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BHECOJIHEYHas nrnaHeTa —
niaHeTa, HaxoasiLasics BHe
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OK30nnaHeTbl

OK30MNnaHeTbl — 3TO MfaHEeTbI, PaCrnonoXeHHbIE

. HaunHas ¢ nepsoro
OTKPbITUSA 3K30MaHeThl B 1992 roQy, aCTPOHOMb
oOHapyXxunm yxe donee 1000 Taknx nNraHeT B NS1aHETHbIX
cuctemax BOKpyr ranaktukm Mnednbin INyTe.
iccneooBaTenu cHMTaKoT, YTO OHU HANAYT eLle
MHOXEeCTBO 3K3onsaHeT. [1o oueHkam nccrnegoBsaTtenen B
ranaktuke MnedHbin ['yTb HaxoguTca bonee
100000000000 (100 mn4.)3Be3n, BOprr KOTOprX OOIMKHbI
‘6bITb 9K30MNnaHeTbl.




OK30nnaHeTbl

Y y4eHbIX UMEETCA cpa3sy HECKOSIbKO CriocoboB U
METOO0B Knaccudukaumm noTeHUmnanbHOU obuTaemMocTu
aKk3onnaHeT. KntoveBbiM pakTopoM 3TOro onpeaerieHns
ABNsieTcsa bonbLlas NOsyoChb 3K30MIaHeThl (CpeaHsis
ANCTaHUMA OT NNaHeTbl 40 CBOeW 3Be3Abl), HaxoasiLencs
BHYTpW 0OMTaemMou 30HbI 3Be3abl. Obntaemasa 30Ha, B
CBOI0 o4epeb, ABNAeTcd NPOoCTPaHCTBOM Mexay
3B€340U1 U NNaHETOU, B'KOTOPbIX TAKNE NI1aHEThI, Kak
‘3e|v|n;r MoryT cogepxartb ‘BoAy B Xnakom doopme. Ha
CBO€EW MOBEPXHOCTU..BE3 3TON BO3MOXHOCTY Hanun4ne
T KM3HK, O KOTOPOM Mbl no |<pa|/|He|/| Mepe 3HaeM Ha
3e|\/|ne HeBO3MO>KHO -
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Tay Kuta e

HenoarBepxaeHHaa aKk3onnaHeTa y conHeuenonooH
ou 3Be3abl Tay Kuta, HaxoasiLeucsi Ha paccTosHUU
B 12 cBeTOBbIX f1eT(1 cCBETOBOU rof (Unu 12 3eMHbIX
KaneHgapHbIX Mecsues) paBeH 9460000 MUMNIIMOHOB
kKnnometpoB) oT CONMHEeYHOU CUCTEMBbI
B co3Be3amn Kuta. Ha MOMeHT OTKpbITUA B AeKabpe
2012 roga aBnfAnacb YeTBEPTON NO yAaréHHOCTU OT
3Be3abl. B aekabpe 2012 roaa rpynmna aCTPOHOMOB
u3 bputanuu, Yunun, CLLUA n ABctpanum odobaBuna
06 OOHapyxeHuUn 5 3K3onnaHeT y 3Be3abl Tay Kuta.
Mcnonb3oBaHHbLIN COCOO OOHapYyXXeHUs He
no3BosnsieT onpeaenuTb 60NbLLWHCTBO CBOUCTB
NnfaHeTbl, 3a UCKITIOYeHneM ee opounTbl n maccbl. OHa

~ . BpawaeTtca Ha paccTtoaHuu ~ 0,55 a. :
. e.(acTpoHOMUYecKkaqa-eanHULIa CYHATAETCA paBHOU
<149 597 870 700 nie: ') OT 3Be3A4bl C nepnoaom
‘ obpaLueHus NpMMepHO 168 AHEU U . e
- - UMeeT MUHMMalbHyEO-Macey.24 3 Mmacchl 3emnu,.Ee
- - paguyee17T-70 pasa OorbLUe paguyCarSendly. YTo
- [es8BonseT KnaccuduumnpeBath €€ Kak Cyrnep3emMalo.
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Tay Kuta e

« OpbuTta Tay Kuta E pacnonoxxeHa B6nn3u
BHYTPEHHEN rpaHnLbl 0bnuTaemMon 30HbI 3Be3bI,
NO3TOMY MMEETCH BEPOATHOCTb, YTO Ha ee
NOBEPXHOCTU MOXET CoAepKaTbCH Xuakad soaa.
CpenHsasa Temnepartypa Ha NOBEPXHOCTU MNIIaHEThI
6nunska k 70 rpagycam Llenbcus. [Ina cpaBHeHUS:
cpeaHaa Temrnepatypa 3eMsn COCTaBAET OKOSIO
15 rpagycoB Llenbcus. SkcTpemMaribHO XXapKun
knumat Tay Kuta E genaet nnaHety
MasionpuUrogHom Asis XXM3HW Yeroseka, ogHako
MOXeET FIO,EI,XOD,I/ITI: ang cogepXXaHud XKU3HU Ha

. paHHeu cTagun ee-pa3sBuTua. Bce otmedeHHbIe
yyeHbIMu dbakTopbl-AenatoT Tay Kuta E
I'IO,EI,XO,EI,FILLI,I/IM KaH,EI,VI,EI,aTOM A7 Hanuuns )KI/I3HI/I B




Kepler-438 b

JK3onsaHeTa y 3Be3abl Kepler-438 B
co3Be3auun Jlnpa, oTKpbiTasg opouTanbHbIM
Teneckonom «Kennep». E€ oTKpbITHE ObLINO
nyonu4yHo oobusaBneHo HACA 6 saHBaps 2015

roga. Haxogutcsa Ha paccTossHUM
470 cBeTOoBbIX et oT ConHua. Kepler-438 b no
pa3mepam b6ornblue 3eMnu Ha 12 %. JTa
3K3oMnsiaHeTa UHTepecHa He TONIbKO TeMm, 4YTO
OY€Hb MoXoXa No CBOMM napameTpam
Ha 3eMl1I-6 HO N TEeM, YTO Haxo,qmcn .
B o6nacm CBoeM 3Be3.q|-|ou CVICTeMbI rp,e 7




Kepler-438 b

» Jk3onnaHeTa Kennep 438b obnagaet maccomn B
0,6-4,0 pa3 nNpeBbILLaloLLYy0 Maccy Hallen ninaHeThbl.
Y4eHble npeanonaratoT, YTO 3Ta IK30MNsaHeTa,
BEpoOATHeE BCEro, Ckanucrtagd n HaxoauTcsa BHYTpU
obuTaemMomn 30HbI 3BE3bl, YTO NMOTEHLUMANbHO
O3Ha4YaeT BO3MOXHOCTb HalM4ns Ha HEN XKUOKOW
BOAbl.

* Pagounyc Kennep 438b npumepHo 1,1 pasa bonbLie
pagnyca 3emnun. / xota Bce ocTanbHble (akTopb!
_ TOBOPAIT B NOMb3Y €€ MoTeHunansHon = -
©6/TaeMOCTH, XKN3Hb HE ITOW NnaHeTe 6yneT
BECbMaA pr,EI,HOI/I }J,J'IFI qenoseka Tak |<a|< cpeuH;m




Kepler-438 b







I nn3e 667 Ce

J3K3onfaHeTa B cepeanHe ooOMTaeMoOM 30HbI Y
3Be3abl [Mu3e 667 C B TPOMHOU cucteme [nuse 667.
[NhaHeTa yaaneHa ot 3emMnu Ha ~ 22,7 CBeTOBbIX
net. Ee opobuTtanbHbIN Nepnoa cocrtaBnseT 62,3
3eMHbIX CyTOK. CpeaHaa macca nnaHeTbl — 3,12
Macc 3eMnu. JK3onnaHeTa NPUHAANEXUT K
Knaccy cynepsemens. [lnaHeTa nony4yaeT okosno
OOHOW TPEeTU TOU IHEepPrum, YTo nony4vyaet 3emMnsa ot
ConHua un, B criyyae ecriv Ha 3K30rnaHeTe
cyliecTByeT 4OCTaTOYHOE KONM4YeCcTBO
~ NAPHUKOBbLIX ra3oB, TO HA NylaHeTe BO3MOXHO
CyLIJ,eCTBOBaHVIe 3HA4YUTENbLHOro Konu4ecTBa

. S )KVI,D,KGVI BoAbl.

MnaHeTa 6b|nAa OTKprTa B 2013 ro,qy npw nomou.wl
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nn3e 667 Ce

* [ Nn3e 667C E aBnseTca HenoaTBEPXOEHHOW
aK3onnaHeTown. [og Ha HeN ANUTCA 62 3eMHbIX OHS,
a ee paguyc npumepHo B 1,0-1,8 pasa bonblLue
pagunyca 3emnu. [ mnse 667C E doakTtndecku
pacCLUUPSIET rpaHULbl MPUEMITEMOrO paauyca ans
noTeHumnanbHO obntTaemMomn NnaHeTbl.OTa
NnoTeHunanbHasi 3Kk3onnaHeTa HaxoguTCcH B
KOMMOPTHOWN 0BMTaeMon 30He, rae BO3MOXHO
Hann4ne BoAbl B XXnakou popme. [lpaBaa, ecTtb u
npobnema. lNnaHeta MMeeT CUHXPOHHYO OpOUTY CO
CBOEU 3Be310M, a 3TO 3Ha4m1T, YTO OfHa ee CTOpoHa

. MOCTOSIHHO NOBEPHYTA K.3BE34€ W1, KaK CAeacTBue,
OYeHb ropsiyasi, B TO BpEMS Kak Apyras CTopoHa
NOCTOSIHHO noaepHyTa oT SBe3ﬂbI 1, KaK Cﬂe,EI,CTBI/Ie
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Kepler-186 f

J3K30rmnJsiaHeTa B NJflaHEeTHOM
CUCTEeMe KpaCcHOoro
Kapnuka Kepler-186 B co3Be3auu
Jlebepsn Ha paccToAAHUN
492 cB. roga ot 3eMsnu. JTo nepBas
nfaHeTa c paanycom, OriM3Kum K
3eMHOMY, 06Hapy>|<e|-||-|as=| B obutaemon
. 30He Apyrou 3Be3abl. [Ans |
o6HapyXeHusi curHana nnaHeTbl
I'IOHa.D.06I/I.I16ﬂ aHanws p,aHHblx 3a TpM o







Kepler-186 f

 [0n Ha ak3onnaHeTe Kennep 186f paBeH 130
3eMHbIM aHAM. OHa HaxoOuTCcA B 0OMTaeMomn 30He
3BE3/ibl 1 N0 Pa3Mepam 04eHb NoXoxa Ha 3eMrito.
Macca Kennep 186f ToctaensieT 3*10 kr, ee
paguyc Bcero B 1,1 pasa bonblue pagnyca 3eMnu.

* [1naHeTa HaxoauTCcs Ha BHELLHEW rpaHuLe
obuTaemMon 30HbI 3BE3bI, briarogapsa Yyemy
CpeaHAa TeMriepaTtypa Ha ee NoBEPXHOCTU paBHa 0
rpagycam Llenbcus. Sk3onnaHeTa Haxogmnach Obl
. thakTnyeckmn Ha Kpato BO3MOXHOCTEW AN
4erI0BEeYECKOro 3acernenmsi, ecrnm Bbl HE OAHO HO.
Ee nroTHas aTlvloccbepa couepmm oqub MHOFO




Kennep 62f

 3Be3fa Kennep 62 pacnonoxeHa B co3Be3anu
INMnpbl npyMepHOo B 1200 CBETOBbLIX rofax oT
3emnun. O1a 3Be3ga MMeeT Maccy 1 pagunyc,

KOoTopble npumMmepHo B 0,69 pasa un 0,63 pasa
bornblue, yem y Hawero ConHua.




Kennep 62f

« JK3onnaHeTa Kennep 62f, roq Ha KOTOpPoOW ANNTbLCS
OKOJ10 268 AHen, bbina obHapyxeHa B 2013 roay. Ee
mMacca cpaBHMma ¢ maccomn KOnutepa. OHa Bcero B
0,11 pasa 6ornblLle Maccbl HaLLero ra3oBoro rmraHTa
" B 318 pas bonblue maccol 3emnu. Paanyc Kennep
62f npumepHo B 1,4 pasa bonbLue paanyca 3eMrn.
[TnaHeTa pacrnonoXxeHa B 0bnutaemMmom 30He 3Be3bl,
YTO AenaeT BO3MOXHbIM Hann4ine Ha ee
NOBEPXHOCTU BOAbI B XXNOKON (OOPME.

» CpeoHsaa Temnepartypa 3faechb coctaBnseTt -30
rpapycos Lienbcus, YTo Aenaert 3ToT MUP O4eHb
" XONoAHbIM ANsA YerioBeka. TemM He MéHee Bce
cobpaHHble 00 aTon nnaHeTe PaKThbl FOBOpFIT B
non b3y Kenne . ._‘“ IBRE l! i xon;uuero -




Kennep 62f




KantenH B

* KpacHbIn Kapnuk KantenH Haxogmutca B 13
CBETOBbIX rogax oT 3eMJim B co3Be3unm
>Knusonucua. 9ta 3se3ga obnagaet maccom
npumepHo B 0,28 pasa borsbLUe 1 pagnycom B
0,29 pa3sa bonblie, yem y ConHua. Bospact
3Be3abl KanTenH oLleHMBaeTCs B 8 MUNNnMapaoB
ner.

» 3Be3/1a OblNna Ha3BaHa B YeCTb OOHAPYXXMBLLETO
ee elle B 19-M BEKE ronnaHacKoro actTpoHomMa
~ Akobyca KopHenwuyca KantenHa. 9Ta 3sesga
,gBmKeTCﬂ OTHOCUTENbLHO COonHUaCc oYeHb
BbICOKOW I'IpOCTpaHCTBeHHOI/I CKOpOCTbPO I'Ipvl i




KanTtenH B

* KanTenH B gBnsgeTcd noka Heaoka3zaHHOW
ak3onnaHeToun. [og Ha Hen AnnTcsa 48 3eMHbIX
cyTokK. Ee paguyc npumepHo B 2,5 pasa bonblLue
pagnyca 3emnun. Ee macca B naATb pas bonblue
Maccbl 3eMnun. Ha nnaHete MoXeT
cogepxaTbCsl XKngkaa soga. [laxxe HenosnHas
MHJOPpMaLNA O NMaHETE N ee 3BEe3AE AenatoT
KanTerH B noTeHumnanbHbIM KaHanaaToMm ans
_6ynyu_u/1x KOJ'IOHI/I3aLI,I/II/I
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Bonbd 1061c

* 3Be3na Bonbd 1061 ABnsAeTCcA KpacHbIM
KapSIMKOM M pacrosioykeHa B 14 CBETOBbIX rogax
OT Hac B co3Be3ann 3meeHocua. OHa 3aHuMaeT
35 MEeCTO cpean cambiX 6rIM3KMX K 3emrie 38e3q.
Ee macca npumepHo B 0,25 pa3sa bonblLue
Maccbl ConHua. ToT pakT, YTO BCSI CUCTEMA
obopaymBaeTcst BOKPYr KpacHOro Kaprvika,
aenaet paanyc oomtaemMom 30Hbl ATON 3Be3/bl
‘MEHbLLe, No CpaBHeHmo G 6onee s'-lp|<|/||v||/|

- 3B€3MAMY. o




Bonbd 1061c

» DK3onnaHeTta Bonbd 1061c, BNosiHE BEPOATHO,
MOXET ObITb CKariMcTom 1 pacrnonoXeHa B 30HE,
roe Temneparypa noBepxXHOCTM NpurogHa ans
nogaepxaHusi BoAbl B XXUAKOW oopMe.

[ paBUTaALMA NNAHETLI NPUMEPHO B 1,8 pasa
oonbLe 3emHoW. Macca ak3onnaHeTbl 24*10
Kr, a paguyc B 1,6 bonbLue pagnyca 3eMnmu.
[TnaHeTa obnagaetT CUHXPOHHbLIM BpaLLEeHUEM
CO CBOew 3Be3aou. [ipyrumu crioBamu, 0fHa ce
- CTOpOHa Bceraa. noBepHyTa K 38e3ae, B TO
BpeMFI Kak ﬂpyraf-l MOCTOAHHO OT Hee '




Bonbd 1061c

» Takas pasHuLUa aKCTpemMarbHbIX TeMnepaTyp
BpA4 N AenaeT nnaHeTy noteHunanbHbIM
KaHgmaaTom ans KkonoHmnsaumn. OgHaKo XU3Hb
MOXET NoAAepKXnBaTb Ha rpaHuLe ABYyX
TeMneparypHbIX 30H. [MpaBaa, cpeny ooutTaHus
30ecb BpA4 N MOXHO OyaeT Ha3BaTth
KOMOOPTHOMN.




Bonbd 1061c




Inn3e 667CF

* B cucteme 3Be3nbl [ Nn3e 667C, nomumo [ nnse
667C E, HaxoauTcs eLle oamH OObEKT,
OXXuaarLny NnoaTBepKaeHuns
NPUHAONIEXHOCTM K 9K30nnaHeTam. Peub nagert o
[n3e 667C F. OHa bbifia obHapy»keHa B 2013
roay n HaxoauTcA B 24 CBETOBbIX rogax oT
3emnu. 'oa Ha [Mn3e 667C F anutcsa 39 3eMHbIX
aHen. Macca nnaHeTbl NpUMepPHO B 2,7 pasa
BHornbLue macchl 3emnn. Paguyc nnaHeTsl paseH

9558 kM. Bce n3BecTHble hakThbl O-MnaHeTe
n,enarOT ee I'IO,EI,XO,EI,FILLI,I/IM KaH,EI,I/ILI,aTOM Ha'




Inn3e 667CF




Kennep 442b

* [lpucyTtcTBme ak3onnaHeTbl Kennep 442b bbina
oOHapy»XeHo B 2015 roay. TeHb NfiaHeTblI CHM3UNa
SIPKOCTb ee 3Be3[bl, OpaHXXeBOro Kaprunka, korga 3a
TOW Creaunun acTpPoHOMbI. YUYEHbIE BbISICHUIN, YTO
roa Ha Kennep 442b npnonmnantenbHo anutca 112
3eMHbIX CYTOK. Pagunyc ak3onnaHeTbl B 1,34 pasa
bornbLie paanyca 3emnun. BeposiTHee Bcero,
Kennep 442b OTHOCUTCS K CKanmcTomy TUMy nNinaHeT
N HaXoaUTCA B 30HE CUCTEMBbI, rae Ha
NOBEPXHOCTAX NSIaHET BO3MOXXHO-HanmM4ne u
‘nogaep>xaHue BoAbl BX1AKon popme. Cpeau BCEX

- HanaeHHbIX k geBpanto_ 2016 roga ak3onniaHeT
Kenriep 442b paccmatpusaeTcst y4eHbIMU Kak 7
Ha|/|6onee noxomaﬂ Ha 3e|vu'|+o Macca I'IJ'IaHeTbI B




Kennep 442b




I'nn3e 667C C

» JKk3onnaHeTa [nMm3e 667C C Toxke obpallaeTcsd
BOKPYT KpacHoro kapnuka [nnse 667C. Ee
opbuTtanbHbIN NepuUoa COCTaBMAET OKOSIO 28
3eMHbIX cyTOK. Macca nnaHeTbl npumMmepHo B 0,01
pa3 bornblue macchl KOonutepa. Ee paaunyc
cocTtaBndet 0,15 pagmnyca 3emMnu. Y4eHbIM rnoka He
yOarnochb BbIACHUTb, Kakad UMEHHO 3TO NiaHeTa —
ra3oobpasHas unm ckanmcTas.

« OgHako ['nn3e 667C C pacnono)xeHa B 0butaemoun
30He, e Ha nraHeTax MOXeT NoAdePKNBATLCA
'‘BOAA B XXNUAOKOWU cboplvle [loaTomy, BeposiTHee
" BCEro, 3T0 MMEHHO CKalWmcTas nrnaHeTa, a -
CnenosaTeano npu COBOKyI'IHOCTI/I BCEX .

S— *,.. Kbl CMO)KeT .




Inn3e 667C C




TabnnyHole AaHHble

Cpennun 6371,0 km
paanyc
3emiu




