NOUCK XU3HU BO
BCEJIEHHOM:
NOCTUXKEHUA U
NPOrHO3bI

XpHUcTnd AHHa
Pek-a-3




® MN3yyeHnem BceneHHoM, e€ npomcxoxaeHus m
3BOJIIOLUMM 3aHMMAIOTCHA aCTPOHOMbI U (PU3UKM.
NccnegoBaHMEM XKUBbIX CYLLLECTB M pa3symMa 3aHATHI
61001 1 NCUXONOTU. A NPOUCXOXKAEHUE KM3HU
BOJIHYET BCEX: aCTPOHOMOB, (PU3MKOB, OBMOJI0IOB,
XUMUKOB. K corKasieHMI0, HaM 3HaKOMa TOJIbKO oHa
(opmMa KU3HM — BeNKoBas U TOJIbKO OJHO MECTO BO
BceneHHoM, rae 3ta Ku3Hb CYLLECTBYET, — MNJIAHETA
3eMn4. A yHUKa/IbHble AB/IEHUA, KaK U3BECTHO, C
TPYAOM NMoAJATCA HAYYHOMY MCCNeaoBaHMio. BoT
ec/in 6bl YAan0Cb OOHAPYKUTb ApyrMe HacesiEHHblEe
nJaaHeTbl, TOrAa 3araZika *XMU3Hu 6bl1a Obl peleHa
ropasfo obicTpee. A ecam 6bl Ha 3TUX NaHeTax
HalW/IMCb Obl pa3yMHble cyulecTBa... Zlyx 3axBaTbiBaeT
CTOMT TOJIbKO NpeACcTaBUTb cebe NepBbiv AUANOT C
6paTbAMM MO pasymy.




0O/’ KHa 803HUKamp rnoscrody, a0e ckriadblearomcs
briacornpusmHbie ycriogus 051 ee 3apOXX0eHUS U pa3gumus.
Y xomsi y Hac rnoka Hem doka3amesibcmae cyu,ecmeogaHus
XKU3HU Ha Opyaux 11 filaHemax (HuU rnpocmeuweu, HU
pasymMHou), Mbl, orupasicb Ha Hay4Hble OaHHbIe,
MorbImaeMcsi 8ce e orpedernums Koru4ecmeo
obumaembix mupos 8 anakmuke u daxe 80 scel
Habrroaemou BcerneHHoU.



[ pynna ydeHbIX U3 yCTAaHOBUJIA, YTO OJHA 3BE3/1a
pazMepoM ¢ COJIHIIE U3 YETHIPEX MOKET UMETh Ha OpOUTE
IJIAaHETY, CXO0XKYI0 ¢ 3emJel, coo0IaeT . Takux
[JIaHET TOopa3a0 OO0JIbIIE, YeM HEOCCHBIX TEJI Pa3MEPOM C
FOnurep.




HcciemoBaHue OCHOBBIBAJIOCH HA HAOIIOICHUU
3a OJIM>KAWIIIAMM 3BE3JaMU C IOMOIIBIO IBYX
TeneckonoB Keck, pacnonoxeHHbBIX B
OJJTHOMMEHHOM 00CepBaTOpuH |

) Ha I'aBaiisgx. BeIICHHIIOCH, UTO

MOKHO OOHAPYKUTh IIJIAHETHI, BPAILIAFOIIACCS
BOKDPYT 22 3Be31. McciaenoBarenn Takxke
nmokazaiu, uto 1,6% 3Be311 UMEIOT B CBOUX
CHCTEMaX IJIAHETHI pasMepoM ¢ fOnurep, a
16% - nnaneTsl, koTophie B 3-10 pa3 0oJbliie
3eMIIN.
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Mo cnoBam XoBapaa, opouTtanbHE




CTOSIIIME B pacnops
pPECYPChI, OTPAHUYEHHI.
B TOM, IJI€ KOHKPETHO MCKATb:

Tépuban (Margaret Turnbull) u3 ¥

BammHrrone ony0JMKoBaja Karajaor

3BE3IHBIX CUCTEM', B KOTOPHIK BOIILIMN |

CBETUJI. Tenepb OHa pemuia paauKaabHO Cy3t
KaHJIUAaTOB U 0ToOpana HauboJiee 01aronpusTHb
BO3HMKHOBEHHUS KM3HU COJIHIIA.




Bce 3T0 OTHOCHUTENBHO HEJAIIEKUE OT HAC 3B€3/1bl. OTOOD
IIPOBOAWJIICS IO HECKOJIBKUM KPUTEPHSAM, HO, B OOIIEM-TO, 32
"oOpazen" ObLI0 B3sATO Hamie CojHie. B ropsdyro marepky
BOIIJIA 3BE3/IbI, BO3PACT KOTOPBIX COCTABIISIET KAK MUHUMYM 3
MUJIJIMAPAA JIET. DTOT0 BPEMEHHU JOJKHO XBATUTh IS
(OpMHUPOBAHUS CUCTEMBI IIAHET, a TAKXKE JJISI 3aPOXKIACHUS U
Pa3BUTHS KU3HU XOTS ObI HA OJTHOM M3 HUX. BTOpBIM
KPUTEPUEM CTAJIO COJEPHKAHUE MEeTaJIA. ECiin MeTaiuia Malio,
TO B OKPECTHOCTSIX 3BE3/Ibl HET JOCTATOYHO KOJUYECTBA
TSHKEJIBIX DJIEMEHTOB 11 (DOPMUPOBAHUS IIIAHETHI 36€MHOTO
tuna. KpomMe Toro, u3 ynciia KaHAu1aToB ObUIA UCKIIFOYCHBI
KPAaCHBIC TUTAHTHI U OCJIbIX KapIHKH.



Kcneﬁi MO/IaraloT, UTO C CHAOO I EIET
[ETEIIEHBIO BEPOATHOCTY XU3Hb MOIJIA OBl
apozmecZﬂ Ha M/TaHeTe, HaloMKHaoel 3eMTio. @

| 1 5Ta, Tak cKa3aTh, BTOpasi 3eMJIs JO/DKHa :

pamaTbcsl 10 COOTBETCTBYIOIIE opOrTEe BOKPYT
§Be3/1bl, HarmoMHuHaroumei Hame CoHie.
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OCHOBHBIX YCILOBULL OJI5l 03HUKHOBEHUS
CSICUSHLL — D10 HATUYUE 60061 6 HCUOKOM GUOC.
Ecnu nnianema omcmoum oanexo om c8oeco
ceemuia, mo KAumMam Ha Heli CAUUUKOM
XONOOHbIU, 800Q NPEBPAUACNCIL 8 J1e0 U HCU3HL . (i | Wy
mam nossumucs He modicem. Paccmompum - A &) | 1 i : \ A
Opy2oll 8apuanm. niaHema epaulaemcs ' BT e
CAUUKOM ONIUZKO OM MAMEPUHCKOU 38e30bl,
PpAcCKaleHHble JIy4U CONMHYA CULbHO HACPEBAIOm
ee NOBEPXHOCMb, 800a UCNAPAEMCS, U HCU3HD
ONAMb-MAaKU 803HUKHYMb He Modxcem. JOHAKo
BOKPY2 KAANCO020 CBEMULA CYUleCm8yent 30Hd,
0cobo onazonpusmuas 015 ooumanus. Ona
PACNOoJIONCEHA He CIUUUKOM OaneKo U He
CAUUKOM OIU3KO Om 36¢€30bl. 10/16KO 8 moMm
cayuae, eciu niaHema 3emMH0o20 muna
spauiaemcsi no opoume, pacnoniOHCeHHOU 8 '%)1‘
MAKoU 30He, MOJICHO HAOEeemc s, Ymo mam R 3
BO3HUKHEN JHCU3HD.




Eie onguH kputepun — BpemA. Ha 3emiie nponwuio 4
MUJLJIAAP/IA JIET, IPEXKIe YEM TaM IIOSABHUIACh pa3yMHast
»KU3Hb, KOTOPAas TENePh B3sj1ach 3a IOMCKU OpaTheB I10
pa3yMy BO BCEJIEHHOM.




Paszsumas yusuausauusn He m
nycmom mecme u 8 00HOHAC
U3 cnucka ece M0A00ble 36e3(
8blUEPKHYMb MAaK#ce me ceem
gcaedcmeue 2pasumaullon
HebeCHbIX e, He CMO021d C

U npu2o0Han 0458 oobumaHus

H3 manenbkux npomec
obpasyromea mMan
PACNO010CceHbl Henc
amotl bauzocmu yee
Haxoo0suuxcs 8 oou:
U, Kax caedem 30:







Teopemu4yecku OoKa3aHo cyulecmeosaHue
rnraHem, Macca Komophbix 8 rsimpb pas
rpesbiliaem Maccy Haweu 3emrsu, u
Komopble, memM He MeHee, MOXXHO CMEJSIO
Ha3eamhb ririaHemamu 3eMHo20 murnia. [lpu
MIOUCKEe maKuXx rnraHem Hy>KHO
KOHUEeHMpuUpoeammeCs Ha 38e30ax MeHee
ApKux, Yem Hawe CoriHuUe, rnocKosibKy «30Ha
XKU3HU» 80KpY2 maKux ceemuJsi Haxooumecs
briuxke K ueHmpy rriaHemapHou cucmemal



[ToVCKM XM3HW BeOyTCS HE TONLKO B AanekMx M1pax, HO 1 B HalLen CONHeYHOW
cucteme. AmepukaHckoe kocMuyeckoe areHtcteo HACa nnaHupyet nocnatb
30H-pa3seauuk K nyHe Konutepa EBpone, rae skobbl MMEKTCS BCE YCNOBUS
019 BO3HWKHOBEHMS XU13HW. Pa3mepbl EBponbl YyTb MeHbLUe pasmepos JlyHbI.
[1o CBOEMY XMMMUYECKOMY COCTaBY W BHYTPEeHHeMY CTpoeHMto EBpona
HanoMWHaeT NnaHeTbl 3eMHOM rpynnbl. [10BEPXHOCTL EBPONLI, NOKPLITYHO
TOJICTbIM CMOEM Nbaa, OTNINYAET YpesBblYaHO POBHLIW Penbed — nepenaa
BbICOT He MPeBbILLAaeT HECKOMbKMX COTeH MeTpoB. KpaTtepbl NOMHOCTLI0
OTCYTCTBYHOT, 3aTO €CTb MHOTO TPELUWH, KOTOpbIe NepecekatoT NOBEPXHOCTL
CMYTHWKA BAOMb U NONEPEK W, N0 MHEHWIO YYEHbIX, CBUOETENbCTBYIOT O CABUrax
NOBEPXHOCTHLIX NNKT. lccneqoBaTeny NPULLIK K BbIBOAY, YTO NeasHON
«MaHUMPb» NnaHeTbl NaBaeT B BOAAX OKeaHa. ITOT OKeaH MOXET
CYLLECTBOBATb B XWIKOM BUAe bnarogapst rpaButalMoHHOMY BO3OENCTBUIIO
HOnutepa, pasorpesatoLiemMy BHyTPEeHHME Crion EBPOMbI 3a CYET CUITbl TPEHNS
MOLL{HbIX MPUIMBHbIX BOSH. Takum 0bpa3om, HECMOTPS Ha TO, YTO Temneparypa
Ha noBepxHOCTW EBponbl He npeBsbIwaeT -145 rpagycos no Lienscuio, ¢
rnybuHON OHa CYLLECTBEHHO Bo3pacTaeT. Takum obpa3om, Ha EBpone I/IV\‘)FI
0a30BbIe YCNOBUS ANt DOPMUPOBAHNS XKIUSHN.




MHEHHUIO CHEUATUCTOB U3 AaMEPUKAHCKOIO KOCMHUYECKOTO
TBa HACA, cienpl )ku3HA MOKHO HaWTH 1 Ha JIyHe.
cott Hubert, n3 nacturyra SETI B Kanudopaumu.




OIHUM U3 KPYITHEUIINX JOCTUKEHUNA aCTPOHOMUU
MIOCJICAHETO BPEMEHH CTAJI0 OTKPBHITHE IIJIAHET 3a MPeICIaMHu
Hammer ConHeuHoM cucTeMbl. IlepBas n3 HuX Oblia
oOHapy:xkeHa B 1996 rony, a ceroaHs ux y»Xe U3BECTHO 0o0JIee
400. D10 HaeT mMoBO AJIsi ONTUMHU3MA, BEAb ITOJATBEPKIACTC,
YTO HAJIMYME Y 3BE3]] INIAHETHBIX CUCTEM JOCTATOYHO
00bIYHOE siBIECHUA. OIHAKO, TOKA IMOYTH BCE OTKPBITHIC
IIJIAHETBI OTHOCSTCA K KJIACCY Ta30BbIX TUTAHTOB THUIIA
FOrmurepa. OOHAPYKUTH TEJI0, CPABHUMOE IO Pa3MEPOM C
HaIllEH UIAHETOM, TIOKa HEBO3MOKHO JIAXKE y OJIMKANIINAX

3BC3/I.
A Xoms npozcpecc 6 amom eonpoce ecnib — coecem Heo0a6Ho

ObLIU HAUOEHbl NIIAHEMbL, MACCOU 8Ce20 8 ) pa3 boabule
3emau. A uepe3z HECKONbKO J1em 803MONCHO OYOym
O0OHAPYHCEHbL 00BEKMbL elle MEHbUIUX PA3MEPOS.



JTU BO3SMOXHOCTU CBA3bIBAKOT C 3alyCKOM HOBbIX
opbutanbHbIX obcepBaTopumn «Kennep» (3anyLlueH 6
MapTa 2009 roga) u COROT (3anyLueH 27 aekabpsa 2006
roga). bnarogapst BO3MOXHOCTSM UX MPUbOpPOB, B
TEYEHNE HECKOSTbKUX NEeT HabntoaeHnn nnaHnpyeTcs
OOHapy>KeHue nraHeT 3eMHON rpynnbl. 3To AacT
BO3MO>XHOCTb OLIEHUTb CTEMEHb X PACNPOCTPAHEHHOCTU
N COOTBETCTBEHHO, MPUroAHbI N1 YCNOBUA HA NX
NMOBEPXHOCTU AS1A CYLLLECTBOBAHUS XU3HW. [pyrum
MOLLIHbIM MHCTPYMEHTOM B Noncke NoaobHbIX 0ObEKTOB
CTaHeT HoBas KocMunyeckasa obcepsatopusi UMeHu [Ix.
Beb0ba, 3anyck koTopou nnaHnpyetca B 2011-12 rogax.
[Tpnas Ha 3ameHy KocMu4yeckomy Teneckony Xabbna,
HoBas obcepBaTopusa byaet obrnagartb HAMHOIO
BonbLLMMY BO3MOXHOCTAMMU, YTO NO3BONUT
paccynTbIBaTb Ha BrevaTnsitoLlmne oTKpbITUS.




HanomMHuMm, 4TO HEOABHO
MeXayHapoaHas rpyrnna y4eHbix rnog
pykosoacTteom Kpuctodpa JloBuca
(Christophe Lovis), actpoHoma 13
obcepBaTtopumn XKeHEBCKOIo
yHuBepcuteta (Geneva University
Observatory), lllBeiinapus, oOHapy»Kuia 3
Be3y, BOKPYr KOTOPOW BpaLlaeTcd oT 5
00 7 nnaHeT. JTa cucTemMa ABMSETCS
KpynHeunLlen n3 n3BeCTHbIX Ham 3a
npegenamy ConHEYHOW CUCTEMBI.

Y4yeHble npogomkatoT NOMCK NaHeT, NOXoXnx Ha 3emnto. Tak, Hanpuvep, B
2007 rogy actpoHombl 3 NASA, CLUA, 00bsBrau 06 OTKPLITUM NSATON
NS1IaHETbI B NSTAHETHOM CUCTEME, HaXOoAsLWENCS 3a npeaenamMmy Hawlemn
ConHevyHoun cucteMbl. HoBasa nnaHeTa npesbiwlana no pasmepam 3eMrio,

a paccTtosiHue mexay nrnaHeTon un 3Be3gomn, BOKPYr KOTOPOWM OHa BpallaeTcs,
CpaBHMMO C pacctosiHnem ot 3emnu ao ConHuya. 3ta nNnaHeTa YeTBepTas
MO CYETY OT CBOEM 3BE3AbI, a €€ opbuTanbHbIN Nepuog obpalleHns
cocTtaBnset 260 gHen — kak y BeHepebl.




Cnacubo 3a eHumaHue!




