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NGC 3370 HST,



“Spitzer” model 2006
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Star-Forming “Bubble” RCW 79
Spitzer Space Telescope * IRAC

NASA / JPL-Caltech /
E. Churchwell (University of Wiscansin-Madison)
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Visible, IR, and UV radistion
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" Bright spots and short-lived
magnetic regions
X-rays and prays
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3emnsa BeHepa  Mapc Mepkypuin NnyToH
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CnoH: 3 meTpa, 5 TOHH
Booomepka: 1 cm, 50 mr

Pasmep 1:300
Macca 1: 100 mnH

IlyHa - ConHue

OTcyTcTBME eanHOro macwrtaba
3aTpyaHseT agekBaTHoe
BOCnpusiTue




KOnutep 0,41 cyT

CaTtypH 0,44 cyT

1,0 -243 1,03 59 cyTt
YpaH HenTtyH 3emMns BeHepa Mapc  Mepkypun
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CarypH - yHUKa/IbHas “OK0JIbIOBaHHAs  IIaHeTa?



KOnutep
“‘fanuneo” (NASA)




YpaH R ~
“Kek”, UK |







Saturn

Phoebe

lapetus

Saturn’s Largest Ring



JlyHa

3emns

APKOCTb NOBEPXHOCTU NMaHeThbl
3aBUCUT OT HaANU4YMUA N CBOUCTB
aTmocgepbl



ApKOCTb NOBEPXHOCTU
besaTtmocdepHoro Tena
3aBUCUT OT ee cocTaea

N CTPYKTYpbI




Anbbeno: nons CoNMHEYHOro CBeTa, OoTpaXeHHaAd NoBepxXHOCTDb

02 03 04 05 06 07 0.8 0.9

| | | | | | | r =

Boaa J1én CHer

Jlec [TyCcTbIHA Obnaka

Ckanbl

Martwiga Jlyna Becta demsis1 BeHepa TpuroHn JH1enan
(acTepoun) (acrepoun)




A =0.99

A=0.11 A =0.05



Mepkypun DHIenaj
p=16r/c™m3

e

YKene3o v KaMeHb JIén ¥ KaMeHb



PaccTosiHue Anbbeno CpeaHsis Temnepartypa
ot ConHua (no Boway) NMOBEPXHOCTU

-75 °C y nontocos

0,39 a.e. 0,07 +67 °C Ha aksaTOpe

+462 °C

Ha BCeu
MOBEPXHOCTU

0,72 a.e. 0,90
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BrnusHue napHukosoro acpdekta, AT (K)

JlyHa u 0
Mepkypun

Mapc 3

3emrnis 39

BeHepa 504




[lnaHeTsI-KapaIuKu
2015 L.

Xaymea Makemake

[lnyron  JlyHa
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New Horizons, NASA, 2015






Ammocgepa lMaymoHa

N, CO CH,

A3or MoHookcna MeTtaH
yrnepoga

P = (0,65 - 2,4) Pa
~ 10 atTm

AasneHue (T. e. macca)
atmocdepbl CylecTBeHHO
MEHSIeTCA B TeYeHUue roaa

u3-3a 6onblioro
aKcLeHTpucuTeTa opbuThl

B obnactu nepurennsa nponcxoaut
MHTEHCUBHaA cybanmaymnsa Teepaoro
a30Ta, NOKPbIBAIOLWEro NOBEPXHOCTb

B atMmocdhepe npucyTCTBYIOT TONMHBI (Fpey. TONOC - MYTHbIW),

nonaumepHbie coegunenna C,H,N, maccoit 408000 a. e. m.,
npuAalroLLMe pacceasHHOMY CBETY OpaHXeBbli OTTeHOK (TuTaH),

a npoxoasemy - ronyboun. ®oro: New Horizons, NASA ,2015



[toHbl Ha [nyToHe? [Npu3Hak guHaMuku atmocepsbl.

New Horizons, NASA, 2015



NepsiHble ropbl Ha MnyToHe gocTuratoT B BbICOTY 3,5 KM. New Horizons, NASA, 2015



New Horizons, NASA, 2015



BepositHas cTpykTypa lnyToHa

1. 3amMép3wmnm a3or
2. BoaHbIin nén
3. Cunukartbsl u BOAHbLIA NéA



CkosnbKO n1aHeT-Kap/aukoB B CoiHeYHOU cucreme?

" D>400 km (ném)
D > 900 km (KameHb)

Mike Brown

10 objects which are nearly certainly dwarf planets,

26 objects which are highly likely to be dwarf planets,

49 objects which are likely to be dwarf planets,

86 objects which are probably dwarf planets, and

371 objects which are possibly dwarf planets. (Feb 23 2015)



Mike Brown and Konstantin Batygin
CalTech, 2016, Jan 20

EVIDENCE FOR A DISTANT GIANT PLANET
IN THE SOLAR SYSTEM

Astronomical Journal
Volume 151, Number 2 _ . scaled Runge-Lenz vectors
" o250 AU (Laplace-Runge-Lenz vectors)




The existence of an unseen 'Planet Nine' could explain the strange orbits of several
objects (whose orbits are shown in white) in the Kuiper belt beyond Neptune.

2010 GB

174

Sedna

100 astronomical units



TutaH



nJ'IaHeTbI-CI'IYTHMKI/I

rAHUMEL,

TE®UA AVUOHA TPUTOH TUTAH

SHUENAL PES



DBOIIOLHS IOBEPXHOCTHU IJIAHET

4,5 mapo nem
HenpepwvleHOLl 60MOapouposKu




M'MnepuoH
cnyTHuK CatypHa

370 x 226 Km

0,57 ricm3
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Dactyl
[(243) Ida 1]

1.6x1.2km
Galileo, 1993

2431da - 588 x 254 x 186 km
Gadleo, 1993

» B

9969 Braille 5535 Annefrank 2867 Steins

2I%x1xTkm 66x50x34km 359x40km
Jeep Space 1,199% Stardust, 2002 Rosetta, 2008 /"

.

25143 itokawa e 2 . &
433 Eros-33x 13km 05x03x02km x v
NEAR 2000 Hayabusa, 2005 o - -
¢

1P/Halley - 16 x 8 x 8 km
Vega 2, 1986

o~ 5’»‘ Q

-

2) Lutetia- 132 x 101 x 76 km
Rosetta. 2010 19P/Borrelly 9P/Tempel 1 81P/WVild 2

253 Mathilde - 66 x 48 x 44 km 951 Gaspra- 182 x 10.5 x 8.9 km Ex4km 76x49km 55x40x33kn
NEAR 1997 Galilea, 1991 Deep Space 1, 2000 Deep impace, 2005 Stardust, 2004



4 Vesta

21 Lutetia

253 Mathilde

‘ 243 Ida

243 Ida 1 Dactyl

S 433 Eros
~ 951 Gaspra
. 2867 Steins
O 25143 Itokawa

578 x 560 x 458 km



Mars

Mercury

Earth’s Moon
















Llepepa

Dawn (NASA) 19 Feb 2015






NASA «Dawn»

19-23 pex 2015 |
Kparep Kupalo &
C BbICOTBI 385 kM |0




Dawn (NASA) 2015

['opa BrICOTO# 6 KM

Llepepa



Llepepa. llegsiHas ropa Ahuna. CpeaHsist BbicoTa OK. 4 kM. BepTukanbHbin macwtab = 2x




Mepkypuii

Messenger (NASA)
Oct 2008




MepKypui

D NSO R KoHTpacT ugeTta
Messenger By o S e A e G 3Ha4YUTENbHO

NASA, 2011 RN * e O yCUNeH
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Don P. Mitchell
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Feb 1995 HST









Mars

Methane release:
Northern summer

NASA 2009

Large ground-based telescopes

Methane Concentration
0 5 10 15 20 25 30

parts per billion



He1pa
ANAMETPOM
150 meTtpos
Ha cesepHOM

CKI1OHe
BYKJIQHQ
Arsia Mons

BepTtukansHas
CTeHKa

ocBeleHa
Ha rny6uHy
78 meTpos,
HO AHa
He BUAHO

Mars Recon.Orb.
NASA, 2007




KOnutep (2015 )
67 CyTHUKOB




CartypH (2015 1)
62+ cnyTHUKa




EBpona






SHuenan
cnyTHUK CatypHa







XonopgHsle
(POHTAHBIL
SHuenaaa




Opbuta 3Huenapna
(konbuo E CatypHa)

POHTAHBLI SHUenaaa

\ UCKYCCTBEHHBIMU LIBETAMMU
nepeaaHa rpaaaums apKkocTu






YcuneHHbIn
LIBETOBOM
KOHTpacT







- Hawu 3anacHas 4

- HYmHa NNdHEeTa




