)

» OgHako euwe B 1992 rogy HagexHenwee obHapyxeHune
nraHeTbl ObINO caenaHo BonbuliaHom n dpennom,
HO Bpalllanacb OHa BOKPYr ... paguonynbcapal

* B 1988 rogy noasunacbe pabota Kamnbenna un gp.,
B KOTOPOW roBOPUSIOCH O NiiaHETHOM KaHauaaTe,
HO HageXXHO NoaATBepPAUTb ero yaanoch Tonbko B 2003 roay.

* HakoHeun, B 1989 roay Jlatam n gp. oTKpbINu *
CNYTHUK OHOM U3 3Be34, Y KOTOPOro Ao
okTabpsa 2019 macca bbina oLeHeHa
HedOCTaTOYHO TOYHO, YTODbI CKasaThb,
nriaHeTa 3710 UM BypbIn Kapnuk. Tenepb Mol
3HaeM — 4YTo 310 Oypbin Kapnuk (1910.07835).



http://arxiv.org/abs/1910.07835
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Bypble Kaprnmku UMeT Macchl
oT ~(12-13) no ~(75-80) macc HOnutepa.




Confirmed Planets

NASA EXOPLANET ARCHIVE

A SERVICE OF NASA EXOPLANET SCIENCE INSTITUTE
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[1NaHeTbl y KpaCHbIX KaprinkoB
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Kak oTKpbIBAOT?

. N'ameHeHne nyyeBon CKOpPOCTU 3BE3ObI
(BpaLleHne BOKpYr obLlero LieHTpa macc
cuctemsbl 3Be3ga-nnaHera). ~800 nnaHer.

. [poxoXxaeHne nnaHeTbl Mo AUCKY 3BE3AbLI.
>2900 nnaHeT (NNC ThiCA4YM KaHAMOATOB).

. MukponuHanposaHue. ~80 nnaHer.

. ['lo TanmuHry (nynbcapsl, Oernble Kapnuku,
OBOWHbIE N NflaHeTHble cuctembl). >30 nnaHer.

. Npsambie nsobpaxeHus. >10 nnaHer.

. BbigeneHune ceeta nnaHeThl. [1eCATKM NNaHeT.

. AcTpomeTtpusd. 2(?) nnaHeTol



JlyyeBble CKOpPOCTH
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[lepBble OTKPbLITUA FIErKNX MIIaHET

HD85512 ManomaccmBHas niaHeTa
Ha CaMOW rpaHuLE

30HbI 0buTaemMocTw.
OTKpbITa Mo AaHHbLIM
HARPS. 3T0O Ha3eMHbIN
NPOEKT.

N3mepsaeTca Macca, T.K.
HabnoaaeTcsl U3MeHeHue
JTY4EBOM CKOPOCTW 3BE3/bI.
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Cemb nnaHet okono HD 10180

HARPS

HagexHo obHapy»keHO nATb
HEeNTYHONOAOOHbIX MNaHEeT
(12-25 macc 3emnn)

Ha opbuTtax ot 0.06 oo 1.4 a.e.
Takxe, BO3MOXHO, eCTb 0OHa
bornee maccuBHas

N OJJHA MEHEE MaCcCUBHad
nnaHeThbl.
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[TnaHeTa y ['lpokcumebl LieHTaBpa

PacctogHue 1.3 nk -
onumxanwag!

Macca 3Be3abl 0.12 cornHeYHbIX.

Macca nnaHeTbl 1.3 3eMHbIX.

PacctosiHue ot 3Be3abl 0.05 a.e.

[Mepuon obpauwieHuns 11 gHen.

TemnepaTtypa NoBepxHOCTU
NO3BOMNSET CyLLEeCTBOBaTb
Xnakou soge!

A UVES
o HARPS pre-2016

© HARPS PRD

Phase [days]

1609.03449



TpaH3UTHbLIE 3K30MMaHETHI

1 ry ke [
............ ®- ,.\_p [IpoxoxaeHre IIaHETHI 10 JUCKY 3BE3/bI

(MBI TIOYTH B TIJIOCKOCTHA OPOUTHI).
Ocna0Oedue OJiecka 3BE30bI U3-3a
«3aTMEHUS.
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H3mepsiem niepuon U paauyc.

Celyac U3BECTHBI
THICSIYM TPAH3UTHBIX IIAHET
Y THICSIYU KAHIUIATOB

http://exoplanetarchive.ipac.caltech.edu/
http://exoplanet.eu



[lepBo€e U3MepeHne TpaH3UTa:
HD 209458

[epBoe n3MepeHne TpaH3nTa 9K30MAaHETbI
6b1110 TIPOBEAEHO NPU-HA3EMHbIX HabNIOAEHUSIX.
9T0 6bIN10 CAENAHO A9 U3BECTHOW MNAAHETHI,
0bHapy>KEHHOW METO/IOM /TyYeBbIX CKOPOCTEMN.
T.0., ee opbuTanbHble NAapaMeTpbl Obiin
AOCTaTOYHO XOPOLLO U3BECTHBI.

HIy X05458 Light Curine

HD209458 O R L

a8

]

—
Q)
g
£
S
=

0.5
Orbital Phase
-G.15 =..10 —aoa it H 005 0.-%
tiTez from cenzer of brarss [daya)







Temn OTKPbITUS TPAH3UTHbLIX MIaHET
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Cenvac paboTtatloT HaseMHble ycTaHOBKU, TESS, nntoc ecTb orpoMHbIN apxme Kennepa.
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TpaH3nTHbIE MIaHEeTbl HA HEDE
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BepodaTHOCTb TpaH3uTa

BepoaTHOCTb TpaH3UTa
coctaBngaeT okosio 1%.

OHa BbllLe ans niaaHeT
bnnxe K 3Be3e,

nnaHeT 6osbliero pa3Mepa,
n ans 6onee KpynHbIX 38€34.

) To Observer
......... >

—

Andrew Cameron (in Bozza et al. 2016)
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[nuTenbHOCTb TpaH3uUTa

circumference = 2w a

Andrew Cameron (in Bozza et al. 2016)
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Kennep-11

(@ ) Bokpyr 3Be3abl Tvna ConHua
" BpaLLaloTCs LWEeCTb MIaHeT.
. Bce oHu TpaH3uTHbIE.
® v TlaTb UMeT opbuTanbHble
“ nepuoppl oT 10 oo 47 aoHew.
BHYTpeHHMe nnaHeTbl OTHOCATCS
K YNCITYy CaMbIX NNErKMUX U3 U3BECTHbIX,
HO OLIEHKWN paanyca yKasblBaloT
Ha HU3KYIO CPEAHIO0 MTOTHOCTb:
Y NNaHET ecTb 060M04YKN U3 NErKMUX ra30B.

1102.0291



LLllecTb TpaH3NTHbLIX MIaHET!

Kepler-11
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[TnaHeTta Kepler-22b

[epBas HaAeXHasa MnaHeTa Tuna 3emMam B 30He 06UTaeMoCTU

f b v 9 PO
Kepler-22 System

-5 0 5
Time from mid—transit (hours)

TpaH3nTHasa nnaHeTta y bnnakon 3se3abl Tuna ConHua (knacc G5)

Pagnyc 2.25-2.5 3eMHbIX. [1519 Macchl Noka eCTb TOSIbKO BEPXHUN npeaern.
OpbuTtanbHbin nepuog 290 aHen.

[MnaHeTa HaxoaUTCH B T.H. 30HE OOUTAEeMOCTW.

1112.1640



ManeHbKkne nnaHeTb

Cucrema Kennep-20.

Kepler-11f [19Tb NnaHeT, ABE U3 KOTOPbIX
NMEIOT Mal/leHbKMe paanychbl:

npuMepHo 1 n 0.9 paguyca 3emnu.
[naHeTbl HaxoaaTcs 6M3KO

OT 3Be3Abl, T.€. BHE 30Hbl
obuTaemMocTw.

1112.4550



Kepler-62

CuctemMa NaTv nnadHeT

C nNiaHeTaMn C pa3MepoM 1.4 n 1.6 3eMHbIX
B 30He-06buTaemMocCTH
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[InaHeTa ¢ pazamepoM MeHbLLE
MEPKYPUAHCKOIO

Transit Depth (ppm)

Kennep-37 b -

3TO NepBas njaHeTa,
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Kak He nepenyTtaTb C N9THAMW ?

[Tpy Nnonckax TPaH3UTHbIX NSIaHET, 0OCOBEHHO CaMblX ManeHbKUX, CUrHan ot
TpaH3nTa MOXHO nepenytaTb C NATHOM. [109TOMY BaXHa 1 MOBTOPSEMOCTb
cobbITnn, n dopma KpmBomn bnecka.

CpOK XN3HU NsATEH Ha COrHLEe — OT HECKOINbKUX AHEN OO0 HECKOSbKNX MECSLIEB.

2010/02 /24
——

2010/02/25
——

Mormalised flus
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C 4yeMm eLle MOXHO nepenyTtaTb?
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Grazing stellar binaries Transiting red/brown dwarfs
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Cuctema TRAPPIST-1: 7 semnenonob

Mercury Venus
TRAPPIST- 1 ' * Earth
‘ ¢ ‘ ¢« ¢ ¢ ¢
Jupiter

lo Europa Callisto
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N3ameHeHnsa MOMEHTbI U
ONUTENbHOCTU TPaH3nUTa

- Transit timing variations (TTV)

. KOI-872

mr
oty = PL— fi2(@2,62),
mo

m . :
oty = Pb— for1(a2,61),
my

1706.09849

Planet c

Transit duration variations (TDV)
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[leTekTpoBaHWE 3K3OMMaHET
METOA0OM MUKPOSIMH3NPOBAHUS

YHyBCTBUTENLHOCTL K nfiaHeTaM MasbiX Macc (40 0.1 M. +,)
YyBCTBUTENBHOCTb K LWMPOKNUM opbutam (1-4 a.e.)
O6Hapy>XeHue OANHOYHbIX MJIaHeT

The signature of a Neptune-mass planet orbiting a ~0.65 Solar Mass star
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Neptune-mass planet {, Staractsaslens
acts as lens

Magnification

https://www3.nd.edu/~bennett/moa53-ogle235/technical.gif
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[IpoBaribl B KpyBoW briecka
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[MnaHeTa 3eMHOM MacCbl B JBOMHOM.
[1naHeTa BpallaeTCca BOKPYr
KpacHoro kapnuka (1 a.e.),
KOTOPbIN BpaLLAeTCs BOKPYr
npyroi 3se3abl (15 a.e.). ' 64065 6407




[TnaHeTa-ruraHT y 6enoro Kapruka

MwnkponuHanpoBaHue
MOA-2010-BLG-477LDb

[Mocneaywolwme HabnogeHns
He BbiABUNK 3BE34Y.
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Stellar Mass (M o)

NHTepnpeTauuns:

nnaHeta 1.4+/-0.3 Mjup
BOKpYr ©6enoro Kapnuvka
maccomn 0.53+/-0.11 Msun.
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IlnH3npoBaHune paboTaer
npu 60MbLUINX PACCTOAHUAX

Radial Veloc
Transits

Direct Imaging

Microlensing

ity

Distance (pc)

EcTb gaxe nuH3npoBaHWe Ond NnaHeT B APYrnx ranaktukax!
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TanMuHr

3actaBnas HabnwgaemMbln

NCTOYHUK NEPUOANYECKOro curHana
(paguonynbcap UM NyribCUPYHOLLINKA
6enbii Kapnuk) NN KOMMNOHEHTHI
JBOWHOW CUCTEMbI CMELLaTbCS,
nnaHeTa MeHSIET BpeMsi npuxoaa
NMMNYSTIbCOB UM MOMEHTbI 3aTMEHUN.
T.e., OBHapy>XnBaeTcs, YTO Y HabnogaemMblX OObLEKTOB
€CTb TEMHbIN OCTAaTO4YHO MAaCCUBHbIN CMYTHUK.

‘

GBS

{ |l
L

ECLIPSING BINARY VARIABLE - At Minor Minenum . !

Darker star eclipses brighter star

I

MINtHE




[1naHeTbl BOKpYr nysnbcapa

Wolszczanw Frail 1992 roa O6Hapy>XeHOo Tpu ferkme nnaHeThl
PSR 81257+ 12 Companion Mass Semimajor axis Orbital period
MUNNNCEKYHAHbIA Nynabcap (in order from star) (au) (days)
A{b) 0020 +0.002 Mg o148 25.262
* B (¢) 43+02 Ma

C (d) 39+0.2 Mg

.

/ B~ PasHOMEpHbLIA NpUXoa MMNYNLCOB (HeT nnaHer)

....................

HepasHOMEpPHbLI NPUXOA UMNYNLCOB (ECTL NNAHETHI)

mMmnynbesl NmMmnynscbl
3agepxuvsalnTca onepexaswT

....................

9noxa (roasl)



ACTPOMETPUYECKOE
JEeTEeKTpoBaHne




[lepBbI HAOEXHbIN KaHAWAAT

Oka3anocs,
YTO 3TO BYypbIN Kap/nK
C Maccon 28 My,

Cenvac ecTb elle napa KaHanAaToB
B 0ObEKTbI MSIAHETHOM MACChl

(cM. 1010.4048)

N HECKONbKO BYpbIX Kap/IMKOB.
Xaem pesynbtatoB Gaia.

Fig. 15.— The barycentric orbit of the 1.5 dwarf DENIS-
PJ082303.1-491201 caused by a 28 Jupiter mass compan-
ion in a 246 day orbit discovered through ground-based
astrometry with an optical camera on an 8§ m telescope

(Sahlmann et al | 2013a).

wn
C
S
c
o
=
©
=
U
@
O
E=
4=t
Qu
0
&=
@]

0 -2 -4
Offset in Right Ascension (mas)




AcTpomeTpuda B paamo!

[1naHeTa c caTypHUaHCKou
maccoun B-0.3 a.e. ot
KpacHoro kapnuvka-(M9).

HabnwoaeHunsa Ha VLBA.
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—-3000 —-2000 —1000 0
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M3ameHeHne cymmapHoro briecka

B npouecce obpalleHns BOKpyr 3Be34bl MIaHeETa MEHSIET (a3bl.
[NoaToMy nnaHeTa 6yaeT MeHsATb bneck.

OTAenbHO M/IAHETY. HE BUAHO, HO ByAeT MEHATbCA CYMMapHbIn Breck.
[epnoanYHOCTb CUrHaNa NO3BOJISIET €ro BbIAENMNUTD.

Tak 6b1nn OTKpbIThI M1aHeTbl Kepler-70b u Kepler-70c.



[Ipsgsmoe n3obparkeHne nrIaHeThl
OKOJio Mmosiogou 3se3dbl Tuna ComHua

(Teneckon-Gemini North, agantnBHasg onTka)

1RXS J160929.1-210524

05 00 -05 -10 -15 . 0 05 00 -05 -10 -15
ARA (") ARA (")

arXiv: 1006.3070



[IlnaHeTa okono beta >XuBonucua
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2003 2009

PaccTtosHue nnaHeTbl OT 3Be3bl
OKO0J10 9 a.e.

9TO OAHO U3 CaMbIX KOPOTKUX PacCTOSAHUN
ANS NNaHEeTbl, KOTOPYIO YAanoch
YBUAETb HEMOCPEACTBEHHO.

N

L

400mos

3Be3ae Bcero 10 MUNNIMOHOB NET,
3HAYUT, MJIAHETbI-TUrAHTbl MOryT
06pa30BbIBaTbCS O4YEHb ObICTPO.
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arXiv: 1006.3314
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N3obparkeHne YeTBepToM nriaHeTbl BoKpyr HR 8799

Keck i

PacctogaHune 14 a.e.
ATO MEeHbLUe, YeMm

y TPEX OPYIUX.

[Moxoxa Ha ConHevy

HYIO

stellar

. 20 AU

arXiv: 1011.4918 November 1, 2009 L'~band 0.5"



Jason Wang /
2009-07-31 Christian Marois




[Tony4yeHne n3obparkeHnn
B CPaBHEHUN C APYrMMM METOAaMMN

O Radial Velocity
A Transit

¢ Microlensing
B Imaging

< Timing

® Solar System
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Riccardo Claudi (in Bozza et al. 2016)




ConHe4yHad cucrtema

Ll . """‘l"l’l’ L) L) "YYY"Y]’

3aMeTbTe, HACKOJIbKO
nydylle BUAHbITIIAHETDI
B VIK-onanasoHe.
OcobeHHo, HOnuTep

Ha 20-30 MUKpOHaX.

Rz
Fpvis = AL, D (1) —5 B, Ter) R7.
4a?

Jupiter

ZNEnus-ON

Mars
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Al Lllll

!
1 10
A (um)
Riccardo Claudi (in Bozza et al. 2016)




CneKkTp 3K30MmaHeThI

— HR 8799 ¢ spectrum |

| 'Error area

HR 8799 ¢
~
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Wavelength (microns)

B 2010 r. Bnepsble HanpsMyto (Ha VLT)
NOAYYEeH CNEKTP 3K30MIAHEThI.
«Cepx-tonutep» (M~10 M,, 38 a.e).

arxiv:1001.2017




TennoBoe nanyyeHne ceBepxsemMimn

55Cnce

m Macca nnaHeTbl: 7-8 Macc 3eMnum
= O - PaccTossHme oT 3Be3abl: 0.016 a.e.
OpbuTtanbHbii nepuoa: 0.74 aHA
HabnioaeHns

3aTMEHUM
Ha CnuTtuepe

HabnoaeHns no3sBonunun onpeaennTb TeMNepaTypy
Ha nnaHete: 2000-2600K

1205.1766



CKkaHupoBaHMe anucka niaHeThl

[1TnaHeTa
HD189733b

INGRESS

J\‘
\_‘ F(t)
k ooc

—— Uniformly bright disk
Uniformly bright ellipse
— Non-uniformly bright disk

HabnoaeHus Ha Teneckone
nm. Cnutuepa

1202.3829



KapTa ak3onnaHeTsl HD 189733b

1202.1883

[Nlo AaHHBIM O 3aTMEHUSAX YAANoCh NOCTPOUTL
KapTy 3K30M/1aHEeTHI.

NHppakpacHas kocMmndeckas obcepsatopus
nmeHun Cnurtuepa.

[opsiuee NATHO B 3KBaTOpMabHON 0bnacTu.




[ InaHeThl

Secondary Star

Planet

"~ Kepler-16b

|y ABOVHbIX 3BE3

(1 AU = distance between Earth and Sun)



BoKpyr nynscapa

PSR B1620-26

v &
Nynbcap (HelTpoHHas 38e34a) i ¢ White dvarf
B nape ¢ 6enbIM KapavikoM. 81620-26 ¥ / .

Bokpyr 3Ton napbl KpyTUTCS
nnaHeTa ¢ Maccou 2.5 maccol FOnuTepa.

[peanonaraeTcs, YTo NaaHeTa Co 3BE340M
6binn 3axBavyeHbl HENTPOHHOW 3BE3A0M

B IBOMHOWN cucteme. MNapTHep HEUTPOHHOW
3Be37bl OblN1 BbILUBbLIPHYT.

3aTeM OCTaBLUasACs 3Be34a NpeBpaTuiachb
B 6enoro kapnvka, n cdopMmpoBanach
Habnogaemasl cemyac cucrtema.

LLIapoBoe ckonnieHne M4



TanMuHr OBOMHbLIX 3BE34

DP JibBa, NN-3men,-NY [esbl, RR Pe3ua

B OCHOBHOM 3TO ﬂBOVIHbIe CUCTEMbI C 3dTMEHUAMMU

_E'-—:'__Time to cross
' large star
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Y

Orbital Period

Habnioaas HeperynsapHOCTU B 3aTMEHUSIX,
MOXXHO 0BHapPY)XUTb HaNMUNe TPETLErO Tena
N ONPEeNENNUTb Ero XapakTeEPUCTUKN.

[MpenMyLLecTBO B TOM, YTO TaKMe OTKPbITUA MOXHO
AenaTtb N Ha HeBONbLUMX HA3EMHbIX Tefnieckonax.



1109.3432

Kepler-16: nnaHeta TatyuH
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TpaH3nTHaa nnaHeTa BOKPYr 4BOUHON.
3Be34bl MMEKT Macchbl

0.2 w1 0.7 macc ConHua un
opbutansHbIn nepuod 41 OeHb.
[TnaHeTa BpaLwlaeTcs B MNSIOCKOCTH,

n ee nepunog 230 gHen.

Cenyac OTKpbITbI MaHETbl Y ABOUHbIX
3se3a Kennep-34 n Kennep-35.
Bugmnmo donee 1% TeCHbIX ABONHbIX
NMEIOT NMaHeThbl, BpallatoLmnecs
BOKPYr BCEWN CUCTEMbI B TOU Xe
NNOCKOCTMW.

BoobLue xe okono 12% KpaTHbIX
3Be3q umetoT nnaHetobl (1204.4833).



TpaH3uTHaga nnaHeTa BOKPYr
OBOVWHOW B YETBEPHOMN CUCTEME

B pamkax npoekTta Planet Hunters
OTKpbITa NtobonbITHENLIAs NNaHeTa.

OHa obpallaeTcs BOKpyr ABONHON,
KoTopasa cama BXOoAUT B CUCTEMY
N3 YyeTblpex 3Be3L4.

207 207.5 208
1210.3612




TESS

Transiting Exoplanet Survey Satellite

[Tonck TpaH3NTHbIX 9K30MnaHeT
y 6rim3kux (pknx) 3sesa.

Oxugaetcs, 4To OyayT OTKPbIThI
KaMeHHbIE€ NiaHeTbl B 30HaxX 0OUTaemMocTu,
KOTOpble MOTOM MOXHO OyaeT

naydyatb Ha JWST.

[MprmepHO nonmunnMoHa 3ese3n knaccoe G n K

[lo pe3ynbratam AByx net paboTtbl OyOEeT OTKPbLITO ::
HECKOMbKO TbICAY MNSIaHEeT. '

OcHoBHaga nporpamMma BbIMOSIHEHA,

paboTa cnyTHMKa NpoaosikKaeTcs.

NASA, 2018



CHEOPS

CHaracterising ExOPlanets Satellite
N " R

Hebonblion cnyTHUK ANA onpeaeneHums
PaAnyCcoB 3K30MnnaHeT y 6n3Knx 3sesn,
151 KOTOPbIX C NOMOLLLbIO Ha3eMHbIX
TENIeCKOMOB YXe NoayyeHbl

OLLeHKM Maccbl.

ESA, 2019



PLATO

Planetary Transits and Oscillations of stars

C nomolbto 34 HEOOMbLLMX TENEecKonoB ESA 2026
Byoet npoBedeH NOUCK NiaHeT
TMnNa 3emnu y MunnvoHa 3sesp.
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Thirty Meter Telescope

MexayHapoaHana Konnabopayma.
CtoumocTtb — 6bosiee mnnnmapaa AONNAPOB.



==

European Extremely Large Telescope

DTOT UHCTPYMEHT CMOXKeT
BHeCTW 60nbLLOM BKAAA B
N3y4YEHUE 3K3OM/IaHET.

YKe 3annaHnpoBaHo, YTo

Ha Hem byaeT cToATb
HEeCKO/IbKO CneunasbHbIX
NHCTPYMEHTOB.

MorKHo byaeT HenocpeacTBEHHO
PEernMcTpupoBaThb NAaHETbI
3eMHOro pasmepa.

[nsa 6onee KpynHbIX NAaHeT
byaeTt BO3MOXKHO Nony4vatb
Xopolmne cnekTpbl atTmocdep.

3dPeKTuBHbIN pazmep - noyTtn 40 meTpos
EBponeiicKan toxkHaa obcepsaTtopums (ESO).
[ycTbiHA ATakama, HYunu.

[NnaHupyembie CpoKuM nepsoro ceeta — 2025 r.



byayuine HabnogeHns Ha E-ELT

D=39 m; 30 transits; I=11.1 M5V

o
o

=100 m; 30 traonsits; I=10.0 M5V
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Plonet Orbital Phose
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- HeckonbKo net HabatoaeHnn Ha E-ELT no3BonAaT
r ~ O0BHApPYKUTb KNCNOPOA, HA NAHETE TUNA 3eMN,
BpallaloLenca BOKPYr KpaCHOro Kapauka.

A MOHO CTPOUTb CreumanbHble TeNIeCKOMbI
AN TAKUX UCCIeJ0BaHUN.






2009.02321

NASA Hubble
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CNSA/CAS

(2)NASA/ESA Partnership
(e)NASA'ESA/CSA Partnership
()CNES/ESA Partnership

icTopusa cnyTHUKOB

China Space Station Telescope
(CSST)

Close-by Habitable
Exoplanets Survey
(CHES)

%

MiYin




Nancy Grace Roman Telescope (WFIRST)

NASA
2.4 meTtpa

[MTonck ak3onnaHeTt
no HabnageHun
rPaBNMH3NPOBAHUS.

B yacTtHOCTMH,
ObyoeT OTKPbITO
MHOro cso60HO
JleTatowinx nnaHeTr
Masfion Macchbl.

KopoHorpad angd
OeTanbHOro U3y4yeHus
9K30MnaHer.

2027
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