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yjeH-KoppecnoHaent PAH

O HEKOTOPBIX JJOCTUXXKEHUAIX COBPEMEHHOU ACTPOHOMUHN

AcrpoHoMus ceifyac HAXOAUTCS HA MOIIHOM HOoabeme. IIpexke Bcero AoIIepoBCKUM METOJ0M OTKPbI-
THI TJIAHETHI U TJIAHETHBIE CUCTEMBI OKOJIO CTa OJMKANINUX 3Be3/. DTHU IJIAHETHBIE CHUCTEMbI B 0OJIb-
IIUHCTBE C/Iy4yaeB He moxoxku Ha Harry CoHedHYI0 CUCTEMY, YTO €CTECTBEHHO O0bICHUTH ddderTaMu
HaOJTIOATE/IbHON CeJleKITun: Hanbo/iee BepOATHO OTKPBITHE MACCUBHBIX U KOPOTKOMEPUOIUIECKIX I1/1a-
HeT BOKPYT 3Be3. Tem He Menee, ¢ yueroMm 3 hekToB HADIIOIATEIBHOM CEJIEKINH OIEHKN BEPOSITHOTO
YHUuCjia IIJIaHETHBIX CUCTEM B Fa..HaKTI/IKe, COCTOS{HLGI?I n3 CTa MUJLJINAPA0B 3BE3/, JAI0T YHUCJI0 IJIaHETHBIX
cucTeM oKoj10 Musauap/a. Cepbe3Ho MOCTaB/IEH BOMIPOC O HEMOCPEICTBEHHOM J€TeKTUPOBAHUYN U300pa-
JKEHU 9TUX ILJIAHET, KOTOPhle B MUJLIUAP/L pa3 ciabee MEHTpaIbHO 3Be3/bl. Bosee Toro, mianupyercs
BaIyCK KOCMUYECKUX MH(pPAKpacHbIX nHTEepdepoMeTpoB Ha opbuty BO/m3u FOnurepa majist Toro, 4ro-
OBl CHSITH CITEKTPBI 9THUX ILJIAHET W OOHAPYXKWUTH JIMHUKM KUCaopoaa. [louemy kuciaopoma? lemo B Towm,
9TO KHUCIOPOJ B arMocdepe IJIaHEThl — BePHBIM NMPU3HAK KU3HU Ha Heit. Ecau Obl XKu3db Ha 3emiie
HCue3Ia, KHCIOPOJ KaK XHMHUUECKH OUeHb aKTHBHBIA smeMenT 3a 104 jier Berymmn 6b1 B XuMmdeckue
COeJIMHEHUS C TOPHBIMU MOpoJaMu U ucde3 6bl u3 arMmocdepsl 3emu. Jluinbs 6/rarogaps GoTocuHTe3y
pacreruit B armMocdepe 3emin TOCTOSTHHO MOJIEPKUBAETCS HEOOXOAMMAast KOHIIEHTPAIUsT KUCIOPO/IA.
[Tosromy obmapykenme KuC/IOpOaa B arMocdepax BHECOJHEYHBIX IJIAHET OBLIO0 Obl CH/IBHBIM YKa3a-
HUEM Ha Hajudue Mo KpaifHeil Mepe pacTUTEJbHBIX (POPM KUBHU HA HUX. DTO yKe COBPEMEHHas He
POMAHTHYECKasl, & PEAJTUCTUYIECKAsT TOCTAHOBKA BOIPOCA, O MIOMCKE BHE3EMHON JKU3HHU.

Uckarh BHE3EMHYIO »KU3Hb B BHJIe BHE3€MHBIX [MUBUIU3AIUN C TIOMOIILIO CUTHAJIOB B PAJIMOIAATIA-
3ome (momumTe KHUrY Bhgatomerocs acrpodusuka M. C. [Iknosckoro “Beenennas, xxusub, pasym’?),
KaK ITOKa3aJl 30—J’IeTHHﬁ OIIBIT, OY€Hb TPYAHO, MOCKOJ/IbKY YaCTOTa, HAIIPABJIEHNE U KOJUPOBKa CUT'HAJIOB
BHE3EMHBIX I_[I/IBI/IJII/I33,I_[I/Iﬁ HEU3BECTHHI. TeM HE MEeHee 9TO HallpaBJIEHUE TaKzKe Pa3BUBACTCH.

Bropas akryasibpHas mpobjemMa COBpeMeHHON acTpOoU3UKU — 3TO MPobieMa CKPBITONW MaTEPUU BO
Bcenenmoii. [Ipo6iema 6bL1a mocrasiena erre B 40-x rogax 20-ro BeKa B CBI3U C M3YUYEHHEM IBUKEHUN
Ta/JIAKTUK B CKOILJICHUAX. OKaBaJ'IOCb, 9TO TaJIAKTUKN B CKOIIJICHUAX ABU2KYTCA CO CKOPOCTAMMU, 3HaA-
YUTEJIbHO MPEBBIMIAIONINMA T€e CKOPOCTH, KOTOPBIE HeO6XOﬂHMLI AJId CTaDUMOHAPHOT'O COCTOAHUA CKOII-
JIGHWUI [IPY MMEIOLIEHCS B HUX MACCe BHUJMMOIO BELIECTBA. DTO MOBOPUT O TOM, YTO JIOJS BUIUMOLO
BerecTBa (TIaBHBIM 00pa30M, 3Be3]] FaJIAKTHK) cocTaByser Meree 10 % oT MOTHON MacChl CKOTLICHUS.
Bonee 90 % macchl CKOILIEHNsT HEBUIMMO U BO3IEHCTBYET Ha IaJaKTUKU JIMIh CBOUM TPABUTAIIHOHHBIM
nputsikerrem. K Hacrogiiemy Bpemenu mpob/ieMa, CKPBITOH WM TeMHOM MaTepuu Ha3Pesaa B aCTPOHO-
Mur 0UeHb 0cTpo. OKaszbiBaercs, 4To jmnb 0Koao 4 % momnoit maces Beeslennoit coctapisger sHakoMas
HaM OapuonHas (popma Marepun (IIPOTOHBI, HEWTPOHBI 1 T. I1.), U3 KOTOPOW COCTOSAT 3B€3/IbI, ILITAHETHI I
vesiopek. 26 % maccel BeesleHHO# JOIKHO COCTOATE U3 CIabOB3anMOIEACTBYIOMIMX MACCUBHBIX YACTHII
HEU3BECTHOI TPUPOJbI, KOTOPhIE MPEICKA3BIBAIOTCS COBPEMEHHON TeopHeil 3/ 1eMEeHTAPHBIX YaCTUIL, HO
[I0Ka, HE OTKPBIThI B 3eMHBIX Jjaboparopusx. M3secrno, uro CojHile MOCHLIAET Ha, 3EMJII0 OIPOMHbBII
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IIOTOK XOPOIIO U3yYEHHBIX JYACTUI] — HEATPUHO, KOTOPBIE 0Y€Hb CIa00 B3AMMOIEHCTBYIOT C BEIIIECTBOM.
[Tosromy, xors Ha 1 cm? uestoBedeckoro Tesa exkecekynano magaer 101 commeunsix melTpuHO, MBI He
omymaemM nx Bo3zeiicTBus. He MCKII0UEHO, 9TO MBI TAK2Ke HE OILyIIaeM BO3JeicTBus CiadoB3amMo-
MefCTBYIOMNX YACTHUIL APYTUX THUIIOB, KOTOPBIE JAIOT CBOIl BKJ/IA B IPABUTAIMOHHOE IIPUTSIKEHIE.

31mech MOXKHO IIPOBECTH QHAJIOTHIO C OMOJTOTMYECKUMHK SKCIEPHMEHTAMN: M3BECTHO, UTO Ha JIOJIIO0
resos npuxogurcs jumb 3% puunsl JHK uenoseka. Poib ocranbubix 97 % aauner JHK uesnosexa
oka, He ujaenTudunupoana. [1og00Has cuTyamusa nMeeT MECTO U B COBPEMEHHO# acTpodu3uKe: JIUIIb
4% wmacce Beenennoit nveer m3BecTHYI0, 6APUOHHYIO COCTaBJIAONLYI0, a 26 % maccel Beenennoit co-
CTABJISIOT YACTHILI IOKA HEN3BECTHON IIPUPO/IHI.

Kak BBISCHUIOCH B IIOCTEIHIE HECKOIbKO Jjier, 70 % sueprum BceeseHHO cOCTaBIAIOT HE YaCTHUIIH,
a ToJIs, TOYKE HEM3BECTHOW MTOKa, IPUPOAbI. VI3BECTHO JINIIB, 9TO 3TU TOJIst 00J1aJaI0T OTPUIIATEIHHBIM
[TaBJIGHWEM W, KaK C/IeJCTBHE JTOrO, BBI3BIBAIOT I'PDABUTAIMOHHOE OTTAJKWBAHUE, a HE MPUTIKEHUE.
B pesysbrare 3T0r0 rpaBUTAMOHHOIO OTTAJIKUBAHUS Bcemennas pacmmpsaercs ¢ yCKOpeHueM Ha 60/1b-
[IAX paccTogHnax. Takmm obpas3oM, acTPOHOMaMU OTKPBITA IPHHINNNAILHO HOBad (popMa MaTepun,
MIPUPOY KOTOPO#l YUEHBIM IPEICTOUT PA3raJaTh B OJIMKAMIINE TeCATUIETHI.

Tperbst mpobiiemMa COBPEMEHHOIT aCTpOHOMHUM — 3TO mpobiieMa UYepHBIX IbIp Bo Bceememnoit. K
HacTosdAmeMy BpemeHu OTKPBITO Okoja0 100 wepubix abip. U3 Hux cBbime 80 — cBepxXMacCHUBHBIE
(M =10° + 10°Mg, Mg — macca Comama, Mg = 2 - 1033 1) ueprble ABIPH B S1pax TATaKTHK T OKOJIO
JBYX JIECATKOB — YepHBIE IbIPbI 3Be31HO0i Macchl (M = 10M;) B IBOWHBIX CHCTEMAX. 3aMEYATeTHHO
TO, UYTO BCE HEOOXOIMMbIE YCIOBHsSI, HAKJIAIbIBaeMble Ha HaOJIOMATE/bHBIE MPOABICHNS UE€PHBIX IbIP
obmeit Teopueit ornocurensroctu (OTO) Ditnnrreiina, BHITOMIHAIOTCE. JTO Ta€T OCHOBAHUS COBPEMEH-
HBIM aCTPOHOMAM, PA3yMeeTcCs, C HEKOTOPOil HATIKKOI, Ha3bBaTh 3Tu 100 KAaHIMIATOB B YEPHBIE JHIPHI
IIPOCTO YePHBIMU AblpaMu. B Om:KaiieM TeCITHIETHN ILIAHUPYETCd 3aIlyCK KOCMHYIECKOr0 pPEeHTre-
HOBCKOTo HHTepdepOMeTpa C YIIoBEIM pasdperrenteM 10~ ceKyH/IbI, 9TO HO3BOIUT U3MEPUTDH PATAYCHI
YEepPHBIX JBIP B SAAPaX OMMKAMIINX TAJAKTHK 1 HEIIOCPEICTBEHHO HADIIOAATEH IIPOIECCH] A ICHIS BeIle-
cTBa BOJIMBU TOPU30HTA COOBITHI Y€PHON ABIPHI. DTO MOBBOJIUT TOLYUATE JOCTATOUHBIE KDUTEPUN JIJIst
OTOK/IECTBJIEHUS MACCUBHBIX KOMIIAKTHBIX O0BEKTOB C YEPHBIMU JbIPAMU W OKOHYATE/JIHHO [T0KA3ATH
CYIIIeCTBOBaHIE UE€PHBIX JALIP BO BceseHHoil.

Vike ceifdac ydeHbIE CEpbE3HO 3ayMBIBAIOTCS O CIEJCTBHUSX CYIIECTBOBAHMS YEPHBIX IbIp. Kcinm
qepHbIe ObIPBI cymtecTByior, 3Hadnt, OTO BepHa, m rpaBuTaIus IeHCTBUTENHHO CBA3aHA C KPHUBU3-
HoOil mpocrpancrBa—Bpemenu. Ho Torma, m3amenss KpUBU3HY MPOCTPAHCTBA—BPEMEHHU, UEIOBEK MOXKET
HAYYUTHCS YIIPABJIATH XOJ0M BDEMEHHU U, 110 KpaiiHeil Mepe TeOpeTUIeCKn, OH MOYKET B JAJIEKOM (& MO-
JKeT ObITh HEe OYeHb JaJeKOM?) BPEMEHH MOCTPOUTH MAaIuHy BpeMmeHu. C MOMOIIBIO MAIIUHBI BPEMEHH
OH CMOXKET IIyTelIeCTBOBATL B OyIayIee U B IIPOIILIOE.

[Ipu myremecTBrK B MPOIILIOE OH MOYKET BCTPETUTH CBOErO ASAYINKY H, IPH KeJaHuu, YOUTH ero
(Besb westoBeK ObsIagaeT onpeaenentoii ceob6oaoit Boim). Ho Torma BO3HMKAET BOIPOC O TOM, KaK K€
9TOT YEIOBEK TOSIBUJICA Ha cBer! Haj pasperenneMm 3Toro “mapajokca AejyIikn’ yaeHble WHTEHCHB-
HO Pa3MBIILILIOT B HMOCAEIHNE TOAbI. KaxKercs, yKe HAIlyIBIBAIOTCA IIyTH IIPEOIOJIEHII YTOr0 Iapa-
JTOKCA: CO3aHNe MAIIHHLI BPEMEHN CBSI3aHO C peajn3aliieil TaK HAa3bIBAEMOMN IETIN X013 BPeMeHH, a
[PV HAJUYUN TAKON MeT/IN KJIACCHIECKU MPUHIMI TPUIUHHOCTH y2Ke He paboraer. B mamunom cirydae
cocTosiHrne O0bEKTa OIPEEIIeTCd HE TOJIBKO MPOILIbIM, HO u byaymuMm. Boobiie, ciemyer momaepk-
HYTb, 9TO COCTOSIHUE U JBUKEHWE TOPU30HTA COOBITHII YePHOI JBIPHI 3aBUCHUT OT OyyIIero BHEIIHEro
[IPOCTPAHCTBA—BpeMeHn. VIMEHHO B CH/Iy TaKMX HEOOBIYHBIX M MAaPaIOKCAJLHBIX CBONCTB YEPHBIX IHIP
MHOI'H€ YUI€HBIE C TPYIOM BEPSIT B BO3MOXKHOCTD CYIIECTBOBAHUS ITUX SK30THIECKNX 00beKTOB BO Bee-
sennoit. Ho, Kak mMOKa3hIBAIOT aCTPOHOMUYECKWE HADJIIOAEHUS MOCAEIHUX JIET, CKOPEe BCEero, YepHBIe
IbIpbl BO BeesteHHOI 1efiCTBUTEILHO CYIIECTBYOT!
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