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3eMnsa: 3KCTpemanbHbIie (POPMLI KU3HU

TeMmnepartypa
Ha NOBEPXHOCTHU

ot +60 go -90 °C

Cnown XuU3Hu
ot -3 Ao 10 km

Bratiea KoHeuy mowHoOM
AUPO METEOPUTHOM
bombapaupoBKu
3,9 mnpa ner
XuMmuyeckue
MapkKkepbl
XU3HU
3,85 mnppa ner

&
KoMruHenTansHas
xopa

Bryrpernee
AApO

e 3apoxaeHue X13Hu
XusHb Ha 3emne < | 3aHANo
He npepbiBanach, v 7 AECHATKN
Nno KpamHen mepe, MWUIIJTUOHOB neT

3,5 mnpg netr



KuHeTnvyeckas
TEeOpus rasos

3emns

B NPOLWIOM
3 Mnpa Hasag

cerogHs

B Oyayuiem
yepe3 3 mnpa ner






TMO/JPL/NASA Gk | '

James W. Young - 1966
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KaMmeHHble
METeoOpPUTHI

Xene3Hbin
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Mepkypuii

Messenger (NASA)
Oct 2008




MepKypun

R O S R St Y KoHTpacT useTa
Messenger e S AN A o e 3HaYUTEIbHO

NASA, 2011 WS s ycunen










BeHepa




BEHEPAR-9 22,’10.19?5
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Don P. Mitchell







Feb 1995 HST






Mars

Methane release:
Northern summer

NASA 2009

Large ground-based telescopes

Methane Concentration
. 20209090 W=
0 5 10 15 20 25 30

parts per billion



30HAa XU3HU
T<0°C

4,5 mnpa net Hasaa

CeroaHs Bo3moxHa U XKU3HbL?







KOnutep (2005 r.)

63 cnyTHUKa




Tarureesvl cnymuuku JOnumepa

Ho Espona T anumeo







Eepona










FaHumen

Galileo (NASA),
2003




CaTypH






CartypH (2007 r.)
60 cnyTHUKOB




M'MnepuoH
cnyTHUK CatypHa

370 x 226 K™
0,57 ricm3



SHuenaa
cnyTHUK CaTypHa

T
N \ — N A\ b Y . { L - A
, Ve NN # 4 NS
— \\,\; ‘\ v ~ - —






XonopgHele
(POHTAHbI
SHuenaana







N

Tennoeas Kapta nokassisaet pocT
Temnepatypsl go 180 K spgonsb
NOJIOCOK, YTO HaAMHOro 6onble,
Yyem 661110 661 TONBKO NpU
cofiHeYHOM Harpese.

Ctpyw BblbpacbIBatoTCA U3
CameIX ropsaymx obnacre
(no paHHeIM «Cassini», NASA, 2008)




Opbuta 3Huenaaa
(konbuo F CatypHa)

POHTAHLI JHUenaaa

\ UCKYCCTBEHHbIMMU LBETAMM
nepeaaHa rpaaauma apKkocTu
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o INIAHETA

ABuKeHue nnaHeTbl
HCKpUBINAET
TPAeKTOpHUIo 3Be3Abl

Yrnogoe
aApwxkeHue ConHua

3BE3JIA

ILTAHETA

IlenTp mace

pon W R S W e R e e e R W W e ww e . wm me e e e ww mm e W W R W R ww wm w ww wE R e e e e e

9.001"

Ana Habnwaarens
Ha paccTOAHUU
33 CBETOBbLIX roga
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3eesaHan
cemecmonorms
u
NPpOXOXAeHUA
3K30NNaHeT

Tpanums . Jiaal e | - COROT
(paxera “Coro3") ' ; ' . 2007




delta L / L

—0.0035
OO0 g

0.005F
0.010 F

0.015F
0.020E
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time (hrs + JD 2451751.0)
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* Kepler (NASA, 2009)

.

none 10° x 10°
100 TbIC. 3Be3




"N3C-maTpuua obcepsaTopui “Kennep” (NASA)



"

«Kennep» cMOTPUT
Ha HeGonbLLOoK
y4yacToK HebGa Hag
nnocKoctbio Mney-
Horo lyTu (Ha kapTe

- 0603Ha4yeH 3ene-
HbiM). [Mone 3perHus
TenecKkona nogene-
HO Ha 42 npaAMoy-
ronbHuKa. Cexktopa
BblOpaHbl Tak, YTo-
6bl ApKKUe 3Be3/bl
OKasanucb Mexay
HUMM.

Star Magnitudes

D; A0 2 3N Sde 56

@ Open Cluster

* Globular Cluster
* Nebula

@ Planetary Nebula

20h 40m

20h 20m

20h 00m

19h 40m

19h 20m



http://exoplanet.eu

The Extrasolar Planets Encyclopaedia

Interactive Extra-solar Planets Catalog

1 mapta 2012 r.
All Candidates detected 760 planets

1 mapta 2013 .
All Candidates detected 360 planets

— Candidates detected by radial velocity or astrometry 272 planetary systems
update : 23 March 2009 318 planets

33 multiple planet systems

» Transiting planets 58 planetary systems
update : 17 March 2009 58 planets

0 multiple planet systems




Kepler-20e Venus Earth Kepler-20f




30HAa XU3HU

4,5 mnpa net Hasaa

CeroaHs




Kepler-22 System

Habitable Zone

SolarSystem |
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Kepler-22b

Planets and orbits to scale



Fomalhaut b







Vector vortex coronagraph on the Hale telescope (2010)

.‘ Planet ¢

Planet b

HR 8799



03 Ozone, produced EMOMGPKCpr
O3oH O,  byplants, algae

NpU3HakK
Kucnopopaa, __ H30 Liquid water
BblAENAeMoro = -
pacTeHusaMn n : B H
BOAOPOCNSIMU R oaa H,O
__» DnaronpusTHble
ycnosus
WK-cnektp 3emnu,
KOTOpbI MOr Obl
NONYyYnTb KOCMUY.
nHTEpdepomMeTp
«JapBuH»
Xx1,5m
Sl o) ' MeTtan CH,
C pacCTosAHUA 16 3
30 cB. ner S BblAENAT
Methane produced XUBble

by living organisms opraHn3mbl



AcmpoHomu4ecKoe “3akpbimue”?

Gliese 581 g - ananor 3emun?

J

GJ581g
GJ 581
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- Habitable zone

Il Possible extension of the habitable
zone due to various uncertainties.
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Sun

HD 85512

Gliese 581

Mass of star (in solar masses)
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Radio signal sent from Earth

A Message From Earth (AMFE) is a high-powered
digital radio signal that was sent on 9 October 2008
towards Gliese 581.

The message was sent

using the RT-70
radar telescope

of Ukraine's National
Space Agency.

The signal will reach
Gliese 581 in early 2029.
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[.a Palma

‘anarias

Gran Telescopio C



European
Extremely Large Telescope

E-ELT 42 m
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