Hun Oerpacc TancoH
AcTpodmsnka c KOCMUYECKOU CKOPOCTbIO, UNn Benukue
TanHbl BceneHHOM Ansa ana Tex, KOMy HeKorga

YoueumenbHasi BceneHHas —

Hun ferpace TAVICOH

"W BEJTMKUE TANHB BCEﬂEHHOVl‘
AJ1A TEX, KOMY HEKOT1A

25 Hemenb N21 B peNTUHIAX
The New York Times 1 Amazon.com
9Ty KHUT'Y YUTaeT Becb mup!

TekcT mpeaocTaBiIeH U3AaTEIbLCTBOM
«Hun Taiicon [lerpacc. Actpodu3suka ¢ KOCMHUECKON CKOPOCThIO, WU Bennkue TaiHbl
Bcenennoii st tex, komy Hekorna»: ACT; Mocksa; 2018



ISBN 978-5-17-982975-1
AHHOTauUuusA

Temnoe eewjecmeo, cpasumayus, B03MONCHOCMb Medcealakmudeckux nonemos u Teopus
Bonvwozo e3puvisa... Mzyuenue maiin Bcenennoti nooobno umenuio saxeamoléaroueco pomana. Ho
MOJILKO eCli @bl XOPOulo NnoHumaeme QU3UKY, 3HAeme, 4mo CKPbl8AemCcs 3d 8CeMU CILONCHbIMU
MePMUHAMU U OnpedeNeHUusAMU. B camblx 20108010MHbIX 60NPOCAX HAYKU 6AM HOMONCEM
pasobpamvca Hun Jeepacc Taiicon — oOun u3 camvix a8mMOpUMemHbIX U 6 MO JHce 8peMs
OCMPOYMHBIX acmpoghu3uxos naueeo epemenu. On obraoaem 0codObLIM 0ApOM pPACCKA3bIEAMb O
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npoucxooicoenuu 3emnu. M umobvl nousaime 6ce 3mo, 6am He NOHAOOOUMCSL HUKAKO20 CREYUANbHO20
006pa306anUs: OOCMAMOYHO 0adxce cleeKa nod3abwblmozo Kypca cpeoHell WKoabl U 1000NbImCcmad.
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['maBbI TOM KHHMTH — TIepepabOTaHHBIE CTaThH U3 pasnena «BceneHHas» B xypHane Natural
History:

I'maBa 1: mapt 1998 rona u cents16ps 2003 roga
I'maBa 2: Hos16ps 2000 roma

I'masa 3: oxTsa6ps 2003 roga

I'naBa 4: urous 1999 roga

I'naBa 5: urons 2006 roga

I'maBa 6: oxts16ps 2002 roma

I'maBa 7: uronb/aBryct 2002 roga

I'nasa 8: mapt 1997 rona

I'maBa 9: nexabpp 2003/sHBaps 2004 roga
I'maBa 10: okTs16ps 2001 roma

I'maBa 11: ¢eBpans 2006 roga

I'maBa 12: anpens 2007 rona.

Jlnist BceX, KOMY HEKOTJla YMTaTh TOJICThIC KHW)KKH, HO BCE PABHO HYXHO IMOJKIFOYUTHCS K
KOCMOCY.

NMpeaucnoBune

B nocnenHee Bpems He NMPOXOAMT M HeAeIM 0e3 CEHCAllMOHHBIX 3asBICHUH O KaKOM-TO
KOCMHYECKOM OTKPBITUH, IOCTOMHOM IPOMKHX 3arojoBKOB. Bo3MOXHO, J1€JI0 B TOM, 4TO HaykKa O
BCEJICHHOW HAKOHEI[-TO 3aWHTepecoBaja TeX, KTO OTBeYaeT 3a MoAOOp MarepuaioB JUIsl raser,
OJIHAaKO I0JIOOHOE BHUMAaHHE IMPECChl, CKOPEE BCEro, CBA3AHO U C TEM, YTO y MPOCThIX YUTATENIEH
IpOCHYJICS HayuyHbld annetuT. OO 3TOM CBUAETENBCTBYET OYE€Hb MHOIO€ — OT peHTHHra
HAYYHO-TIONYJISIPHBIX TEJIeTepenad 0 yclexa HaydyHO-(aHTaCTHYECKUX (PHUIBMOB: Temeph HX
CHMMAIOT CaMbl€ 3HAMEHUTBIE PEKUCCEPBI U IPOIIOCEPHI, a INIABHBIE POJIM UCIIOIHSIIOT KHHO3BE3/IbI
NEPBO BENMYMHBI. A HENAaBHO B MOJAY BOLUIM W OHOTpaguuecKue KapTHHBI O BBLIAIOLIMXCS
YUEHBIX — TENEPb 3TO CaMOCTOSATENbHBIN kaHp. KpoMe Toro, Bo BCeM MHMpe IPOBOAATCSA HAay4dHBIE
(decTuBaNM, KOHBEHTHI JHOOUTENEH HayyHOM (PAaHTACTHKU W TOKa3bl JTOKYMEHTAJIbHBIX HAyYHBIX
TEeJIECEPUAIIOB.

Cample Oomnpiivie cOOppl B HCTOPUM KHHeEMarorpaga IMpuHEecHa KapTHHA 3HAMEHUTOTO
pexuccepa, JEHCTBUE KOTOPOH MPOUCXOIUT HA IIJIAHETE, BPAILAIOLIEHCS BOKPYT NaJ€KOM 3BE3.IbI.
W Tam ogHa 3HaMeHMTas akTpUca UrpaeT acTpoduosora.

B Hamm gHM pacuBera JOCTUINIM MHOTHE OTPAcid HAyKH, OJHAKO OJHO U3 IMEPBBIX MECT
HEU3MEHHO 3aHuMaeT actpodusuka. [lo-moemy, s 3Ha0 moyemy. Kaxaomy M3 Hac J10OBOJIMIOCH
MOJTHUMATh TJa3a K HeOy M chpamuBaTh ceOs, YTO BCE TO 3HAYMT, KaK BCE ITO YCTPOCHO — U
KAaKOBO HAIlle MECTO BO BCEJICHHOM.

Tem, KoMy HekorjJa BIMTBHIBaTh 3HAHHUA O KOCMOCE Ha JIEKIUIX, U3 Y4YEOHHKOB WU
JOKYMEHTAJIbHBIX (UJIBMOB, OJHAKO BCE PABHO XOUYETCS MOJYYUTh KPATKOE, HO OCMBICIEHHOE
BBEJICHUE B HAayKy O BCEJICHHOW, s MPEAJAral0 CBOIO KHUTY. JTa TOHKas KHMKUIA TIO3BOJUT BaM
CBOOOZIHO OpPHUEHTUPOBATHCS B MHPE COBPEMEHHBIX MPEACTABICHUN U OTKPHITHI, HBIHE
COCTAaBJISIOUIMX HAy4yHYK KapTHHY BCEIEHHOH. Eciau MHE yAanoch BBINOJHHUTH ITOCTABJIEHHYIO
3aJ1a4y, Bbl CMOYKETE BECTH KYJIbTYpHYIO Oeceny 1o Moel TeMaTHKe, HEIUIOXO BIIajiesl MaTepralioM,
a BO3MOJKHO, 3aXOTHTE y3HATh OOJIBIIIE.

Bcenennas He 00s3aHa UMETh CMBICT B BaIlTUX TJ1a3ax.
Hun /lezpacc Taiicon



1. Camasa rnaBHasi uctopus

Ho muocoxpammno ceou nonosicenus 8 Mmupe MeHsis,

Om beckoHeyHbIX 8peMeH NOCMOAHHBIM MOTYKAM HOOBEP2AsICY,
Beskue 6udvt npotios couemanutl u pazuvix 0sudiceHull,

B pacnonosicenvst onu, naxoney, nonadaiom, u3 Koux

Besi cosoxynnocmu sewgeti nonyuunace 6 menepeuinem suoe...
JIykpeuuii, ox. 50 2. 0o H. 3. (nep. @. Ilempoeckozo)

B camom Hauane, moutu 14 MuumMapaoB JIET Ha3aa BCE NMPOCTPAHCTBO, BCE BEIIECTBO U BCS
SHEeprus MU3BECTHOM HaM BceneHHON coaepkaiauch B 00beMe, pa3MEpoM MEHBIIE OTHOU
TPWLJTMOHHOM 00beMa TOUKH, 3aBEpIIAIOIIEH 3TO MPEJIOKEHHE.

bbI0 Tak kapko, YTO BCE OCHOBHBIE CHJIBI IPUPOJBI, B COBOKYIIHOCTH OIMCBHIBAIOILIUE
Bcenennyto, ciunuck BoeIMHO. MBI 10 CUX HOp HE 3HAaeM, KaK BO3HUK 3TOT MUKPO-MUHUATIOPHBII
KOCMOC, OJIHAKO H3BECTHO, YTO C T€X IOP OH MOT TOJbKO pacmupsATbes. beictpo. CeromHs Mbl
Ha3bIBAEM 3TO COObITHE BOJIBIITUM B3PBIBOM.

B 1916 romy DiHIITEHH BBIABUHYJ OOIIYI0 TEOPHIO OTHOCHUTEIBHOCTH — COBPEMEHHOE
MPEACTABICHUE O IPABUTALMHU, COIVIACHO KOTOPOMY HAJIMYME BEUIECTBA M SHEPIMH HCKPUBIISIET
BOKpYr ce0si TKaHb NIpPOCTPAaHCTBA M BpEeMEHH. B jBagmarbie ToAbl MPOUUIOTO Beka Oblia
pa3zpaboTaHa KBaHTOBas MEXaHHWKA — COBPEMEHHOE IPEACTaBICHHE O MHUKPOMHpE, MOJEKyIax,
aToMax M Cy0aTOMHBIX 4YacTumax. Ho okaszamock, 4To ¢ (OpMalbHOW TOYKM 3pPEHUS ITH JBa
MHPOBO33PEHUS HECOBMECTUMBI APYT C APYTrOM, M ATO 3aCTaBWIO (PU3MKOB HarmepeOoil MmbITaThes
IPUMHUPUTE TEOPUIO MAJIOTO C TEOpHUEW OONBIIOr0 — CO3AaTh €IMHYI0 U HENPOTHUBOPEUHBYIO
TEOPHUI0 KBAHTOBOW rpaBUTAlMU. OUHUIIHONW NPSIMOW B 3TOM TOHKE MbI [IOKA HE JOCTHUIJIH, 3aTO
TOYHO 3HAEM, I'/I€ CTOSIT CaMble BHICOKHE NpenaTcTBUA. OJTHO U3 HUX — «IIJIAHKOBCKasl 3pa» paHHeH
Bcenennoi. DOt0 mepuox ¢t = 0 pmo t = 1043 cexkyuasl (omgHa
JECSITUMWUTMOHHO-TPHIIMOHHO-TPUJNIMOHHO-TPUIJIMOHHAA  J0Jsl  CEeKyHAbl) IMociie bombmioro
B3pbIBAa, 10 TOro, Kak Bcenennas gocturna pasmepa B 10-35 wmerpa (oaHa
CTOMWJITHAPAHO-TPUILTMOHHO-TPUILIMOHHAs 10751 MeTpa). Hemenkuii dusuk Makc [1nank, B uectsb
KOTOPOTO Ha3BaHbl STH HEBOOOpa3MMO Maible BenuuuHbl, B 1900 romy BBLABUHYJI HICHO
KBaHTOBAHUS SHEPTHH U B LIEJIOM CUUTAETCS] OTLOM KBAaHTOBOM MEXaHUKH.

[IpotuBopeune Mexay TEOpHEW I'paBUTAlMU M KBAHTOBOM MEXaHMKOW B HAIy JIOXYy HE
MPUBOJUT HU K KAKUM MPAKTUYECKUM OCJIO)KHEHUSAM, TIOTOMY YTO MHCTPYMEHTBI U MPUHIIUIIBI ATHX
TEOpUI IPUMEHSIOTCA K COBEPIICHHO pa3HbIM KilaccaM 3aaad. OJHaKo MoHayvajly, B INIAHKOBCKYIO
3py, 00ibIIOE OBLIO MaJEHbKHM, W MbI IOJIO3PEBAEM, UTO 3TU TEOPUU OBUIM BBIHYXKIEHBI, TaK
CKa3aTh, HAJIQJAUTh COBMECTHYIO KM3Hb. YBBI, JUI1 HAac MOKa OCTaeTCs TallHOW, KaKMMH OOeTaMu
OHM OOMEHSUIMCh Ha LEPEMOHUHU OpakocoueTaHWs, MOITOMY HHKAaKHE€ HM3BECTHbIE HaM 3aKOHBI
¢u3uKu He OOBACHSIOT CKOJIBKO-HUOY/Ib IOCTOBEPHO MoBeIeHUE BeesieHHOH B TOT nepHo.

Tem He MeHee, MBI IIPEII0JIaraeM, 4To K KOHIY IJIAHKOBCKOM 3pbI IPABUTALUS BBIPBAJIAch U3
OO0BATUI OCTAIBHBIX, MO-NMPEXKHEMY €IUHBIX CHJI IPUPOJIbI U MPHOOpeENa HE3aBUCUMOCTh, KOTOPYIO
TaK XOpOLIO OINHKCHIBAIOT HallM HbIHemHue teopuu. [lepeBanuB 3a Bo3pact B 10-35 cexyHnpl,
Bcenennas mpojoikana paclIMpsAThCS, KOHIEHTPUPOBAHHAs >HEprus pazOamisiiach, a TO, YTO
OCTajOCh OT €IUHBIX CHJI, Pa3AEIUIOCh Ha JIBE CUJIBL: «3JIEKTPOCIa0yI0» U «CUJIbHYIO SJIEPHYIO».
Eme no3anee anekTpocnadas cuiia pas3jienuiaach Ha 3JeKTPOMAarHUTHYIO U ClIa0yro sSJIEpHYIO CHUJIBI,
Y TIOJTYYMIJIUCh YEThIPE OT/AEIbHbIE CHIIbI, KOTOPHIE MBI 3HAEM U JIFOOUM:

* c1aboe s1epHOe B3aUMOCHCTBUE KOHTPOJIMPYET PaIdOaKTUBHBINA pacnas;

* CWJIBHOE SIIEPHOE B3aUMOJICHCTBUE CBA3BIBAET aTOMHOE S]IPO;

* 3JIEKTPOMAarHUTHasl CHJIa CBA3BIBAET aTOMBI U MOJIEKYJIBI;

* a rpaBUTALMs — CKOIUIEHHS BELIECTBA.

C momenTa Boabuioro B3pbIBA MPOILIA OIHA TPUWIJIMOHHAA CEKYH/IbI



Bce 310 Bpems 110 HEMpephIBHOE B3aUMOJICHCTBUE BEIISCTBA B BUJIC CYOATOMHBIX YacCTHI] U
SHEpPruM B BHJEC (POTOHOB (HE MMEIOIIMX MAacChl MEPEHOCUYMKOB DHEPTrUU CBETa, B PaBHOM Mepe
gactull W BoiH). Bo BcemenHodd ObpUIO Tak Kapko, UYTO (POTOHBI MOTJIHM CIIOHTaHHO
peoOpa3oBbIBaTh HHEPTUI0 B MAaphl YACTHUI[ BEIIECTBA W AaHTUBEUIECTBA, KOTOPHIE Cpasy
AHHUTUJIMPOBAIIH, BO3BpAIlasi SHEPTUIO 00paTHO (OTOHAM.

Ha-na, anTuBemecTBO — 3T0 He (¢anTacThka. Y ero OTKpBUIM MbI, y4YeHble, a He
nucatenu-gpanTactel. Takue MeTaMop(dO3bl MOTHOCTHIO OMHMCHIBAET CAMOE 3HAMEHUTOE YpaBHECHHUE
OiiHmteitna E = mc 2 — nelictByromuid B 00€ CTOPOHBI PELENT, MOKAa3bIBAIOIIMM, CKOJIBKO
BEIIIECTBA CTOUT TO WM WHOE KOJMYECTBO SHEPTMH M CKOJIBKO SHEPTUU CTOUT TO WM HHOE
KOJIMYECTBO BellecTBa. B 1ol hopMyrie C 2 — 3TO KBaJpaT CKOPOCTU CBETA, OUEHb OOJIBIIIOE YHCIIO,
KOTOpOe, OyJydu TIOMHOKEHO Ha MaccCy, MOKa3bIBAeT, CKOJIBKO SHEPTUH HA CAMOM JeJie JIaeT HaMm
3TO MpeoOpa3oBaHUE.

Hemnocpencresenno mepen, BO BpemMsi M IOCIAE TOro, Kak CHJIBHOE U 3JIEKTpociadboe
B3aMMOJICHCTBUS pa30pBad 3HAKOMCTBO, Bcenennast Obuia OypnamuMm OylTbOHOM M3 KBapKOB,
JIETITOHOB M WX aHTHUCOOpPAaThEeB, a Takke OO30HOB — YaCTHIl, KOTOpPhIE OOECHEYHBAIOT HX
B3auMozeiicTBue. CuuTaeTcs, 4To NPEICTABUTENN BCEX ITHUX CEMEUCTB YXKe HE JAENATCS Ha YTO-TO
eme Oosjee MeEIKOE W DJIIEMEHTapHOE, XOTS Y KaXKIOW W3 TaKWX YacTHI[ €CTh HECKOJIbKO
Pa3HOBHIHOCTEH.

Ja-na, aHTUBEIIECTBO — 3TO He (paHTacTHka. I ero OTKpbUIM MBI, yYeHbBIE, & HE
ncaTenu-(paHTacThl.

OObIuHBI (HOTOH BXOAUT B ceMeWCTBO 0030HOB. M3 5enTOHOB He-(M3MKaM JIydlle BCEro
3HAKOMBI, MTOXKATYH, 3JIEKTPOH U, BOBMOXKHO, HEUTPUHO, a U3 KBAPKOB... IT'M, 3HAKOMBIX KBAPKOB Y
Bac, HaBepHoe, HeT. KaxkjoMy 13 mecTu BUIOB KBapKOB Jlayld aOCTpaKTHOE Ha3BaHUE, HE UMEIOIIee
HUKAKOW LEeMM — HU (PUIOJOTHYECKOW, HU (UIOCO(PCKOM, HU MEJarornyeckoil, — Kpome Leau
OTIMYaTh HX JApyr OT aApyra. KBapku Ha3bIBAIOTCS TaK: 6EPXHUL, HUMICHUL, CMPAHHUBI,
0YapoOBaHHbIU, NPELeCMHbIL W UCIMUHHBIU .

A BOT 0030HBI, KCTAaTH, Ha3BaHbI B yecTh UHAMICKoro yueHoro lllateennpanata bose. CioBo
«JIENTOH» 00Pa30BaHO OT JIPEBHETPEUECKOIO «IEMTOC», YTO 3HAYUT «MAJICHBKHUI» WM «JIETKUI».
OnHAako TNPOMCXOXKJIEHUE CaMOro CJI0OBAa «KBapK» TOpa3f0 HHTEPECHEE: €ro MCTOYHHK —
nurepatypHoe npousBeaeHue. Ousuk Mroppent ['ems-ManH, kotopsid B 1964 roay BBIIBUHYI
TUIOTE3Y O CYIIECTBOBAHMU KBApPKOB KaK COCTABISAIOLUIMX HEHUTPOHOB M NPOTOHOB U B TO BpeMs
CUMTal, YTO CEMEICTBO KBapKOB COCTOMT BCETO JIMIIb M3 TPEX WICHOB, MO3aMMCTBOBAJ HX
HazBaHue u3 «llomuHok o @unHerany» [Jxerimca J[xoiica, riae 4alku BBIKDUKHABAIOT 3araJJ0uHyI0
dpasy: «Tpu kBapka a1 muctepa Mapka!»



K dectn KBapkoB MOXHO CKa3aTb OJHO: Y HUX OYEHb NPOCTHIE HA3BaHUSA — HCKYCCTBO,
KOTOpO€ TaK U HE JalOCh XMMHUKaM, OMO0raM U OCOOEHHO reojioraM, KOTOphIE aloT MpeaMeTaM
CBOMX M3bICKAHUI Ha JUBO 3aKOBBIPUCTHIC UMEHA.

KBapku — te eme ¢ppykrsl. B oTiinune oT npoToHOB, 00Ja1aI0MIUX SIEKTPUUECKUM 3apsSA0oM
+1, ¥ BIIEKTPOHOB, Y KOTOPBIX 3aps] paBeH —1, y KBapKOB 3apsabl APOOHBIE, KpAaTHBIE OJHON TPETH.
W3noBuTh OTHENBHBIA KBAapK HENb3sl, OH Bcerjga Iemsercs 3a cocenHue. bomee Toro, cuina,
CBsI3bIBAOIIAs /1Ba (MM OO0JIbIIIE) KBAapKa, JIUIIb BO3PACTAET MPH MOIBITKE UX Pa3AeiuTh, Kak OyaTo
OHHM COEIUHEHBI CBOETO poJa CyOBAAepHON pe3uHKoW. Ecimu pacTamuTh KBapKu JIOCTaTOYHO
JaNieKo, pe3WHKa JIOMAeTcsl, ¥ BBICBOOOKIaeMasi sHeprus npu momoumm E = mc 2 co3maer mo
HOBOMY KBapKy Ha Ka)KJJOM KOHIIe — HaUMHail cHayaua!

KBapku — Te eme ¢pykTtol. M3M0BUTH OTAENBbHBIM KBapK HEJb3s, OH Bcernaa
LEIUIAETCA 33 COCETHMHE.

B kBapk-nenToHHyto 3py Bcenennas Obuia Takas IJIOTHasA, YTO CPEAHEE PACCTOSHUE MEXIY
HECBSI3aHHBIMH KBapKaMH OBUIO CPAaBHHUMO C PAacCTOSHHUEM MEXIY CBSI3aHHBIMH KBapkamu. llpum
TaKUX YCIIOBUSX MEXAY COCEIHUMH KBapKaMU HE MOIJIA YCTAHOBUTHCS OJHO3HAYHAS CBA3b, U OHU
He 00pa30BbIBAIM KOJUIEKTHBHBIE COIO3bI, a CBOOOJHO mepememianucb. OO0 OTKPBITUM TaKOIo
COCTOSIHMSI BEUIECTBA, CBOEI'0 PO/a KBAPKOBOIO IMIABMJIBHOTO KOTJIA, BIepBble 3asiBuia B 2002 rony
rpynmna (u3nKoB u3 bpykxeiiBeHCKoW HanmoHanbHOW jnabopatopun Ha JIoHT-AjneHae B ImTare
HLIO-IZOpK.

EcTb Hage:XHbIE TEOPETUUECKHUE YKA3aHU, YTO HA CAMOM PAaHHEM 3Tarle pa3BUTUs Bcenennon
— BO3MOXXHO, BO BpPEMsI OJTHOTO M3 pa3/elIeHUi OCHOBHBIX CHUJI — UMEN MECTO 3MH30/l, Oiarogaps
KoTOpoMy BceneHHas crajga HEMHOTO aCHMMETPHYHOMN: YaCTHUIl BEIIECTBA OKA3aJIOCh YyTh OOJIbIIIE
KOJIMYECTBA YACTHUI[ aHTHUBEIIECTBA — MUJUIMAP] OJHA HAa MWUIHAPA. Takod KpOUIECYHbIN MEepeBecC
€/1Ba JIM yJaJIOCh Obl 3aMETUTh B I'yIE MPOJOJIKABIIETOCS CO3/1aHUs, AHHUTWIIALIMYA U BOCCO3JJaHUS
KBapKOB U aHTHKBApPKOB, 3JEKTPOHOB M AHTUAJIIEKTPOHOB (M3BECTHBIX KaK MO3UTPOHBI), a TaKKe
HEUTPUHO M AHTHUHEUTPUHO. Y BCSIKOW IMAJIBHOM YaCTHUIBI OBUIO TOJHO BO3MOXKHOCTEM HAWTH
KOTro-HUOY/Ib, C KEM aHHUTUIIMPOBATH, M 3TO B LIEJIOM y BCEX MOIYYalloCh.

Ho Bckope Bce m3meHwnock. KocMoc mpomoipkan paclupsTbCs M OCTBIBaTh, CTall YXKe
Oonbie HpiHenHed COJIHEUHOM CHUCTEMBI, U TeMIepaTypa CTPEMUTENBHO yIlana HUKe TPUIUTHOHA
IpaJlyCcoB.

C momenTa Boabioro B3pbIBa NPOILJIA MUIJTHOHHAA 101 CEKYH/IbI

TemnepaTypsl W MNJIOTHOCTH OCThIBIIEH BceneHHONW ObLIO YK€ HEIOCTaTOYHO, YTOOBI



BBITIEKATh KBapKH, IO3TOMY BCE OHU pacxBaTaJli MapTHEPOB IO TaHIAM, CO3/IaB KPEMKYI HOBYIO
CEeMbIO TSKEJIBIX YacTHI] O]l Ha3BaHUEM aJIpOHBI (OT APEBHEIPEUYECKOTO «XaAPOC» — «TYCTOI,
«ToACThIN»). Ilepexom OT KBAapKOB K aJ[poOHaAM BCKOpPE MPHUBEN K IMOSBICHUIO NPOTOHOB U
HEHUTPOHOB, a TaKXe JPYTUX, HE TAaKUX 3HAMEHUTHIX TSKEJBIX YaCTHUI], KOTOpPbhIE COCTOAT W3
BCEBO3MOXXHBIX COUYETAaHMM KBapKOB pa3HbiXx BuAoB. B IlBeitiiapuun (BepHemcss Ha 3eMIIIO)
Kosutaboparus  ¢uznkoB-aaepukoB (EBponeiickuil LEHTp sIEepHBIX HCCIeAOBaHUN, OOJbIle
u3BecTHBIM 1oJ abOpeBuarypoit LIEPH) moctpouna Oonbinoil yckopuTenb, 4TOOBI CTAJIKMBATh
MOTOKHU aJIpOHOB B IOMNBITKE BOCCO3JaTh YCJIOBHsI, CYIIECTBOBABIIUE Yepe3 MUIUIMOHHYIO JIOJIO
ceKyHipl nocie bonbmioro B3peiBa. JTa camas Oojplas MallliHA Ha CBETE HAa3bIBAaeTCs, 4TO
JIOTUYHO, BosbII0M aApOHHBINA KOJITalIep.

Jlerkasi acHMMeTpUsl BEIIECTBA M aHTUBEILECTBA B KBAPK-JICNITOHHOM OyJIbOHE CKa3zajach U Ha
aJIpoHax, Ha ce pa3 3TO MPUBEIO K MOPA3UTEIHHBIM Pe3yJIbTaTaM.

Bcenennas npojospkana OCTbIBaTh, U KOJIMYECTBO IHEPIMM, JOCTYIHOM JJIsi CIIOHTAHHOTO
CO3/IaHHS YaCTHIl, YMEHbIIAIOCh. B aJpoHHYIO 3py MuMOJETHbIe (OTOHBI YXKE€ HE MOTIJIHU
ucnons3oBath E = mMC 2 s co3maHus map KBapKOB-aHTHKBApKOB. Mano TOro, (OTOHBI,
BO3HHUKABIIIKE MIPU OCTATOYHBIX aHHUTWISAIMUAX, OT/IaBalld SHEPTHUIO paciupsitomieiics Beenennoit u
OXJIKJAINCh HUYKE IIOpora, HE0OXOUMOro JUIsl CO3/IaHus Map aJipOHOB-aHTUaAPOHOB. Ha kaxkbiii
MUJUIAAP]] AHHUTWISILIAN, MOPOKIABIIUX MHIUIHAp (OTOHOB, OCTABaJCS OAUH aIpPOH. DTUM-TO
OJIMHOYKAM M JIOCTAJIOCh BCE BECEJIbE: OHU CTAJIM MCTOYHUKOM BEUIECTBA, U3 KOTOPOI'O BO3HMKIIU
TaJlakKTUKH, 3B€3/Ibl, TUIAHETHI U TIOJIbIIAHbIL.

Ecnmu Ol MeXIy BEIIECTBOM M aHTHBEIIECTBOM HE OBUIO IepeBeca B OAHY YaCTHYKY Ha
MUJIMAp], BCsA Macca BO BceneHHON aHHUTUIMpoBaia Obl, U OcTajcs Obl KOCMOC, COCTOSIINMN U3
(hOTOHOB U boabUe HUYe2o : «aa OYIeT CBET», TOBEIEHHOE JI0 Mpeiena.

N BoT npouwia cekynaa

Bcenennas nocturia pazMepoB B HECKOJIBKO CBETOBBIX nerd — IIPUMEPHO TAaKOBO PAaCCTOSIHHUE
ot ConHua 1o 6mkaimmx 3Be3]1. [lo-npexHeMy A0BOJIBHO KapKo — MUJUIMAP/ TPaaycoB — U MpHU
9TOW TeMIEpaType MPOJOJIKAETCS BbIIIEYKA JJIEKTPOHOB, KOTOPBHIE TO IMOSBISIOTCS, TO MCYE3AIOT
BMECTE CO CBOMMHM cOOpaThsIMU-NIO3UTPOHaMU. HO B MOCTOSIHHO pacuIupsromencs 1 OCThIBaIOIIEH
Bcenennoii ux nHU (TOYHEE, CEKYHJIbI) COUTEHBI. 3aKOH, JIEHCTBOBABIIMK CHavaja JUisi KBapKOB,
MOTOM JUIsl aJpOHOB, JEHUCTBYET M MJI DJEKTPOHOB: B KOHIIE KOHIIOB OCTaeTCsl TOJIBKO OAMH
EKTpoH Ha Mwumapl. OcTanbHble aHHUTWIMPYIOT C NO3UTPOHAMH, CBOMMM JBOMHHKaMHU W3
AQHTHUBEIECTBA, B MOPE (POTOHOB.




[IpumepHO B 3TO BpeMsi Ha KaXKIbIM MPOTOH «3aMOPAXXHUBAETCSA» MO OJAHOMY JJIEKTPOHY.
KocMmoc octeiBaer, TemmepaTypa MafaeT yXe HUXKE CTa MUUIMOHOB TPaaycoB, U MPOTOHBI
CBSI3BIBAIOTCS C JPYTMMH MPOTOHAMU, & TAKXKE C HEUTpOHAMU: TaKk (HOPMUPYIOTCS sipa aTOMOB U
3apoxnaaercs Bcenennas, B kotopoit 90 % snep — Bogopox m 10 % — renuil miuroc Mu3zepHoOe
KOJIMYECTBO JIeHTepHUs («TSHKEIOro» BOJOpoIa), TpUTHS (emre 0oiee TSHKEeIIoro BOJ0PO/Ia) U TUTHSL.

C momMenTa Boabuioro B3pbIBa NMPOULIO y7K€ 1B€ MUHYTBI

[Tocne storo eme 380 000 sner HUYero ocoOEHHOro € HAMIMM OyJbOHOM M3 YacTULl HE
IPOUCXOIUT. Bce 3T ThicAyeneTuss TemIeparypa JOCTAaTOYHO BBICOKA, 4YTOOBI 3JIEKTPOHBI
CBOOOJHO JieTanu cpeau (POTOHOB, PAaCKUABIBAs UX TyAa-CIOJa IO MEpPE B3aUMOJEHCTBUS APYr C
JPYTOM.

OpHako 3TOW BOJIBHULIE IPUXOJIUT KOHELl, KaK TOJIbKO TemrepaTypa BceneHHo#l onyckaercs
Hwke 3000 rpagycoB (IpUMEpHO BJIBOE HMXKE TemIlepaTypbl BUIMMOM moBepxHocTH CoNlHLA) U
CBOOOJHBIE 3JIEKTPOHBI HAYMHAIOT MPHUCOEIUHATBCA K AapaM. B pe3ynbraTe 3TOro coro3a BCe
KpYroM 3ajIMBaeT BUIUMBIN CBET, HaBCEr/ja 3ameyaTiieB B HeOecax, Il B 3TOT MOMEHT HaXOAUJIOCh
BCE BEILECTBO, U 00pPa30BaHUE YACTHUI] M aTOMOB B IIepBUUYHON BceneHHoM 3aBepiiaercs.

B nepBbiif Munmapa aet BeenenHas mpojospkana pacHIMpSTbCS U OCTHIBAaTh, @ BEIECTBO
CHJIOW TPaBUTAIMH CTATHBAJIOCH B MACCHUBHBIE KOHTJIOMEPATHI, KOTOPHIE MBI 30BEM TaJTaKTHKAMHU.
Hx chopMupoBanoch moutu CTO MHIIMAPAOB, B KaXJI0M — COTHHM MWUIMApAOB 3BE3Jl, B sApax
KOTOPBIX IIEJ TEPMOSIIEPHBIN CUHTE3. DTU 3BE3/bl, Macca KOTOPBIX OblLIa MPUMEPHO B AECATH pa3
6onpme Maccsl CoiHIA, CO37aBajldi B CBOMX HeApax JaBlIeHHE M TeMIeparypy, HpU KOTOPBIX
BbIPAa0ATHIBAIOTCS JECSITKH XMMUYECKUX JJIEMEHTOB TsKeliee BOJOpPOJa, B TOM YHUCIE U Te, U3
KOTOPBIX COCTOSIT IUIAHETHI U BCEBO3MOXHAs KHU3Hb HAa HUX, €CJIM OHA €CTb.

lanaktuk chOpPMUPOBANIOCH TOYTH CTO MHJUIMAPIOB, B KaXKJIOM — COTHHU
MUJLTAAPJIOB 3BE3I, B A/IPaX KOTOPHIX IIET TEPMOSIEPHBIA CHHTE3.

Ecnu 651 3TH 371€MEHTHI OCTaBAIUCh TaM K€, T7ie BOSHUKIIU, OT HUX HE ObLIO Obl pEIIUTENHEHO
HUKaKoro TosKy. OTHaKO MacCHBHBIE 3BE3[bI TO W JENO B3PHIBAIOTCA, M HMX XHUMHYECKH
oOoraimieHHble OIIMETKH pa3leTaloTcs Mo Bceil ramakTtuke. [locnme neBsITM MMIUIMAPIIOB JIET
MoJI00HOM MeNnuopaluu B HHUYEM HE MpHUMeuaTelbHOM obmactu BceeneHHolt (Ha 3agBopKax
Caepxckomienust JleBbl), B HUIUEM He IpuMedaTesnbHol ramaktuke (Mieunsiit [1yTe), B HU4eM He
npumeuatesnbHoM yronke (PykaB Opuona) poausnack HUYEM HE IpuUMedarenbHas 3Be3704ka
(Comure). I'azoBoe 06mako, u3 kotoporo chopmupoBanock CoOIHIIE, COAEPKAT0 CTOIBKO TSHKETBIX
AJIEMEHTOB, YTO WX XBAaTWJIO Ha CIOXHBIM apceHasl BPAIAIONIMXCS MO OpOUTaM HEOECHBIX TNl —



HECKOJIbKO KAMEHHCTBIX U Ta30BBIX IUIAHET, COTHU THICAY aCTEPOUJIOB U MHILIUAPABl KOMET.
[lepBble HECKONBKO COTEH MWJUIMOHOB JieT Ha Ooyiee KpyIlHble Tena Majxail M Hajaumai
BCEBO3MOXXHBI MYCOp CO CIy4alHbIX OpOUT. [Ipm 3TOM MPOUCXOMUIH BBICOKOIHEPTUIHBIE
CTOJIKHOBEHUS Ha OOJIBIION CKOPOCTH, OTYETO MOBEPXHOCTH KAMEHUCTHIX IUIAHET TUIaBUIIUCH, U Ha
HUX HE MOTJIM OOpa30BBIBATHCS CIIOKHBIE MOJeKyibl. Korma B CoiHEYyHOW cHCTEME OCTaloCh
MEHbIIIe CBOOOJHO IMYTEIIECTBYIOIIETO BEIIECTBA, MOBEPXHOCTH IUIAHET HA4Yald OCTHIBaTh. Ta,
KOTOPYIO MBI 30BeM 3emJieid, chopmMupoBanach B Tak Ha3biBaeMoM «llosice 3maToBiackm» BOKpPYT
CounHila — Ha TAKOM PACCTOSIHUM OT 3BE€3/Ibl, YTO €€ OKEAaHbI OCTAIOTCS MO OOJIBIIEH YaCTH B JKUIKOM
Buje. Eciu Ob1 3emutst Obuia 3HaunTenbHO Omke K COJHITY, OKeaHbl HCIIAPIIIUCH OBbl. A eciu Obl
3HAYUTENIBHO Janblile, OHU 3aMep3iu Obl. B 00oux ciydasx >KM3Hb B TOM BUJE, B KAKOM MBI €€
3HAaeM, HE MOIJIa Obl 3apOJUTHCS.

Uepes neBATh MIJIIHAPIOB JIET B HUYEM He MpuMedaTeNIbHON o0act BeenmeHHoi
(ma 3amBopkax CBepxckoruieHHS JIeBbI), B HUYEM HE NPUMEYATCIIBHONW TaIaKTHKE
(Mneunsrit [1yts), B HHueM He npuMeuaTenbHoMm yrojike (Pykas OpuoHa) poaunach
HUYEM He TpuMevaTeNbHas 38e310uka (ColHie).

B riyOnHax >KuAKMX OKEaHOB, OOraThIX pa3iMYHBIMU XMMHUYECKUMU 3JIEMEHTaMu, Ojaroaaps
MEXaHU3My, KOTOpBIM HaM €lle MPEACTOUT OTKPBITh, OPraHUYECKHE MOJIEKYJIbl MPEBPATUINCH B
KMBBIE CYIIECTBA, CIOCOOHBIE K CaMOBOCIPOM3BOACTBY. B 53ToM mnepBoObITHOM OyiboHE
npeodianand TMPOCThIE aHA’pPOOHBIE OaKTepuH — JKU3Hb, OYypHO pa3BUBAaIOLIasCi B Cpeae,
JMILEHHON KHCIIOPOJa, OJHAKO BbIpaOaThIBAIOIAsi XUMUYECKH AKTUBHBIA KHCIOPOJ B KauyecTBe
MIPOJYKTA CBOEH KHU3HEAESITEIbHOCTU. DTU MEPBbIE OJHOKIETOYHBIE OPraHU3Mbl HETIPEAHAMEPEHHO
HACBITHJIM KUCIIOPOJIOM aTMochepy 3eMiin, 60raTyro yrieKUclbIM ra3oM, U B pe3yjbTaTe OHa cTaja
IIPUTOAHON JUIsl OOUTaHUS a3pPOOHBIX OPraHU3MOB, KOTOPBIE, BO3HUKHYB, 3all0JIOHWIN U OKEaHbl, U
Cyny.

Te xe aToMbI KHUCIOPOJA, KOTOPbIE OOBIYHO BCTpeyaroTcs B napax (B Buje moisekyn O2), B
BEPXHUX CJIOSIX aTMOC(epbl 00BEANHSIINCH IO TPpU U 00pa30BbIBaIM 030H (O3), KOTOPBIM CIYXUT
IIUTOM, OOEpEraroIiM IOBEPXHOCTh 3eMJIM OT OOJbIIEH YacTH yIbTPapHUOIETOBBIX (HOTOHOB
ConHna, pa3pylIaroIuX MOJIEKYJIbI.

Y AMBUTENbHBIM pa3HOOOpa3ueM KH3HU Ha 3eMjie — U, HaJo JyMaTh, elle rae-HuOyIb BO
Bcenennoii — Mbl 00513aHbI H300MIIMIO B KOCMOCE yIlepoAa U OeCUMCICHHOMY MHOXKECTBY IPOCTBIX
U CIIO’KHBIX yIJIepoJiocoepKamux MojaeKysl. COMHEHHH ObITh HE MOKET: pa3IMYHbIX MOJIEKYN Ha
OCHOBE yIJiepoJia ropa3o OoJiblIe, 4eM BCEX OCTAJIbHBIX BHJIOB MOJIEKYJSl BMECTE B3SATHIX.

Opnako M3Hb OueHb Xxpynka. CiydaiiHble BCTpeud 3emiid ¢ OONbIIMMU 3201y AUBIIMMHUCS
KOMETaMH M acTepoMJaMM, 4YTO paHblIe CIy4dajJoch CIUIONIb M PSAOM, TO U JI€JI0 BHOCHIU
MOJTHEHIINI Xaoc B ee dKocucTteMmy. Bcero-ro 65 MWIIHOHOB JieT Hazajd (MeHbine 2 % Bo3pacta
3eMiIM) IpUMEpPHO TYy/a, TJe Tenepb HaXxoaAuTcs nosyocTpos FOkaTaH, Bpe3asicst acTepoui Maccoi B
TPUJUIMOH TOHH, oT4yero moru6io 6omee 70 % 3emHo¥ (uopsl u (ayHbl, B TOM 4YHUCIE BCE
3HaMEHHUTbIE OTPOMHBIE TUHO3ABPBHI.

Beimupanue. Ota skosormyeckas KaracTpoda Jjgajga HaIlUM  IpeJKaM-MIIEKONMHUTAIOIIUM
BO3MOKHOCTh I€pECTaTh CIYXUTh 3aKyCKOM MJii THPAHHO3aBPOB M 3AMOJIHUTH TOJIBKO YTO
ocBoOouBIIMeCs HUIMIM. OJlHAa BETBb MIJIEKONUTAIOLIUX C OOJBIIMM MO3TOM, KOTOPBIX MBI 30BEM
NpUMaTaMH, 3BOJIOIIMOHKPOBAa B poa U BUI HOMO Sapiens , KoTopoMy XBaTWiIO yma, 4TOOBI
M300pecTH Hay4YHbIE METOIbl M HMHCTPYMEHTapWH — ¥ CHEeNaTh BBIBOABI O TNPOUCXOXKICHHH WU
9BOIIOLMU BeeneHHOo.

Brimupanne. Ora JKOJIOTHYECKas KaTacTpoda Jana HAaIllUM
MpEeIKaM-MIIEKOIIUTAIOIIMM ~ BO3MOYKHOCTb ~ IE€pPecTaTb  CIHYKUTh  3aKyCKOH s
TUPaHHO3aBPOB U 3aIIOJHUTH TOJIBKO YTO OCBOOOJUBILINECS HHUILIH.

A 410 0bLI0 10 Bcero 3Toro? Uro nponcxoausio 10 Hayajaa Bcero?



006 3TOM acTpo(U3UKH MOHATHS HE UMEIOT. TouHee, Hallli caMble TBOPYECKUE UJICH HA 3TOT
CUCT ITIOKa HE MOFYT OHGPCTBCFI HpaKTI/I'-ICCKI/I HHN Ha KaKHue 3KCH€pI/IMeHTaJII>HI)IC (1)aKTI)I. I/IMGHHO
M03TOMY HEKOTOPBIE PEIUTHO3HbIE TN He 0e3 BHICOKOMEpHS YTBEP)KIAIOT, YTO C YEro-To BCE
JIOJDKHO OBUIO HAYaThCS — YTO 371€Ch HAJIMIIO BO3JCHCTBHE KAKOW-TO OCOOEHHO MOIIHOW CHJIBI H
JOJKeH OBl OBITh KaKOW-TO MEPBOMCTOYHHMK, MOJIOKHBIIMK Havano BceMy. IlepBonmBuratens. C
TOYKH 3PCHHUS YEIIOBEKA BEPYIOIIETO 3T0, Oe3yciioBHO, bor.

Ho, moxer ObiTh, Bcenennas Obuta Bcergja — B KaKOM-TO COCTOSIHUM, KOTOPOE HaM eIie
npeAcTout ompenenuts? Hampumep, cyliecTByeTr MHOXKECTBEeHHas BceneHHas, HeNpepbIBHO
nopoxkaaromas gouepaue? Mm, moxxer ObITh, Beenennas B3sia u Bo3HMKIA U3 HU4Yero? Mmm Bce,
9TO MBI 3HaeM U JIOOUM, — He 0oJiee YeM KOMITbIOTEpHAs MOCIb, CO3aHHAs JIJIs 3a0aBbl KaKOW-TO
CBEPXpa3yMHOH pacoil MHOIUTAHETSH?

[TomoOHBIE TPEATIONOKEHUSI HHTEPECHBI ¢ (PHIOCOPCKONW TOYKM 3pEHHs, HO, KaK MPaBHIIO,
HUKOT'O HE YIOBJIETBOPSIOT. 3aTO HAIOMUHAIOT HAM, YTO HEBEXKECTBO — €CTECTBEHHOE COCTOSIHUE
CO3HAHUs y4eHOro-uccieaonatesns. JItoau, KOTOpble CYUTAIOT, YTO BCE 3HAIOT, JIMOO HUKOTIA HE
WCKamu, OO HUKOTJAa HE HATHIKAIWCh Ha TPaHUIly MEXIy H3BEJaHHOW W HEU3BEIAHHON
Bcenennoi.

Jltogu, KOTOpBIE CUYUTAIOT, YTO BCE 3HAIOT, MO0 HUKOTJAa HE HCKAIH, JMOO
HUKOT/Ia HE HAaTBHIKAJIMCh HA TPaHUILy MEXy U3BEIaHHOW U HEU3BeIaHHON BceneHHou.

OpHako MBI TOYHO 3HAEM M MOXEM YTBEpXkJaTh 0€30 BCAKMX COMHEHMH, 4To y BcenenHoi
ObuT0 Hayano. Beenennas npojoikaer pasBuBatbes. M na, Guorpaduio Kaxjaoro aromMa B HalleM
OpraHu3Me€ MOXHO MPOCHEANTh 10 bOJBIIOro B3pblBA M TEPMOSJIEPHBIX TONOK B HEIpax
MacCHUBHBIX 3B€37], B30pBaBIIMXCsS Ooyiee MATH MWLIMApAOB JIeT Ha3al. Mbl — cTaBiuas >KUBOU
3Be37Has MbUIb, KOTOpOW BceneHHas gana cuiibl MOCTHYL caMmy ceOsl, U MbI €lle TOJIbKO-TOJIBKO
MIPUCTYIIWIIN K 3TOH 3aJaye.

2. Ha 3emne kak Ha Hebe

[Toka cop Mcaak HpioTOH He 3ammcan 3aKOH BCEMHPHOTO TSTOTEHMs, HU y KOro He ObuIo
MPUYMH TOJaraTh, YTO y HAcC JOMa JEHCTBYIOT TE€ e camble 3aKOHBI (PU3UKU, YTO W BO BCeH
ocrampHON Bceemennoii. Ha 3emiie Bce 3emHOoe, a Ha Hebecax — HeOecHoe. CoriacHo
XPUCTUAHCKOMY BEpPOYYECHHMIO TOW OMOXHM, HeOecaMH YIpaBisil bor, MO3TOMY MBI, >KalKue
CMEpTHBIC, HE B CWJIAX OBUIM TOCTHYb mpomcxoxsmee TaMm. Korma HproToH paspymmi 3ToT
¢bunocodckuii 6apbep, MokKa3zaB, YTO BCSIKOE ABMKEHUE MOCTIKAMO U MPENCKa3yeMo, HEKOTOPbhIE



60roCII0BBl OOPYIIMIMCH HA HETO C KPUTHKOW, TOCKOJIBKY TOIY4ajock, 4To TBOpIlYy B HaIlleM MUpe
Heyero Jienatb. HploTOH paccynui, 4To Ta e cujia TSIrOTeHMsI, KOTOopasi 3aCTaBJIsIeT cIiesble I0JI0KU
B HAIIUX caJax MajgaTh Ha 3€MJIIO, BeAeT M OpOIICHHBIE MOJ YIJIOM Tella MO UX KPUBBIM
TpaekTopusiM M HampapigeT JlyHy mo opbute Bokpyr 3emuid. 3aKOH BCEMHUPHOIO TSTOTEHUS
HpioToHa Tarke HampamiseT mo opbutam BoOkpyr CoOJHIIA TUTAHETHI, aCTEPOHIbl U KOMETHI U
yAepKUBAeT Ha OpOUTAX COTHU MUJLTHAPIOB 3Be3]l B Halllel ranaktuke Mieunslii [1yTs.

YHUuBepCcaIbHOCTh (PH3UYECKUX 3aKOHOB — TJABHBIM JIBUXKHUTEIh HAydyHOro mporpecca. U
BCEMUPHOE TSArOTeHHE ObUIO TOJIBKO HauyajioM. TOJIbKO MpeicTaBbTe cebe, Kakoe BOJIHEHHE
oxBaTHJIO acTpoHOMOB XIX Beka, korga oHM BrepBble HampaBuian Ha CousHie nabopaTopHbIE
MIPU3MBI, PaCLIEIUISIBIIME CBETOBBIC JIyYd HAa IBETOBOW cHEeKTp. CHEKTphl HE IPOCTO KPACHBBI, OHU
eme u cojepxar Oe3aHy umHoOpManuu 00 OOBEKTE, WU3My4arolmleM CBET, B TOM YHCIE O €ro
TEMIIEpPaType U cOcTaBe. XUMUUECKHE 3JIEMEHTHI BBIIAIOT ce0s YHHUKAIbHON MOCIEA0BATEIbHOCTHIO
CBETJIBIX M TEMHBIX I0JIOC, paccekaromux crnekTp. K Benuuaiimiemy BOCTOPry U H3yMIJIEHHIO
YUEHBIX, XUMUYeckue curHarypbl CoJHIIa OKa3aJuCh TOUYHO TaKUMHU K€, KaK M y J1abopaTOpHBIX
BemiecTB. [Ipu3ma mepecrana ObITh WHCTPYMEHTOM OJHMX JIMIIb XMMHKOB M TOKa3ala, YTo MpHU
BceM pazimmunu 3emian v ConHuoa mo pasMmepy, Macce, TEeMIIEpaType, MECTOIOJIONKEHUIO H
BHELIHEMY BUJly COCTaB y 00OUX OJIMHAKOB — BOJIOPOJ, YIIEPOA, KUCIOPOA, a30T, KaJIbIHi, KeIe30
u Tak pganee. Ho rmaBHOe naxe He MepeueHb OOMIMX HWHTPEAMEHTOB, a IOHHUMAaHHE, 4YTO
(GhOopMHPOBaHHE 3TUX CICKTPaNbHBIX cUTHATYp Ha ConHIe — Ha paccTosHUU 150 MUILUTHOHOB
KHJIOMETPOB — OTIPEAEISIOCH TEMH K€ CaMbIMU 3aKOHaMU (DU3HKH, YTO U Ha 3emiie.

[TonsiTe 00 YyHUBEPCATBHOCTH 0Ka3aJ0Ch TAKUM ILJIOJOTBOPHBIM, YTO €r0 yJIal0Ch YCIEIIHO
MIPUMEHHUTH U B OOPaTHYIO CTOpOHY. JlalbHEHIINI aHaIu3 COTHEYHOTO CIEKTPAa BBISBUI CUTHATYPY
HEU3BECTHOI'O Ha 3emiie 3neMeHTa. [10cKkoIbKy peub 1u1a O COJTHEUHOM BELIECTBE, HOBBII JIEMEHT
MOJIYYWJI Ha3BaHUE «TEIUi» OT JPEBHEIPEUECKOro CloBa «reauocy — «CoJHLEe», — U JHUIIb [I0TOM
OBUT OTKPHIT B T1aboparopuun. Takum 00pa3om, resnii cTaj MepBbIM M €TUHCTBEHHBIM DJIEMEHTOM H3
Tabnuibl MeHeneeBa, KOTOPBIA OTKPBUIA HE Ha 3emiie, a B IPyrOM MecCTe.

[MousiTre 00 YyHHUBEPCATBLHOCTH 0Ka3aJI0Ch TAKUM ILIOJIOTBOPHBIM, YTO €r0 YIalloCh
YCIIEUITHO MPUMEHUTh U B 00PaTHYIO CTOPOHY.

Wrak, 3akoHbl (U3MKH AEUCTBYIOT 1O Bcel ColHEYHOH cucteMe — a Ha JPyroM KOHIIe
lanaktuku? Ha npyrom konue Bcenennoit? B mpomnutom u B Oyaymem? MX ucnbIThIBaIU U
MPOBEPSAIM LIar 3a LIaroM. 3HAKOMbIE XMMHUYECKHE 3JIEMEHTbl OOHApYKWIMCh M Ha OMMKaiimmx
3Be3/ax. [lanekue ABOMHBIE 3B€3/Ibl, BPALAIOIINECS 10 OpOUTE APYr BOKPYT ApPYra, IOX0XKe, 3HAIOT
Bce 0 HBIOTOHOBCKHUX 3aKOHAX TATOTEHMS. [|BOMHbIE ralaKTUKU, BUAUMO, TOXKE.

W yem panplie Mbl 3arisblBaéM B IPOCTPAHCTBO, TEM TIy0Xke CMOTPUM B MPOIIIOE — 3TO
KaK CJIOMCTbIE OCaJO0YHbIEe MOPOJBI A reojora. B chekTpax caMbIX JaJbHUX OOBEKTOB BO
BceneHHOl BUIHBI T€ K€ XUMUYECKUE CUTHATYPBI, YTO U B HAIIIMX OKPECTHOCTAX B IIPOCTPAHCTBE U
BpeMeHu. KoHeuHO, B TaJIeKOM MPOIJIOM TSKEJBIX 3JIEMEHTOB ObLIO MEHbILIE, OHU BBIPAOOTAUCH,
no Oonplied dYacTh, NpU B3pBIBAX 3BE3J CIEAYIOLIIUX IIOKOJIEHUH, OJHAKO AaTOMHBbIE U
MOJIEKYJIAPHBIE IPOLECCHI, CO3/IaBIINE 3TH CIIEKTPAIIbHBIE CUTHATYPBI, OIIMCBIBAIOTCS BCE TEMU KE
3aKOHaMU. B 4acTHOCTH, Tak Ha3bplBacMasl MOCTOSHHAsI TOHKOW CTPYKTYpBI, KOTOpas OMNpEIeisieT
OCHOBHBIE OCOOEHHOCTH CIIEKTPAJbHOM CUTHATYpbl XHMHUYECKUX OJJIEMEHTOB, HE MEHSJIACh,
MIO-BUUMOMY, MUAJUTHAPIbI JIET.

BCHCKTan CaMbIX JaJIbHHUX 00BeKTOB BO BcemeHnHoi BHUIHBI TC K€ XHUMHUYCCKUC
CUT'HATypPhbl, YTO U B HAIINX OKPECTHOCTAX B IMTPOCTPAHCTBE U BPEMCHU.

Pasymeercs, He y Bcex BelIel M SBJIEHHMI B KOCMOCE €CTh 3€MHbIE aHAJIOrW. Bam, ckopee
BCET0, HE JIOBOJMJIOCH MPOXOJAUTH CKBO3b O0JAKO CBETALIEHCS IUIa3Mbl TEMIEepaTypoil MUJTHOH
IpaxyCcoB, U, Py4arCh, BBl HUKOI'/Ia HE PAaCKIAHMBAINCh HA YIIHIE C YEpHOM AbIpod. ['nmaBHOE —
YHUBEPCAJIBHOCTh (PU3UYECKUX 3aKOHOB, KOTOPBIE ONMMCHIBAIOT AK€ TaKUE HE3EMHbIE OOBEKTHI.
Korna cnekTpaibHbIi aHanu3 BHEpBblE NPUMEHUIM K CBETY, HCXOASIIEMY OT MEXK3BE3THBIX



o0y1akoB, Obula OOHApy)KEHA CUTHATYpa, Y KOTOPOHl Toxke He ObLJIO 3eMHOro aHajiora. B taGmuie
MengaeneeBa Bpojae OBl HEe OKa3ajJoCh IOAXOAANIETO MeCTa Ui HOBOTO d3JeMeHTa. Torma
acTpo()M3MKH NPHUAYMaIH BPEMEHHOE Ha3BaHHME «HEOYJHil» — MycTh MoOyaeT, MoKa He YAacTcs
pazobpatbcs, uro K yeMy. Co BpeMeHEeM BBIACHHJIOCH, YTO TI'a30BbIe 00JaKa B KOCMOCE J0 TOTO
pa3pexeHbl, 4YTO aTOMBI IPOJICTAIOT OTPOMHBIE PACCTOSHUS, HU C Ye€M HE CTAJIKUBAsACh. B Takmx
YCIOBUSIX 3JIEKTPOHBI BHYTPH aTOMOB MOTYT BBIJCIBIBaTH (POKYCHI, KOTOphIE HE HAONIOTAIOTCS B
3eMHBIX JJaboparopusix. CUrHaTypa HeOyHsl IpUHAIekKaNa 0OBIYHOMY KHCIOPOAY, IPOCTO OH BEll
ce0s1 HEOOBIUHO.

YHI/IBCpC&HLHOCTB (1)I/I3I/I‘ICCKI/IX 3aKOHOB CBUACTCILCTBYCT, UYTO, €CJIU MbI
BbICAAMMCA Ha AOPYr'yrO IUIAHCTY C pa3BI/ITOﬁ HHBHHHS&HHeﬁ, TaMOLIHAA HayKa 6y,lIGT
OIMUPAThCA Ha TC K€ CaMbI€ 3aKOHBI, YTO MbI OTKPBUIN 1 ITPOBEPUIIN 30€Ch, HA 3eMie.

VYHUBepcabHOCTh (U3UYECKUX 3aKOHOB CBHJIETENBCTBYET, YTO, €CIM MbI BBICAJIUMCS HA
JPYTYIO IUTAHETY C Pa3BUTOM LIMBUJIM3aLMEH, TAMOIIHSAS HayKa OyAeT OMUpPaThCs Ha TE KE CaMble
3aKOHBI, YTO MBI OTKPBUIM M IIPOBEPUIM 3[€Ch, Ha 3eMile, — HaXKe €CIU IOJIUTHYECKUE U
OOIIIECTBEHHBIE YCTOM Y HHX OKaXyTCS COBCEM JpYrMMu. bojee Toro, ecinm Bam 3axodercs
IIOTOBOPUTh C IIPUILENbIIAMH, OHHU COBEPIIEHHO TOYHO HE IOWMYT HHU aHIJIMIICKOrO, HU
(bpaHITy3cKOro, HH Ja)ke KUTalHcKoro. VI HUKTO HE CMOXXET IpeicKa3aTh, KaK OHU OTHECYTCS K
PYKOIIOXKATHIO, 1K€ €CIM OTPOCTKH y HUX Ha TeJIe W BIIPaBAy PYKHU: KaK K 3HAKy MUpa WIM KaK K
OOBSIBIIGHUIO BOWHBI. Tak YTO Jydile BCEro OOIAThCS HA sI3bIKE HayKW. Takas MombITKa Obuia
npeanpuHsaTa B 70-€ rozbl NPOUUIOro Beka, korjga Oblin 3amyiieHsl «[Inonep-10», «[Iuonep-11»,
«Bosymxep-1» u «Bosmxep-2». Y 3TUX 4eThIpeX KOCMHUYECKUX 30HI0B OBUIO JIOCTATOYHO SHEPTHH,
YTOOBI C TOMOILBIO I'PAaBUTALIMYU IUIAHET-TUTAaHTOB BhIpBaThes 3a npezeisl ConHevHoil cuctemsl. Ha
«[Inonepax» OBUIM YCTAHOBJIEHBI 30JIOTbIE IUIACTUHKU C BbIIPAaBUPOBAHHBIMM HAYYHBIMU
MUKTOrpaMMaMHM, U300paXkaBIIUMHU YCTpoicTBO CONHEYHOM CHCTEMBbI, HAIlle MECTOMOJIO0XKEHHE B
rajakTuke Miteunslii [yt U cTpykTypy aroma Bopopoza. «Bosmkeps» Ha 5TOM HE OCTaHOBUIIUCH
— Ha HUX JIETUT U 30JI0Tas TPaMIUIACTUHKA C 3alUCBhI0 PA3JIMYHBIX 3BYKOB MaTepuU-3eMIIU, B TOM
qucie cepalueOueHre YenoBeKa, ECHU KUTOB U M30paHHbIE MY3bIKaJIbHbIE KOMIO3MIIMU CO BCETO
MHUpa, B yacTHOCTH, npou3BeneHus berxosena m Yaka beppu. Oto cnenano mocnanue Oosee
YeJIOBEYHBIM, OJJHAKO HESICHO, CIIOCOOHBI JIM YILIM MHOIUIAHETSH pa3o0parh, YTO OHU CIIBIILIAT, JaXe
€CJIN MPEATNONI0KHUTh, UTO Y HUX BOOOIIE ecTh yiu. Mos nrobumast mapoius Ha 3TOT JKECT — LIyTKa
u3 tenenepenaun «Saturday Night Live» na xanane NBC, rine moka3anu MUCbMEHHBI OTBET OT
WHOIUIAHETSH, OOHapYXXUBLIMX KOCMHYECKMH 30HA. B 3amucke JaKOHUYHO TOBOPHUIIOCH!
«IIpumnure eme Yaka beppu».

HayuHnoMy mporpeccy crnocoOCTBYeT HE TOJBbKO YHHMBEPCAIbHOCTh (hHU3NYECKUX
3aKOHOB, HO U CYIIIECTBOBAHUE U HEU3MEHHOCTh (DU3MUYECKUX ITOCTOSHHBIX.

Hayunomy nporpeccy crioco6cTByeT He TOJbKO YHUBEPCAIbHOCTh (PU3NYECKUX 3aKOHOB, HO U
CYLIECTBOBAHME U HEU3MEHHOCTh (PU3MUECKUX TIOCTOSIHHBIX. BenuunHa TrpaBUTAllMOHHON
IIOCTOSIHHOM, OHa € mnocTosgHHasg HproroHa, mmm G, ompenenseT Culy TI'PaBUTAlMOHHOIO
B3aUMOJCUCTBUS B HBIOTOHOBCKOM YpPaBHEHMM BCEMHMPHOrO TArOTeHMs. HenmsmeHHOCTH
IPAaBUTAllMOHHOM IIOCTOSIHHOM B TEUYEHHE OIPOMHBIX IIEPUOJAOB BPEMEHHM HEOJHOKPATHO
ITOABEPrajy KOCBEHHOH MpoBepKe. Eciu npoaenars HEKOTOPhIE BEIYMCICHHS, MOXKHO ONPEIEIUTh,
YTO OT TPABUTALMOHHOW IOCTOSHHOM CHJIBHO 3aBHUCHT CBETUMOCTH 3Be3l. 10 ecTb eciau Obl
BennunHa G B MPOIIIOM XOTh HEMHOTO OTJIMYAIACh OT HBIHEIIHEH, KOJWYECTBO JSHEPIUH,
BbliensgeMoil CosHIIeM, U3MEHHIIOCh OBl TaK CHJIBHO, YTO 3TO NMPOTUBOPEUUIIO OBl MMEIOIIHUMCS Y
Hac OMOJIOrMYECKUM, KJIMMATOJIOTMUYE€CKUM U T€0JI0TMYECKUM JaHHBIM.

Bort TakoBa 0qHOPOAHOCTS Hallel BeeneHHo.

* * *



Camasi 3HAMCHHTasi IMOCTOSIHHAas — 3TO CKOPOCTh cBera. Kak HM HECHCh, Jyd CBETa HE
obronumb. A mouemy? He ObI10 TPOBEACHO HU OJTHOTO DKCIIEPUMEHTA, KOTOPBIA OBl TIOKA3aJl, 4TO
KaKoe-TO TeJIO B 000 Gopme ToCTHUTIO cKopocTu cBeTa. OO 3TOM rOBOPAT — M OMUPAIOTCS HA 3TO
— HaJIe)KHbIC 3aKOHBI Qu3UKHU. Jla, TOA00HbBIC 3asBJICHUSI HA TEPBBIA B3I KAXKYTCS KOCHBIMH M
y3K0JI00BIMHU. B IponuioM oT MMEHH HAyKH HE Pa3 M HE JBa BBHICTYIAIN OTHSIBICHHBIC PETPOTPAIbL,
U 3TO TOJOPBAIIO PENyTAIMI0 OJECTANIMX WHXKEHEpOB M H300perareineil: «Mbl HHKOT/Ia He
nojieTuM», «I10JeThl HUKOT/Ia HE YAAaCTCs ONpaBaaTh KOMMEpUYEeCKu», «Mbl HUKOTIa HE PACIICITAM
aTom», «MBbI HHKOTJIa HE MPEoJI0jeeM 3BYKOBOW Oapbep», «Mbl HUKOTIA He monaneM Ha JIlyHy».
OI[HaKO Y BCEX 3THUX 3asBJICHUI €CThb OaHa 061_[12151 4ycpTa: UM HUKOTAa HC MCHIAJIM YCTAHOBJICHHBIC
3aKOHBI ()U3UKU. A KOTJIa MBI TOBOPHM, YTO «HHKOT/Ia HE OOTOHUM JIyd CBETa», 3TO KAaYECTBEHHO
MHOE BbICKa3biBaHne. OHO OCHOBAHO Ha (pyHIaMEHTAbHBIX, IPOBEPEHHBIX BPEMEHEM (DU3MUECKUX
npuHIUnax. Ha 1oposkHbIX 3HaKaX ISl 3BE3I0JICTYMKOB OYAYIIETo MO MpaBy OyIeT HalTUCaHO:

CxopocTtb cBeTa —
He npocTo oT1H4YHASI MBICIb.
9To0 3aKO0H.

VY 3aK0HOB (pU3UKH, B OTIMYHE OT OTPAaHUYCHHUN CKOPOCTHU Ha 3€MHBIX JIOPOTax, €CTh OJHA
MPUATHAS YepTa: YTOOBI UX COOMIOAaTh, HE HY)KHA HUKAKas TOJHIIHS, XOTS Y MEHs ObLIa KOTIa-TO
¢bytOonka ¢ mryrouHoi Haanuceio «llokopuck rpaBUTAIIUN.

Bce wu3Mepenus mokas3pIBalOT, YTO H3BECTHbIE HaM (QyHJAaMEHTAJIbHBIC ITOCTOSIHHBIE H
COOTBETCTBYIOIIME 3aKOHBI (DU3UKHU HE 3aBUCAT HU OT BPEMEHHU, HU OT MOJOXKEHHS B IPOCTPAHCTBE.
D10 B OYKBaJIHLHOM CMBICIIC YHUBEPCAIbHBIC TOCTOSIHHBIC BEIMYUHBI.

* k% %

MHorue npuUpOJHbIE SBIEHHS — Ppe3yJlbTaT OJHOBPEMEHHOIO JEHCTBHSI MHOMKECTBA
(U3MYECKUX 3aKOHOB. A 3TO 3a4acTyIO0 OCJIOKHSICT aHAIu3 W B OOJIBIIMHCTBE CIy4acB TpeOyeT
MOIIHBIX KOMIIBIOTEPOB, YTOOBI BBIUUCIIUTh, YTO MPOUCXOJIUT, U IIPU 3TOM HE PacTepsTh Ba’KHbIE
napametpsl cucteMbl. Korna komera Lllymeiikepa-JleBu-9 B urosie 1994 rona Bpesanach B ra3oByro
atMocdepy FOnutepa, a morom B3opBajach, caMasi TOYHAas KOMIIbIOTEpHas MOJENb Y4YHUThIBaja
3aKOHBI THUAPOJAWHAMUKH, TEPMOJMHAMUKHM, KMHEMATHUKW W rpaBuTauuu. Emie onavH HariasaHbIid
IpPUMEp CIOXKHBIX (M TPYAHOIPENCKAa3yeMbIX) BJICHUN — moroja u kiumar. OHako B UX OCHOBE
JeXaT Bce Te ke (pyHIaMeHTalbHble 3akoHbl. bonbioe KpacHoe nsitHo Ha FOnuTepe — ruraHTckuii
AQHTULUKJIOH, OYIIYIOUIMM Ha MNPOTSHKEHWHM Kak MHHUMYM 350 Jjer, — ympaBiseTcss TeMH Ke
(bU3UYECKMMHU TIPOIECCaMy, YTO U OypH M yparaHsl Ha 3emJye Wwin eme rae-aHuoyap B ComHedHOM
CHCTEME.

Ecth m eme onHa pa3HOBUAHOCTh BCEJIEHCKUX HMCTHMH — 3aKOHBl COXpPAaHEHUS, COTJIACHO
KOTOPBIM Kakasi-TO M3MepsieMasl BeJIMYMHA OCTAeTCs HEM3MEHHOU 6 J1100bix 0O6cmoamenbcmeax .
Tpu rnaBHBIX 3aKOHA COXPAHEHUsI — 3TO COXPAHEHHUE MacChl U YHEPIHH, COXPAHEHUE JIMHEHHOTO U
YIJI0BOIO MOMEHTA UMITYJIbCA U COXPAHEHHE JIEKTPUUECKOT0 3apsaaa. DT 3aKOHBI JEHCTBYIOT U Ha
3emisie, U Be3lle, KyJa HaM MpPHUILIO B TOJIOBY 3aryIsIHYTh, — OT IapcTBa (U3MKH YacTHIl JO
KpYyIHOMAcIITaOHOH cTpyKTypsl BeenenHo.

Tpu THnaBHBIX 3aKOHA COXPAHEHHWS — 3TO COXpPAaHEHHWE MAacChl W JHEPrHH,
COXpaHEHHWE JMHEWHOTO W YTIOBOIO MOMEHTA UMITYJIbCAa M COXPAHEHUE DIIEKTPUIECKOTO
3apsza.

Ho xBacTtaeMcsi Mbl HampacHO: JaXX€ B par0 HET COBEpIICHCTBA. Jleno B TOM, YTO MBI HE
BUJUM, HE OCS3a€M, HE YYBCTBYEM Ha BKYC HUCTOYHHUK 85 % TpaBUTAIMM, KOTOPYIO HaMEPUIU BO
Bcenennoii. Ota 3arajouHas TeMHas MaTepus, KOTOpass HE INpOsBISAEeT ce0s HU B 4eM, Kpome
IPABUTALMOHHOTO BO3JCHCTBUS HAa BHJIMMOE BEUIECTBO, BEPOSTHO, COCTOMT M3 HK30THUECKHUX
YacTUll, KOTOpbIE HaM €Ille€ MPEeACTOUT OTKpPbITh. OAHAKO HEKOTOpble acTpOU3UKH — UX



MEHBIIIUHCTBO — HE YBEPEHBI B 3TOM M MPEANOJIAraloT, YTO HUKAKOW TEMHON MaTepuu HET, HYKHO
MPOCTO MOAINPABUTH 3aKOH BceMupHoro TsAroteHus HptoToHa. CTouT 100aBUTH B ypaBHEHHE
HECKOJIBKO CJIaraéMsblX, 1 BCE COMJIETCSI.

Ms1 numeem IpaBO T'OBOPHUTH O 3aKOHE€ C YBCPCHHOCTBIO JIMIIb B TOM AHAIIa30HE
yCJ'IOBPIﬁ, B KAKOM 3TOT 3aKOH OB UCIIBITAH U IIOATBEPKIACH.

Bo3moxHO, Korna-HuOyAb Mbl y3HaeM, YTO 3aKOH BCEMHPHOIO TATOTEHHS M IpaBaa
HyX7aaercss B yrouHeHuu. Hudyero crpamnoro. Takoe yxe oaumH pa3 Obuto. OOmias Teopus
OTHOCHUTENIBHOCTH, KOTOPYIO BBLIBUHY1 OWHITEHH B 1916 roamy, pacimupuina ITPUHLIMIIBL
rpaBuTauuu HproTOHa, 4TOOBI MX MOXKHO OBUIO NPHMEHATh K CBEPXMACCHBHBIM TellaM. 3aKOH
BCEMHPHOTO TiAroteHuss HpioToHa mpu TakoM 00OOLICHWH TepecTaeT ICWCTBOBATh, O YEM CaM
Heroton He 3Han. OTcrona Mopaib: Mbl UIMEEM IIPaBO TOBOPUTH O 3aKOHE C YBEPEHHOCTBIO JIUIIb B
TOM JIMaIla30HE YCIOBUM, B KAKOM 3TOT 3aKOH ObLI UCIBITAH U MOATBEPXKAEH. UeM mupe quanas3oH,
TEM MOIIHEEe 3aKOH M TeM TOYHEEe OH OIMCBIBAET MHpO3JaHue. B pomamHux ycioBHsx
HeroToHOBCKHE 3aK0oH TpaBuTaluu pabdotaer mpeBocxoano. C ero momoimsio B 1969 romy Mbl
cietanu Ha JIyHy u 6;1aronoiay4Ho BepHyJIUCh Ha 3emitto. OJHAKO €Ci JeJI0 J0XOAUT O YEPHBIX
Iblp W KpynHoMaciTaOHOM cTpykTypbl Bcenennoil, Ham TpeOyercs o0mas Teopus
oTtHocuTeNbHOCTU. C Ipyroil CTOPOHBI, KOT/Ia MbI MOJICTABIsAEM MAJIEHbKHE MAcChl U MaJlCHbKHUE
CKOPOCTH B ypaBHEHUs OHHIITEHHA, OHU OYKBaJIbHO (TOYHEE, MaTEMaTUYECKH) IPEBpAIIAOTCs B
ypaBHeHMs HbIOTOHAa — M 3TO XOpOLIMI 1MOBOJ ObITh YBEPEHHBIMU B TOM, YTO MbI BCE MOHUMAEM
[IPaBWJIBHO.

* k% %

C TOuKM 3peHMs] YUEHOTO YHMBEPCAIbHOCTh (PU3NYECKUX 3aKOHOB JIeJaeT KOCMOC Ha JUBO
npocTbiM. OCOOEHHO 10 CpaBHEHMIO, CKaXeM, C MpUpOJOH dYenoBeka, cdepoil HHTEpecoB
IICUXO0JI0ra: 371€Ch BCE ropa3io 3allyTaHHEE.

B Amepuke MecCTHBIE WIKOJIbHBIE COBETBHI OINPENEISAIOT TOJIOCOBAHUEM, KaKue€ IPEAMETHI
IpenojaBaTh. B HEKOTOPBIX cilyyasix pe3ybTaThl TOJIOCOBAHUS 3aBUCAT OT IPUXOTEN KyIbTYPHOH,
MOJUTUYECKON MIIM PETUIHO3HOM MObl. Pa3Huna B cucteMe yOeXJeHUH B Pa3HbIX YaCTSAX MIAHETHI
MpHUBEJIa K MOJIUTUYECKUM PA3IUYUAM, KOTOPbIE HE BCErJa MOAAI0TCSI MUPHOMY YPETryJIUpPOBAHUIO.
A xpacoTa 1 Mollb (PU3NYECKUX 3aKOHOB B TOM U COCTOHUT, YTO OHU JACUCTBYIOT BE3JIE€ M HE 3aBUCAT
OT TOT0, KTO B HUX BEPUT, a KTO HET.

Wuaue roops, Bce, KpOMe 3aKOHOB (PU3HUKH, — He OoJiee YeM MHEHHE.

Kpacora u molns (u3M4ecKrX 3aKOHOB B TOM U COCTOMT, YTO OHHU JCHCTBYIOT
BE3/IC U HE 3aBUCAT OT TOr'0, KTO B HUX BEPUT, a KTO HET.

He 10 uTOGBI yueHsle He cropsAT JIpyr ¢ ApyroM. Mel ciopuM. Eme xak. Ho npu 3Tom Mbl,
KaK TMpaBUJIO, BBIpA)KaeM MHEHHUS 00 MHTEpIpeTali HEJOCTATOYHBIX WMJIM JIOCAJHBIX JAHHBIX,
HaxXOJMIIMXCS Ha NEPEeJHEM Kpae HalIuX MO3HaHMW. Ecin e B KauecTBE apryMeHTa MO>KHO
MPUBECTH TOT WMJM HMHOM (U3MUECKHUH 3aKOH, SICHO, YTO cHop OyJaeT KpaTKUM: HET, BEUYHBIH
JBUraTeNlb Balled KOHCTPYKIMM HHUKOI/Ia He 3apaboTaeT, MOCKOJbKY HapyllaeT XOpOLIO
MIPOBEPEHHBIE 3aKOHBI TEPMOAMHAMUKHU. HeT, Henb3s co3AaTh MallluHy BPEMEHU, YTOOBI BEPHYTHCS
B IPOILIOE U YOUTh COOCTBEHHYIO MaTh JI0 CBOETO POXKJIEHHS: 3TO HapyllaeT 3aKOHbI IPUYUHBI U
cnenctBusi. I HEBO3MOXKHO CIIOHTAaHHO B3MBITh B BO3JyX M BOCHApUThH HAJ 3eMJied, HE HapyIIUB
3aKOH COXpaHEHHUs UMITYJbCa, — JaXKe €CIM CUIMIIB B M103€ JIOTOca (XOTS MpoenaTh Takol (OKyc B
MIPUHIIMIIE BO3MOKHO, €CJI HCITYCKaTh MOIIHBIA U TOCTOSTHHBIN TTOTOK T'a30B).

3HaHuE 3aKOHOB (PM3UKU B HEKOTOPBIX CIydasx MpPHUIAeT YBEPEHHOCTH B ce0e W MOMOoraer
MIPOTUBOCTOATH BHICOKOMEPHBIM HeBekaaM. Heckonbko net Hazaz s 6p11 B Kanudopuun u 3akazan
B ongHoM Kage B [lacanene wamky kakao. Pasymeercs, co B3OuThIMH ciuBkamu. Ho korjia 3aka3
MIPUHECIH, S HE yBHUJEJI HU HaMmeKa Ha CIMBKH. A Korja s cka3al Oo(pHIMaHTy, 4TO MHE MOAalu



Kakao 0e3 CIMBOK, TOT 3aBEPHJI MEHS, UTO S UX MPOCTO HE BUXKY, ITOCKOJIbKY OHU YTOHYJIH B KaKao.
OpnHako y B3OMTHIX CIMBOK OYEHb HHM3KAas IJIOTHOCTH, TOITOMY OHHM IIIABAIOT BO BCEX JKHIKOCTSIX,
KOTOpBIE MBIOT JIOAU. Tak 4YTO s MpeAsioKu1 OpHUIMAHTy Ha BHIOOp JBa BapuaHTa: JIMOO KTO-TO
3a0bUI TTOJIOKUTH MHE B YallIKy B30HMTHIEC CIMBKH, JINOO B 3TOM Kade NeHCTBYIOT albTepHATHBHBIC
3akoHbl (pu3uku. Odunpanra 310 He yOequsIo, U OH B 3HAK IPOTECTa MPUHEC JIOKKY B3OMTHIX
CIIMBOK, YTOOBI JOKa3aTh CBOIO mpaBoTy. lllapuk ciaMBOK, HOmIphIraB, Kak MSYMK B BOJIHAX,
071aronoay4HO BCIUIBUI Ha HOBEPXHOCTb. CaMO€ 4TO HM HAa €CTh HAIIAJHOE J0Ka3aTelbCTBO
YHUBEPCAILHOCTH 3aKOHOB (przukn!

3HaHHE 3aKOHOB (I)I/ISI/IKI/I B HCKOTOPLBIX CilIydadX NpuaacT YBEPCHHOCTHU B cebe u
MIOMOTacT MPOTUBOCTOATH BEICOKOMCPHBIM HEBCIKIAM.

3. Oa 6ypeT cBeT

Ilocne bosbiioro B3pbiBa IVIaBHBIM 3aHATHEM BceneHHON ObLIO paclIMpeHue, OTYEro
KOHLIEHTpALMs 3all0JIHABLIEH MPOCTPAHCTBO PHEPTUU MOCTOSIHHO majana. C KaKIpIM MITHOBEHUEM
Bcenennas craHoBuiach 4yTh-uyThb OOJbIlE, YyTh-4yTh XOJOJHEE M UyTh-4yThb TeMHee. Mexay
TEM BEIIECTBO U 3HEPIUsl BMECTE COCTABISUIM CBOErO poAa MYTHBIH OyJlbOH, B KOTOPOM IIaJIbHbIE
3JIEKTPOHBI BCE BPEMsI paCCEUBAIM BO BCE CTOPOHBI (DOTOHBI.

[TpumepHo Tak Bce U nuto 1enbix 380 000 srer. B 3Ty panHIO0 3M0Xy (POTOHBI HE yCIIeBalIU
JaJIeKo0 yJIeTeTh — Ha IyTH 00s3aTeNbHO nomnajaajics 3ueKTpoH. Ecim Obl B 3Ty smoxy Baiuei
3amadyeid  ObUIO TOCMOTPETh CKBO3b BcelleHHyr0, y Bac Obl HHYero He BbIIDIo. JIroOo#
3aperuCTPUPOBAHHbBIM BaMM (OTOH 32 HECKOJBKO HAHO- MJIM IHKOCEKYHJ 0 3TOr0 HaBEepHSKa
oTpa3miicsi Obl OT KaKOro-HMOYAb AJIEKTPOHA MPSMO Yy Bac IMOJA HOCOM (OJHA HAHOCEKyHAA —
MWIIHApAHAs J10JI1 CEeKYHbl, a MMKOCEKYHIa — TPUIIJIMOHHAs! 0Jsl ceKyHibl). [locKoIbKy TakoBO
OBUTO caMo€e OOJIBIIIOE PACCTOSIHUE, KAKOEe MOTJIa MPOUTH HEUCKaXKCHHAs! MHPOPMAIUs, PEKIEe YeM
JOCTHYb BalllMX IJa3, Bcs BceneHHas, Kyqa HM NIOCMOTpPH, ObUIa TOTAA IMPOCTO CBETAIIUMCS
Henpo3payHbIM TyMaHoM. Ceronst CoJIHIIE M OCTaJIbHBIE 3B€3/1bl BHIMVIAIAT BHYTPHU ce0s TOUHO TaK
xKe.

Temneparypa BcenenHol nagaer, 1 4aCTUIbI ABHXKYTCSA BCE MEJJICHHEE U MeuieHHee. Y BoT
B TOT CaMblii MOMEHT, KOI/la TEMIIepaTypa BIIEpPBBIE OIyCTHUJAch 3a KpacHyro oTrmMeTky B 3000
IpajgycoB, 3JIEKTPOHBI 3aMEUIMIIUCh POBHO HACTOJIBKO, YTOOBI MX 3aXBaThIBAJU MPOJETAIOIINE
MHUMO TPOTOHBI, — U TaK MHUPY SBWINCH TMOJHOLICHHBIE aTOMBbl. DTO MO3BOJWIO (OTOHAM, K
KOTOpPBIM paHblIE BCE MPUCTaBaJIM, OCBOOOJUTHCA U OECHPENSITCTBEHHO IEpesieTaTh 4Yepe3 BCHO
Bcenennyro.

Tak momydmsics «KOCMUYECKHU (DOH» — OCTATOYHBIA CBET OCJEMUTEIBHOM, pacKajJeHHOU
paHHell BceneHHON, — M y HEro ecrb TemrmepaTypa, KOTOPYH) MOXXHO H3MEPHTbH, OINpPENEIHB, B
KaKOW 4acTH CIIeKTpa HaxoauTcs Oosblie Bcero poHoBbIX (oToHOB. KocMoc npomomkan ocThIBaTh,
1 GOHOBBIE (POTOHBI, POAUBIIHNECS B BUAUMOM YacTH CIEKTpa, IpU pacliupeHuu BeenenHolt Tepsiim
SHEPTHUI0 U COCKaJIb3bIBAJIM BHU3 MO CHEKTPY, MpeBpaliasch B uHppakpacHble GoToHbl. CTaHOBSICH
ciabee, OHU BCe K€ He MepecTaBaiu ObITh (POTOHAMM.

Kaxko#t nuanazon y Hac emie Himke mo crnektpy? C Tex mop, kak (OTOHBI OCBOOOIUIIHCH,
Bcenennas pacmupunack B 1000 pas, Tak 4yTo cerojgHs KocMuieckuil poH Toxe okazaics B 1000
pa3 xonoaHee. @oHOBBIE (OTOHBI, POAUBIIMECS B BUJIMMOM JMaria3oHe, ternepb craau B 1000 pas
MEHEE SHEPTUUHBIMU U OKA3aJIUCh B MUKPOBOJIHOBOM JIMAIla30HE — OTCIOJA U B35JI0Ch COBPEMEHHOE
BBIPAXKEHHE «PEIIMKTOBOE KOCMHYECKOE MHUKPOBOJHOBOE M3iydeHuey. I[Ipoiager 50 muumapaos
JeT — 1 acTpo(U3UKH OYAYIIEro HAUIIYT O PEIMKTOBOM PaJMOBOJTHOBOM U3IYYECHUH.

Korna yto-TO packaieHo W CBETUTCS, OHO M3JIy4yaeT CBET BO BCEX YacTAX CIHEKTpa, HO
rae-Hu0yab 00s13aTenbHO OyAeT muK. OObIUHBIE JTAMIIOUKH, B KOTOPBIX [0 CTAPUHKE €I1le €CTh HUTh
HaKaJUBaHUs, JOCTUTalOT MUKa B MH(paKpacHOM AMANA30HE U MMEHHO MOITOMY CUHUTAIOTCS HE
o4yeHb 3(PPEKTUBHBIMH MCTOYHHKAMH BUAMMOro cBera. MH(pakpacHOe M3TydeHHE HAllld OpIaHbI



YYBCTB BOCIIPUHUMAIOT TOJBKO Kak ONIYyIIEHHE Teryia Ha Koxe. CBeTonuoaHasi pPeBOJIIOIUS B
COBPEMEHHOM TEXHOJIOTMHM OCBEILEHUs TO3BOJIMJIA MOJNy4aTh YUCTHIA BUIAMMBIA CBET, HE TpaTs
BaTThl Ha HEBUIMMBIC YaCTH CHEKTpa. VIMEHHO 3TO M 03HAYAOT OE3yMHBIC HA TMEPBBIA B3IJIST
peKJIaMHbIE JIO3YHTH, KOTOpBIE MUIIYT Ha ymakoBke: «CBeTOAHOJHAs JiaMIia B 7 BarT 3aMEHSET
JaMIly HakajguBaHus B 60 BaTT».

CBeTomuoaHAsI PEBOJIONHS B COBPEMEHHOW TEXHOJIOTHH OCBEIIECHHUS ITO3BOJIHIIA
MIOJTy4aTh YNCTHIA BUANMEIA CBET, HE TPATS BaTTHI HA HEBUIMMBIE YaCTH CIIEKTPA.

[lockobKY pENMKTOBOE KOCMHMYECKOE U3JyYE€HHUE MPOU30LUIO OT CUJIBHO HAarperoro
BEIIECTBA, CHEKTPalbHbIM NPOQWIb Yy HEro MMEHHO TakoW, KakoW ObIBaeT y CBETALIErocs, HO
OCTBIBAIOLIETO IPEAMETA: TJIe-TO Y HETO €CTh IIUK, HO CBETUTCS OH U B OCTAJIbHBIX YACTSAX CIIEKTpA.
B nanHOM ciydae, MOMHMMO IMKa B 00JAaCTH MHMKpPOBOJHOBOTO H3Jy4YeHHs, HAONIIONAIOTCS U
(OHOBBIE PaJMOBOJIHBI, U HCYE3AIOIIEE MaJloe KOJINYECTBO (POHOBBIX (DOTOHOB OoJiee BBICOKOM
SHEPIUH.

B cepenune XX Beka y KOCMOJIOTHUH (HE MyTaTh C KOCMETOJIOTHEH) OBLJIO B pacIoOpsHKECHUN
CPAaBHUTEIBHO MaJ0 JaHHbIX. A KOIJa MJaHHBIX HEIO0CTaTOYHO, BO3HHMKAET IOJIHBIM-IIOJIHO
KOHKYPUPYIOIIUX THUIIOTE3, UECTOJIOOMBBIX W XWUTPOYMHBIX. [MIoTe3y o CyllecTBOBaHUU
PEIUKTOBOIO KOCMUYECKOI0 M3JlydyeHHs BbicKazana B 40-e roasl rpynmna (U3MKOB BO TIJlaBe C
I'eopruem I'aMOBBIM — aMepHKaHIIEM PYCCKOro IpoucxoxaeHus. OHU OCHOBBIBAIMCH Ha paboTe
oenpruiickoro ¢usnka u cesameHHuka XXopxka Jlemerpa, onyonukoBannoi B 1927 rony. Keraty,
nMeHHO Jlemerpa cuuTaroT OTHOM KocMoisioruu bosbuioro B3psiBa. OIHAaKO NEPBYKO OLIEHKY
OKU/IaeMOH TeMIlepaTypbl PEIMKTOBOIO H3JIY4YEHHUs CHAeNaau aMmepukaHckue ¢uszuku Paibd
Anbdep u Pobept 'epman B 1948 rony. Mx BerarcieHns ObUIM OCHOBAHBI HA TPEX CTOJIAX:

1) oGrieit Teopun oTHOCHTENIbHOCTH DitHIITEHHA (1916);

2) OTKpBITUH pacimpenus BeenenHoit, koropoe caenan DusuH Xaoou (1927);

3) JoCTHXEHUAX T1a00PaTOPHOM aTOMHOM (DM3HMKU O U BO BpeMsi MaHX3TTEHCKOTO MPOEKTa,
KOTOPBI MPHUBEI K CO3TAaHUIO aTOMHBIX O00MO BO BpeMst BTopoii MUpOBOI BOWMHEI.

I'epman u Anbdep nonyunnu temnepatypy Beenennoil, paBuyto 5 rpagycam Kenssuna. U,
KOPOTKO TroBOps, OmMOIMCh. TOuyHBIE M3MEpEHMs] TeMmIeparypbl ()OHOBOIO MHUKPOBOIHOBOI'O
M3Iy4YeHUs TIOKa3alM, 4TO OHA paBHa 2,725 rpaayca — MHOI/Ia MUIIYT NMPOCTO 2,7 rpajayca, a eciu
BbI HEOPEKHO OTHOCUTECH K IIU(PpaM, BaM MPOCTAT Jlaxke OKpyIJeHHue Temneparypsl BeenenHoi 1o
3 rpazaycos.

31ech Mbl HEHAIOJIro OocTaHoBUMCS. 'epMaH M Anbdep OnMpaIuch Ha CKyJIHBbIE JaHHbIE
aTOMHOHN (DPM3UKHU, TOJBKO YTO MOJyYEHHbIE B J1aOOpaTopuu, U MPUMEHSIM UX K THIOTETHYECKUM
ycioBusiM paHHedl Bcenennoil. Mcxoass M3 3TOro, OHM SKCTPaNOIMPOBAIM pE3yNbTaThl Ha
MWJITTHApAbI JeT BIepesa U MOCUUTaIN, KakoBa JOJDKHA ObITh TeMmepaTtypa Bceenennoii ceronus. U
€CJIH MX IPOTHO3 XOTsA Obl MPUOIM3UTENBPHO HAOMUHAN BEPHBI OTBET, 3TO MNOpa3UTEIbHBIN
TpuyM{} 4eI0BEYECKOTr0 pa3yMa M MpOHHUIATENbHOCTH. OHU MOTJIM OIIMOUTHCS B JIECATh MU B CTO
pa3 1 BoOOIIE MpeCKa3aTh YTO-TO, YETO HET B mpupoje. AMepukaHckuil actpodusuk Jx. Pudapa
I'otT 3amernn no 3tomy nosoxy: «lIpeackaszarh, yTo (OHOBOE M3IYUYEHHE CYLIECTBYET, a MOTOM
BBIUHCIIUTH €r0 TEMIIEPATypy M OLIMOUTHCS BCETO B JIBA pa3a — 3TO BCE PABHO UTO Ipe/icKa3aTh, UTO
Ha JyXalKy nepen benbiM goMoM mpuzeMiMTcs JeTaromias Tapeika guamerpom 50 ¢yrtoB, u
OLIMOUTHCS TOJIBKO B TOM, YTO IMAMETP TapesIKK Ha cCaMOM Jiesie okaxercs 27 QyToBy.

BriepBble HEMOCPEJACTBEHHO NPOHAONIONATh KOCMHYECKOE MHKDPOBOJHOBOE H3IIyUeHHE
ynanock B 1964 rony, u caenany 3TO COBEPIICHHO CIYYaiflHO JBa aMEPUKAHCKHX (u3nKa — ApPHO
[lemsnac u PoGeptr VYwuncon. Onm pabotamm B Tenedonubix maboparopusix bemma —
WCCIIeIOBATENILCKOM TOApa3ieNieHu AMepukaHcKkod TenedoHHO-Tenerpadguoil kommnanuu. B
IMECTUACCATBIC T'OAbI ITPO MHUKPOBOJIHOBOC HM3JIYUYCHUC 3HAJIN BCC, HO IIOYTHU HHU Y KOT'O HEC OBLIO B



pacropsHKeHUH TEXHHUKH, MO3BOJIIOMIEH ero 3apeructpupoBatb. Jlaboparopuu bemia Obutn Ha
HepeHeM Kpae MHAYCTPUM KOMMYHUKALUMH U OPUAYMald Ui 3TOH LENH 0COOYI0 NMPU3EMHCTYIO
pOraryro aHTECHHY.

Haunem ¢ Toro, 4to, eciim Bbl COOMpAETECh OTNPABIATh WM INPUHUMATh KAKOH-TO CHUTHAJ,
MIEPBBIM JICJIOM HY)KHO M30aBUTHCS OT MCTOYHHUKOB MoMeX. [leH3nac 1 YWIICOH XOTeln U3MEPUTh
(OHOBBIE IOMEXH B CBOEM MUKPOBOJIHOBOM IPUEMHHKE, YTOOBI 00ECIIEUUTh YUCTYIO, JTUIIECHHYIO
IIymMa CBsi3b B 3TOM JuanazoHe. OHu He ObUIH KocMosioraMu. OOBIYHBIE TeXHAPU-KYIECHUKH, OHU
BCEr0-HaBCEr0 HAJIAKUBAJIU MUKPOBOJIHOBOM IIPUEMHUK M HUYETO HE 3HAJIM Npo runoressl ['amosa,
I'epmana u Anbdepa.

Ilenznac u YHICOH M HE JyMaly IPO KOCMUYECKOE€ MUKPOBOJIHOBOE U3JIy4YEHUE — UM IIPOCTO
HYXXHO OBUIO OTKPBITH JJIsi AMEpHUKaHCKOU Tene(OoHHO-TeerpadHOoi KOMIAHUK HOBBIN JHAana3oH
4acToT.

Ilen3uac 1 YWiICOH M HE TyMaial PO KOCMUYECKOE MUKPOBOJIHOBOE U3IYYEHHUE —
UM MPOCTO HYXHO OBUIO OTKPBITH AN AMEpUKAHCKOH TeneoHHO-TenerpadHon
KOMITaHUH HOBBIM JHAaIla30H 4acTOT.

OHU TpoBelNM SKCIEPUMEHT M BBIWIM M3 CBOMX JAHHBIX BCE W3BECTHBIC 3E€MHBIE H
KOCMHYECKHE UCTOYHUKHU ITOMEX, KOTOPBIE CMOTIIA ONPEICITUTh, OJJHAKO YacTh IIyMOBOTO CHTHAJIa
HUKY/a HE Jenach, U UCCIIEOBAaTeIN HUKAK HE MOTJIM MOHATh, KaKk OT Hee n30aBUThCA. B KoHIle
KOHIIOB OHH 3arJIIHYJIM B TapeiKy aHTEHHBl M YBHJENHW, YTO TaM Iocenwiuch romyou. Torma
yUEHBIE PELIWIM, YTO IIyM, HABEPHOE, BBI3bIBACT OCNbIil OUANIEKTPUK (TONYOUHBIN IOMET),
MOCKOJIBKY CHTHAJl PETUCTPUPOBAJICS OTOBCIOJY, KyAa Obl OHM HU HampaBiBsuTu aetekrop. Ilensuac
U YWUICOH OTYUCTUIM AHTEHHY OT O€JOro MAWAJNEeKTPUKa, IIIyM HEMHOTO CHU3WJICS, OJIHAKO
3aMETHBIN IIIYMOBOM CHUTHAJI BCE K€ HE Hcue3. B crarbe, KOTOpyro oHM onmyosimnkoBaiu B 1965 rony,
TOBOPHJIOCH JIUIIb O HEMOHATHOMN «M30BITOYHON aHTeHHOU TemiiepaType» (A. A. Penzias and R. W,
Wilson. «A Measurement of Excess Antenna Temperature at 4080 Mc/s», The Astrophysical
Journal 142 (1965):419-21).

Tem BpeMeHeM rpyrina NPUHCTOHCKUX YYEHBIX MOJ pyKoBojacTBoM PoGeprta Jlukke crpouna
JIETEeKTOp, CIENUANIbHO TMpeIHA3HAYCHHBIA s OOHapyKeHHs (OHOBOTO KOCMHYECKOTO
MHUKPOBOJIHOBOTO M3iydeHHs. OJHaKO y HUX B PAaCHOPSDKEHUH HE ObUIO TaKUX PECypcoB, Kak B
JIaGoparopusix bemna, mosTomy paboTa 1muta HECKOIBKO MeuieHHee. V1 B ToT MOMeHT, korya Jlukke
¢ KoJuleramu y3Haiu o pabote IleH3naca n YuiicoHa, NpUHCTOHCKUE (DU3UKU Cpa3y MOHSIH, YTO
9TO 3a HabOmomaeMasi M30BITOYHAS aHTEHHAs TemIeparypa. Bce cXoamiioch — M BeIHMYUHA JTOU
TeMmIeparypa, ¥ To, 4YTO CUTHAJ 1LIeJl CO BCEX CTOPOH, CO BCEro Heba.

B 1978 rony Ilen3uac u YuicoH nmoayumiu 3a cBoe oTkpbiTHe HobGeneBckyro npemuto. A B
2006 rony amepukaHckue actpodusuku Jxon K. Mazep u [Dxopmx @. Cmyr paznenuiu
HobGeneBckyto mpemuto 3a Habm01eHHe (POHOBOTO MHUKPOBOJIHOBOTO KOCMHUYECKOTO U3JIYUYCHHS B
IIMPOKOM CHEKTPaJIbHOM JMalla30He, B PE3ylbTaTe KOTOPOIO KOCMOJOIMS BBIILUIA U3 TMEJICHOK,
nepectaB ObITh COOpaHHMEM HHTEPECHBIX, HO HEMPOBEPEHHBIX WJEH, M Mepeuuia B 00iacTh
KOJINYECTBEHHBIX TOUHBIX HAyK, CTaB MOJHOLIEHHON OTPACIIbIO SKCIIEPUMEHTAILHON (U3UKH.

* * *

[TockonbKy CBETY HYKHO BpeMs, YTOOBI JOMTH 70 HAC U3 OTJAIEHHBIX YrojKkoB BceneHHOH,
TO, 3arJITHYB B IIIyOOKUI KOCMOC, MBI Ha CAaMOM JI€JI€ BHJIUM, YTO TPOUCXOAMIIO MHOTO 3TI0X Ha3as.
Tak uTOo ecnu pasymMHBIE OOHMTaTeNN MAAJNCKOW-IANIEKOW TalaKTUKU XOTEIH Obl H3MEpUTh
TeMreparypy (OHOBOTO KOCMHUYECKOTO H3Jy4eHHs] B MOMEHT, KOTOPBIH MBI celuac BHUIUM,
noiyyusiock Obl Oosbmie yem 2,7 KenbBuHA, MOCKOIBKY B 3TOT MOMEHT OHM KWK B Oosee
MOJIOJI0M BeeneHHoi, MeHbIIIE U )Kapue HbIHEITHEN.

HOCKOJ’IBKy CBCTY HYKHO BpCMH, YTOOBI ):[OﬁTPI A0 HAaC U3 OTHAJICHHBIX YT'OJIKOB
BCCJ’ICHHOﬁ, TO, 3arjiIiHyB B FHY6OKI/Iﬁ KOCMOC, MBI Ha CaMOM [O€JI€ BHIHUM, 4YTO



IIPOUCXOANJIO MHOTI'O OI10X Ha3an.

OxkasbIBaeTcs, 3Ty THIOTE3y MOXKHO MpoBepuTh. Monekyna muanuga CN (korma-to ero
WCIIONB30BaJIM  KaK JCHCTBYIOLEE BEIIECTBO B COCTaBE Ta3a, KOTOPHIM  YMEPIUBISLINA
MIPUTOBOPEHHBIX K CMEPTHOM Ka3HHU) MO/ BO3/IEHCTBUEM MUKPOBOJIHOBOTO M3IYyYECHUS MEPEXOIUT B
BO30Y)KJICHHOE COCTOSIHHE. ECITM MHKpPOBOJIHOBOE W3JIYYCHHE TeIUiee, 4eM Hamie (OHOBOE
pPENUKTOBOE, MOJIeKyJda BoO30yxnaercs cuibHee. B pamkax wmogenu bonbmioro B3pbiBa
MHUKPOBOJHOBOE U3JIyU€HHE, KOTOPOMY IIOJBEpraercsi ILHUaHUJ B JAJICKUX, OOJee MOJIOJbIX
raJIaKTUKax, OJDKHO OBITH TEIUIEE, YeM CeTOHs B Hallei rajmaktuke Mieunsiii [1yts. IMeHHO 3Ty
KapTHHY MBI U HAOJIIO/1aeM.

[Tonnenars 3TO HEBO3MOKHO.

A mouemy Hac BooOmie uaTepecyeT Bce 3To? Ilepsoie 380 000 net mocne bombioro B3peiBa
Bcenennas Obla HEmpo3padyHoOM, MO3TOMY MPOHAOIIOAATh BO3HUKHOBEHHE BelIeCTBa ObLIO
HEBO3MOXKHO, JIaXKE €CJIM Obl MBI C BaMH CHJCIH B NEpPBOM psiny. Hemb3s ObLIO pa3iuyuTh, T
HAaYMHAIOT (OPMHUPOBATHCA CKOIUICHUS TalaKTUK M MyCTOTHl. UYTOOBI KTO-TO YBHUZAENI YTO-TO
crosee, POTOHBI JOHKHBI ObUITH OECHPEIsITCTBEHHO MPOJIETEeTh Yepe3 BceneHHyo U TeM caMbIM
MOCITYKUTh IEPEHOCUUKAMH UHPOPMAIIHH.

[Mepsoie 380 000 net mocne Bonbmoro B3psiBa Beenennast Obuta HEMpo3padHOH,
MO3TOMY TPOHAOIIOIATh BO3HHUKHOBEHHE BEIECTBA OBLIIO HEBO3MOXKHO, JaXKe €CIH OBl
MBI C BAMH{ CHJICJIN B IIEPBOM PSITy.

TpaHc-kocMHUYeCKOE TyTEMIeCTBHE KaKIOro (OTOHAa HAYMHACTCS B TOH TOYKe, IZIE€ OH
HajeTe]l Ha IMOCJIEIHUNM SJIEKTPOH, OUYYTHUBLUMNCA Yy HEro Ha IYTH, — B «TOYKE IOCJIEIHETrO
paccessHus». [1o Mepe Toro kak OTOHBI OECHPENATCTBEHHO Pa3deraroTcs B pa3Hble CTOPOHBI, OHU
CO3/IaI0T PACIIUPSIOUIYIOCS «TIOBEPXHOCThY MOCIETHET0 paccesiHus — rryounoi npumepHo 120 000
JeT. DTo Ta camasl MOBEPXHOCTh, Ha KOTOPOW POJAMIIMCH BCE aTOMbl BO BcCeleHHOM: 31eKTpOH
MIPUCOEANHSIETCS K aTOMHOMY SIJIPY, U KPOILIEYHBIN BHIOPOC SHEPTUH B BUAE (POTOHA yIEeTaeT MPOUYb
B OypHYIO ayro Jalib.

K »ToMy BpemeHH HekoTopbie oOnacTu BceneHHOW yxe Hayalu YIUIOTHSATHCS Ojaromaps
IPaBUTALMOHHOMY IPUTSKEHUIO COCTABIISIIOIIMX UX yacTe. DOTOHBI, MOCIEAHUMHU PaCCesBLIINECS
Ha JIEKTPOHAX B ITHX 00JACTAX, UMEIOT HECKOJIbKO 0oJiee XOJOAHBIM CHEKTp, 4YeM Te, KOTOpble
paccesuiicb Ha MeHee OOLIMTENbHBIX JJEKTpOHaX, Oonramomuxcs B mycrore. Tam, rae
HaKaIUIMBaeTCs BEIIECTBO, PACTET CHJIA TSDKECTH, Ojarojaps 4eMy TyJa CTATMBAETCs elle 0ojblle
BellecTBa. JTH 00JacTH CTadd 3apOoJbIlIaMU CBEPXCKOIUIEHUI TallakTUK, a B APYrux o0jacTsx
MO-TIPEXKHEMY OBIJIO OTHOCUTENIBHO MYCTO.

Ecnu coctaBuTh moapoOHy0 KapTy (HOHOBOTO KOCMHYECKOTO MHUKPOBOJIHOBOTO W3IIYYCHHS,
OKa)XETCsl, YTO OHA HE COBCEM POBHAsA. TaM €CTh y4acTKHM 4yTh TEIUIEEC U UyTh XOJIOJHEE CPEIHETO.
Ecnu u3y4unTh 3TH OTKIOHEHHS TeMIeparypbl (OHOBOTO KOCMHUYECKOTO H3JIy4€HHUS, TO €CTh
IIOMCKaTh 3aKOHOMEPHOCTH Ha MOBEPXHOCTH IOCIEAHETO PACCESIHMSI, MOKHO CHEIaTh BBIBOABI O
CTPYKType M coOcTaBe BellecTBa B paHHeW BcenenHoil. YUToObl omnpenenuTbh, Kak BO3HUKAIU
raJJakTHUKH, CKOTUIEHHSI U CBEPXCKOIUIEHUS, Mbl ONMPAEMCsl Ha caMble TOYHBIE JIaHHBIE O (POHOBOM
U3JIyYEHUHU, MOIIHYI0 KalCyly BpEeMEHH, KOoTopas JaeT acTpou3ukaM BO3MOXKHOCTb
PEKOHCTPYHpPOBaTh UCTOpUIO BceeneHHoil. M3ydeHue ero 3aKkOHOMEpPHOCTEM — 3TO 4YTO-TO BPOJIE
KOCMUYeCKO! (DpEHOJIOTHH: MBI OILYTIBIBAEM IIUIIKH Ha Yepere HOBOPOXKIeHHOU BceneHHOM.

Ecnu conoctaButh 1aHHble (POHOBOTO KOCMHUYECKOTO M3ITYYEHUS C APYrUMH HaOIIOAEHUSIMU
COBpEMEHHOM U panekoil BceneHHO#, MOXXHO BBISIBUTh BCEBO3MOXHbBIE (yH/IaMEHTAJIbHbIE
cBoiicTBa KocMmoca. CpaBHHUTE DACIpENEICHUE DPA3MEPOB M TEMIEPATYyp TEIUIBIX M XOJIOJHBIX
Y4aCTKOB — M CTaHET IOHATHO, KakoWl OblJa cujia TpaBUTALMM B T€ BpPEMEHa, Kak OBICTpO
HAKaIUIMBaJIOCh BEIIECTBO, U 3TO, B CBOIO Ouepeib, MOACKAXKET, CKOJIbKO BO BceneHHOH ObLIO
OOBIYHOTO BENIECTBa, TEMHOTO BEIIECTBA M TEMHOW SHEpPruu. A OTCloJla MOXXHO CHeNaTh
HEMOCPECTBEHHBIN BBIBOJ O TOM, OyAeT i1 BeenenHas paciiupsaTbest BEUHO.



* *x *

OOBIYHOE BEIIECTBO — 3TO BEIIECTBO, U3 KOTOPOTO COCTOMM Bce Mbl. OHO 4YBCTBHUTEIHHO K
IpaBUTAIlMU U B3aUMOJCHCTBYET CO CBETOM. T€MHOE BEIIECTBO — 3TO TaWHCTBEHHAs CyOCTaHIHS,
YYBCTBUTEJIbHAS K T'PAaBUTALIMHM, HO HE B3aUMOJCHCTBYIOIIAs CO CBETOM HHUKAKMMH M3BECTHBIMU
HaM criocobamu. TemMHas sHEprus — TO 3araJloyYHOEe JIaBjieHHe BakyyMa (ITyCTOTrO MPOCTPaHCTBA),
KOTOPOE€ JIEUCTBYET MPOTHBOMOJOXHO IPaBUTALMKA U BBIHYXJAeT BCeneHHYIO paciIupsThCs BCe
osicTpee. Hame penonornyeckoe oOciaenoBaHue MOKa3bIBaeT, YTO Mbl TIOHMMAaeM, Kak Beya ce0st
Bcenennast B 310Xy NHOCIEIHEr0 paccesHHsi, HO OKa3bIBaeTCs, YTO 3Ta BceneHHas B OCHOBHOM
COCTOUT W3 CYOCTaHIIMH, O KOTOPOW HaM HHUYero He u3BecTHO. OpHaKo, HECMOTpsl Ha HaIle
rirybodaiiliiee HEBEXKECTBO, CETOJHS y KOCMOJIOTUM HAKOHEI[ IMOSBUJIACH 3allelKa, IMOCKOJBKY
(hOHOBOE KOCMHUYECKOE M3TYYCHHUE MTOKA3BIBACT, U3 KAKOT'0 TIOpTaia BhIILIM Mbl Bce. IMEHHO 311eCh
(¢u3MKa CTAaHOBUTCS OCOOCHHO MHTEPECHOH, MMEHHO TaK Mbl MOXKEM y3HaTh, YTO TBOPUIIOCH BO
Bcenennoli u 710, 1 1IocJie TOTO, Kak CBET B Hel oOpen cBoOoy.

TemMHOe BeIIECTBO — 3TO TAWHCTBEHHAs CYOCTaHIUS, YYBCTBHUTCIbHAs K
I‘paBI/ITaHI/II/I, HO HC BSaHMOﬂCﬁCTBymmaH CO CBCTOM HHKAKMMHU H3BCCTHBIMH HaM
croco0amu.

Camo no ce0e OTKpBITHE KOCMHUYECKOTO MHKPOBOJIHOBOTO M3ITyYEHHS BBIBEIO KOCMOJIOTHIO
u3 chepel mMudonorud. OgHako dYTOOBI TPEBPATUTH €€ B COBPEMEHHYIO TOYHYIO HAyKy,
notpeboBanach MmoApoOHass kapTa (OHOBOTO MHKPOBOIHOBOTrO u3inydeHus. Kocmonoru oueHb
BBICOKOTO MHEHHUS 0 cebe. Emre Ob1! Beap nx paboTta — BBIICHUTH, KAKOBA MPUYHMHA BO3SHUKHOBEHHS
Bcenennoii! Ho 6e3 maHHBIX MX OOBSCHEHHs ObUIM JIMIB THIOTE3aMHU. A Teneph KaxkJa0e HOBOE
HaOJIt0IeHNe, KaKIas KPYIHIIA JTaHHBIX CIY>KUAT Cpa3y ABYM IEJSIM: BO-TIEPBBIX, JaeT KOCMOJIOTHH
TaKylo >K€ IUJIOJOPOJHYIO TMOYBY M HaJeXKHBIH (yHZAMEHT, KaKk U Yy BCEX APYTUX TOYHBIX U
€CTECTBEHHBIX HayK, a BO-BTOPBIX, OTCEHBAET TE€OPUU, KOTOPHIE JIOM BBITyMbBIBAIH, KOT/Ia TAHHBIX
OBLIIO HEJIOCTATOYHO U HEBO3MOXKHO OBLIIO CKa3aTh, TPABbI OHH HMJIU HET.

bes aToro Hukakas Hayka HE MOKET CUUTATHCS 3PEIIOil.

4. Mexay ranakTuk

ITpn macmraGHOM MHBEHTapu3auuu BceneHHON M ee COCTaBIAIOIUX B MEPBYIO Ouepe]b OOBIYHO
MOJCUUTHIBAIOT ranakTUku. [lo mocnegHuM oneHkam, B HaOmromaeMol BceeneHHON MX IPUMEPHO CTO
MWIIHAPAOB. ['alakTUKN — sIpKKe, KpacuBble, HAOUTHIE 3BE€3JaMH — YKPAIIalOT TEMHBIE ITyCTble O€3/HbI
IIPOCTPAHCTBA, OyATO rOpojia — HOYHOM Nel3ax noJ KpelioM camosera. Ho Hackosibko Ha camoM zene
mycTsl 3TH IycTele Oe3aubl? (Hackonbko mycTel mons M ayra Mexay ropojgamu?) Eciau ranakTuku
OpocaroTcs B IJ1a3a M yOeXk/1aloT Hac, YTO BCE OCTAIbHOE HEBAKHO, 3TO HE 3HAUUT, YTO B IIPOCTPAHCTBE
MEX]y TajJJaKTUKaMM HE TauTCsl MHOTO TaKOro, YTO TpyaHee mpoHalmonaTts. He uckimodeHo, 4to 31o
Jla>Ke MHTEPECHEE WU BajKHEE IS HBOJIIOLNU BCeneHHOi, 4eM caMy rajlakTUKH.

Hama cobOctBeHHas crnupanbHas ranaktuka Mieunsiii [lyTe Ha3BaHa Tak 3a TO, 4TO W IpaBla
[I0X0Xa Ha MOJIOKO, NPOJMTOE Ha HOYHOE HEDO, €CIM CMOTPETh HAa HEro ¢ 3eMJIM HEBOOPYKEHHBIM
B3M1A10M. CaMO CIIOBO «TajaKTHKa» MPOUCXOIUT OT JPEBHETPEUECKOrO «TaJlAKTOC» — «MOJIOKO». JIBe
Haly Onukaiiliie coCeAKH-TalaKTHKH, paccTosHue 10 KoTopblx MeHbiie 200 000 cBeToBBIX JET,
MaJIEHbKUE M HENpaBWIBHOW (OpMBI. DTH KOCMHUYeCcKHe 00BeKThl HaOmonan PepHan Marennan Bo
BpPEMsl CBOEr0 3HAMEHMTOI0 KPYrocBeTHOro myremecTsus B 1519 rogy u Hamucan o6 3TOM B CBOEM
CYAOBOM XKypHase. B uecTb BeIMKOro Mopensasaress Mbl Ha3Baiu X bombiioe u Manoe MaresiaHoBo
0011ako, ¥ BUIHBI OHM B OCHOBHOM B HOHOM mostymiapuu B BHJIE Hapbl 001a4koB Ha HeOe Te-To 3a
3Be3namu. brkaiinias ramaktika OoJplie HalIel HAXOJUTCS B IByX MHJUIMOHAX CBETOBBIX JIET OT HAC,
3a 3B€3/laMH, COCTAaBISIOIIMMU CO3Be3aHe AHIpoMezabl. JTa CHupajgbHas TajJaKTUKa, UCTOPHUYECKH
Ha3BaHHas Bennkas TyMaHHOCTb AHAPOME/BI, HECKOJIBKO MacCUBHEE U BABOE sApue Mieunoro IlyTu.
IIpuMmeuaTenbHO, YTO BO BCEX OTHX HA3BAaHMAX BOBCE HE TOBOPUTCA O 3Be3nax: Mieunsii Ilyts,



MarennanoBsl oOnaka, TymanHocTe Anzapomensl. Bce oHM ObUM OKpeIIEHBI 7O H300peTeHUS
TEJIECKOIIOB, [I03TOMY JIFOJU HE MOIJIM Pa3risAeTh UX B MOJPOOHOCTSAX U HE 3HAJIU, YTO OHH COCTOST U3
3BE3I.

lanakTuku — spKue, KpacuBble, HAOUTble 3BE3JaMU — YKpallalOT TEMHbIE IyCTble O€3/HbI
IIPOCTPAHCTBA, OYATO ropoja — HOUHOM Nei3ax Mo KPbIJIOM CaMoJIeTa.

Interacting Galaxies Hubble Space Telescope + ACS/WFC « WFPC2

lNanakTuku, 3aneyaTieHHbIC TelecKonoM Xa00a

* * *

Kak pacckasano B rmaBe 9, ecnmu Obl HE TeNECKOINbI, pabOTAIOLIME B Pa3IMYHBIX JUara3oHax
CIEKTpa, MBI OBI 10 CUX TIOP CYUTAIIH, YTO B KOCMOCE MEX/y TalaKTHKaMu ycTo. OJHAKO TP MTOMOIIH
COBPEMEHHBIX JETEKTOPOB M COBPEMEHHBIX TEOPHHA MBI HCCIEIOBAIM KOCMHUYECKHE JIyra M TONS H
OOHApYXKHUITM TaM CaMble PAa3HbIE «CKPBITHIE» OOBEKTHI: TEMHYIO MATEpHUIO, KapJIMKOBBIC TaJlaKTHKH,
TYCKJIbIE TOJNyOble TalaKTUKW, yOeralomye W3 TalakTUK 3Be37bl, B TOM 4YHCIE B3pBIBAIOLINECS,
BE3JIECYIIIME ra30Bble 00JIaKa, MOTPSCAIONINE BEICOKOIHEPTUYHbBIE YaCTHUIIBI PA3HOTO POAA, 3araJ04HY0
KBAHTOBYIO SHEPrHMI0 BaKyyMa M pPACKaJCHHBIH /10 MWJUIMOHOB TpaayCcoOB Ta3, HCITyCKAIOUIUI
PEHTI€HOBCKHE JIy4H.

Briewaristronuii cimcok: MOXKHO CKa3aTb, YTO BCE caMOe€ MHTEpPecHOe BO BceneHHON mpoucxoaur
MEX/Ty TATAKTUKAMH, a HE B HUX CAMHX.

Ecnu TmaTenbHO uccienoBaTh 1000 00beM MPOCTPAHCTBA, OKAKETCS, YTO KAPJIMKOBBIX T'aJaKTHK
B HEM pa3 B JecATh 0OJjblle, YeM KPYNMHbBIX. Mos mepBas HaydHO-TOIYJspHAsl CTaThbsl, KOTOPYIO
Hanucas B Havaje 80-X, Ha3bIiBajach «[ alakTuka U ceMb THOMOBY U Obljia MOCBSIEHA MUHUATIOPHOMY
CEeMEICTBY, IpoKHUBaroIIeMy B Oikalmx okpecTHOCTsIX Mieunoro Ilyrtu. C Tex nmop mo6au3ocT ot
HAC HACUUTAIMU YK€ JECITKH KapJIMKOBBIX rayJlakTHUK. [10JHOKpOBHBIE OOJbIIME TaTaKTHKU COAEpIKAT
COTHM MWUIMAPOB 3BE3/, a KapJHKOBBIE MOTYT COJEpXaThb BCEr0-TO MWJUIMOH, a CJeI0BaTeNIbHO,
3apeTUCTPUPOBATH MX B CTO THICSY pa3 cliokHee. HeyTMBUTEIBHO, YTO MBI IO CHX IOpP OTKPBIBAEM HX
IPSMO Y ce0s 10T HOCOM.



Ecnu TmarensHo MccnenoBatk 000H 00bEM MPOCTPAHCTBA, OKAKETCS, YTO KapIMKOBBIX TaTaKTHUK
B HEM pa3 B J€CSTh OOJIbLIE, YeM KPYIHBIX.

KapnukoBble rajgakTHKH, TAe OOJIbLIEe HE POXKIAIOTCSA 3BE3/bl, OOBIYHO IMOXOXKH Ha KPOLIEUHbIE
CKy4YHbl€ NSTHBIIKUA. Eciou ke B KapiaMKOBOM TralakTHKe elle BO3HUKAIOT HOBBIC 3BE3/bl, OHA
o0s3aTenbHO OyJeT MMETh HENpaBWIbHYIO (OpPMY U, OTKPOBEHHO TOBOPS, BBIIJISIETb HE CIHUILKOM
[IPUBJIEKATEIbHO. Y KapJMKOBBIX TaJlaKTUK €CTb TpPU CBOWCTBA, MELIAIOIIME HUX OOHAPYXUTh.
Bo-nepBbIX, OHM OYE€Hb MAJIEHBKUE, M MX JIETKO 3aTMEBAIOT COOJIa3HUTENbHBIC CITUPATbHBIEC TAIAKTUKHY,
KOTOpBIE COPEBHYIOTCSI 3a Halle BHMMaHHE. BO-BTOPBIX, OHM TYCKJIbI€, IIO3TOMY HE IONAJAIOT BO
MHOTHE HCCJIEIOBaHUs, TJI€ PACCMATPUBAIOTCA OOBEKTHI C SIPKOCTBIO BBIIIE HEKOTOPOro mopora. A
B-TPETHHX, Y HUX HEBBICOKAsS IUNIOTHOCTH 3BE3/1, IO3TOMY OHH IJIOXO BUIHBI Ha ()OHE CBEUYEHUS] HOUHOM
aTMocdepsl 3eMIIu U JPYTruX UCTOYHUKOB. Bee 310 Tak. Ho MOCKONIBbKY KapiIMKOBBIX TaJIAKTUK rOpaszio
Oouiblile, 4YeM «HOPMAJIbHBIX», HAllle OIpeeIeHe HOPMaIbHOT0, Oy, CTOUT IEPECMOTPETh.

BosIbIIMHCTBO M3BECTHBIX HaM KapJIMKOBBIX TIaJlaKTHK JepKaTcs MOOJIM30CTH OT OoJsiee KPYMHBIX
raJlakTUK M BPALIAlOTCs BOKPYT HHUX MO opbute, Oyaro crmytHuku. O6a MarennaHoBbIX o0aka — 3TO
4acTh KapJUKoBOTo cemericTBa Miteunoro [Tytu. OgHako *Ku3Hb rajJakTHUK-CIIYTHUKOB TPY/HA U MOJHA
onacHocTed. Iloutn Bce KOMIBIOTEPHbIE MOAEIM UX OPOUT YKa3bIBAlOT HA MEJUICHHbIE H3MEHEHUs,
KOTOpbIE B KOHIIE KOHIIOB MPUBEIAYT K TOMY, YTO OOJbINas rajJakTHKa CHayalla pacTep3aeT, a MOTOM
MONPOCTY ChECT HE3aAAWINBOI0 KapJIUKa.

lNanaxktuka Mueunslii [IyTh 3a mocieqHU MUUTHAP/ JIET JIMYHO Y4aCTBOBAJIA MO KpaWHEW mepe B
OJHOM aKTe KaHHHOAJIW3Ma — OHAa TOTJIOTHJIA KapJIMKOBYIO TaJlaKTHKY, YbW JKaJKHE OCTAHKHU eIle
3aMETHBI B BUJI€ IIOTOKA 3BE€3/l, BPAILAIOLIETrOCsl BOKPYT FaJlaKTHUECKOT0 LIEHTPA 3a 3B€3JjaMH CO3BE3AMs
Crpenbua. Ota cucreMa HasbiBaercs KapimkoBas sjummnruyeckas rajaktuka B CTpenble, HO JIydilne
ObUI0 OBl HAa3BaTh €€ MPOCTO Y XKHH.

B m1oTHBIX Helpax CKOIUIEHHMH TaJlakTUK TO W /€TI0 CTAJKUBAKOTCS JBE-TPH, a TO U Ooible
KPYIIHBIX TaJIAKTHK, I1OCJIE YEro OCTaeTCs THUTAaHMUYecKas rpyaa OOJIOMKOB: CIUpalbHbIE CTPYKTYpBI,
HCKa)KEHHBIE JI0 TIOJIHOW HEY3HAaBaeMOCTH, CBEXKHE OdYard 3Be3/1000pa30BaHUs, IOPOXKICHHbIE
SIPOCTHBIMH CTOJIKHOBEHHUSIMH Ta30BBIX OOJIAKOB, U COTHU MHJUIMOHOB 3B€3ll, pa30pPOCAHHBIX BO BCE
CTOPOHBI M TOJIBKO YTO BBIPBABIIUXCS U3 TEHET I'paBUTALMU 00€UX ranakThK. HekoTopble U3 3THUX 3BE3]
NEePerpynuupyoTcss U 00pa3yloT CKOIUICHHUs HENpaBHIbHOH (OPMBI, KOTOpbIE MOXXHO Ha3BaTh
KapJIMKOBBIMU TajlakTHKaMu. [Ipoune Tak m ocratotcs apeiidosats. [IpumepHo 10 % Bcex KpymHBIX
TaJJaKTUK HOCAT CJEAbl CEPbE3HbIX TI'PABUTALMOHHBIX CTOJIKHOBEHMH C JPYrMMH KPYIHBIMH
rajJJakTUKaMH, a CPeM raJlakTHK B COCTABE CKOIUIEHHUH 3Ta 70151, BEPOSITHO, B IATH pa3 OoJIbILIE.

ITpumepno 10 % Bcex KpYyIHBIX FaJJaKTUK HOCST CJ€/Ibl CePbe3HBIX IPABUTAIIMOHHBIX CTOJIKHOBEHUN
C APYIMMHU KPYIIHBIMHU TaJJaKTUKaMHM, a CPEIH TaJIaKTUK B COCTABE CKOIUICHUH 3Ta JI0JIs, BEPOSITHO, B
ISTh pa3 OosbIie.

Ha yx, Hacrosimas wmscopyOka. CKONBKO e TaJJaKTUYEeCKUX OIIMETKOB OoJiTaercss 1o
MEXTaJIaKTHYECKOMY TPOCTPAHCTBY, OCOOEHHO B ckoruieHusix? HewssectHo. M3meputs 310 TpyAHO,
MOCKOJIbKY OJIMHOYHBIE 3BE3/bl TYCKJIbIE, U IO OTIAENBHOCTH MX HE NpoHalmonarh. [lpuxomurcs
UCXOAUTh U3 HaOMIOAeHUN c1aboro cBEYEHHUs, KOTOPOE MCIYCKAIOT BCE 3B€3/lbl BMecTe. B cymHocTy,
HaAOJIOICHUS] CKOIUICHUI TaJlakKTUK TO3BOJISIIOT 3apPETHCTPHPOBATH MMEHHO TaKOE CBEYCHUE MEXITY
raJJakTUKaMH, KOTOPOE MOKAa3bIBAET, YTO OpOoAsiunX 0€310MHBIX 3B€3]l, BO3MOYKHO, CTOJIBKO XK€, CKOJIBKO
3BE3/1 B CAMUX I'aJJaKTHKaX.

[lomonbem Macina B OrOHb: MBI OOHApYXWIM (HE HApOYHO) Oojee JJeciaTka CBEPXHOBBIX,
B30PBABIIMUXCS, KAK MBI [10JIaraeM, JaJeKO OT CBOUX «POJHBIX» TaJIAKTUK. B OOBIYHBIX rajJlakTHKax Ha
KaX/Iyl0 B30pBABIIYIOCA 3B€3]ly NPUXOAUTCS OT CTa ThICAY A0 MUJUIMOHA 3BE37, KOTOpbIE HE
B3pBIBAIOTCS, TIO3TOMY OJIMHOYHBIE CBEPXHOBBIE, BEPOSITHO, BBIJIAIOT CYIIECTBOBAHHE IEJIBIX MOMYJISALUI
3B€3Jl, KOTOPBIX Mbl HE BUAUM. CBEpXHOBBIE — 3TO 3BE3/bl, KOTOPHIE B30PBAIMCH U Pa3IETENIUCh HA
MeJbYalliie KyCOYKH, U IPU 3TOM HX CBETUMOCTb BPEMEHHO (Ha HECKOJIBKO HEZEb) BO3pOCia B
MWIIMAPJ pa3, TaK 4TO UX CTaJ0 BUAHO C Apyroro koHua Beenennoil. [lockonbky aecaTtok 0€310MHBIX
CBEPXHOBBIX — 3TO OTHOCHUTEJIBHO HEMHOIO, BEpPOSTHO, MHOTHME M3 HHX €lIe XKAyT, KOrAa Mbl UX
OTKpOEM, BeJb OOJBIIMHCTBO HUCCIECAOBAaHUM CBEPXHOBBIX OCHOBAHO HA CHCTEMAaTHYECKUX
HaOJIOIEHUSIX U3BECTHBIX TANAKTHK, a HE IIyCTOTO MPOCTPAHCTBA.

CBepxHOBBIE — 3TO 3BE3/bl, KOTOPHIE B30PBAINCH U PA3JIETENUCh HA MeNbYalIINe KyCOUKH, U TPH
3TOM HMX CBETHMOCTh BPEMEHHO (Ha HECKOJIBKO HEJElNb) BO3pPOCia B MIJIJIMAP Pa3, TaK 4TO UX CTaJIO
BHUJIHO C Ipyroro KOoHIa BeeneHHoi.



* * *

CKOIUICHHS TAJIAKTHK — 3TO HE MTPOCTO CYMMa COCTABIISIONIUX WX TAAKTHK W OpOISTUNX 3BE3]I.

W3mepenust mpu MOMOINM PEHTICHOBCKUX TEJIECKOIIOB MOKA3bIBAIOT, YTO MPOCTPAHCTBO BHYTPHU
CKOIUICHUH 3aIlOJIHEHO Ta30M, PAacCKaJeHHBbIM 0 JECATKOB MHWJUIMOHOB TPaayCoB. JTOT ra3 Takoil
TOPSTYUH, YTO CIY)KUT MOIIHBIM UCTOUYHHKOM PEHTICHOBCKUX Jyued. Korjga GoraTeie ra3oM rajiakTHKHA
MPOXOMASAT Yepe3 ITOT TOpSYUN ra3, OHM JMIIAFOTCS OONbIICH YacTH COOCTBEHHOTO Ta3a, a 3HAYWT, U
CIIOCOOHOCTH CO3JaBaTh HOBBIE 3BE3/bl, YTO OOBSICHICT MHOTHE HAOIIOAATCIbHBIE OCOOCHHOCTH TaKUX
«000/IpaHHBIX» TANaKTUK. Ho ecnu mocunTaTh MOTHYI0 MAacCy pacKajJeHHOTO ra3a, TO B OOJILITUHCTBE
CKOTUICHHUH OHa OKa)KeTCsl OOJIbIIIE COBOKYIMHOW MAacChl BCEX TaJJaKTUK B CKOIUICHWH B IICJIBIX JIECSATH
pa3. Xyxke TOT0, CKOTUICHHUS TOTPYKEHBI B TEMHOE BEIIECTBO, Macca KOTOPOTO B JIECATh pa3 OoJIbIle
MacChl BCEX OCTAJIBHBIX (BUAMMBIX) KOMIOHEHT. IHBIMU CIIOBaMU, €CJIi OBl B TEJIECKOIBI ObLIO BUIHO
HE CBET, a MaccCy, Halllh JparoleHHbIC TaJaKTUKA B CKOIUICHUSIX TMOKAa3aJIHCh OBl HEB3pPAUYHBIMH
TOYCYKaMHU B TUTAHTCKOW TPaBUTHPYIOIICH cdepe.

Bce ocrtanbHOE TIPOCTPAHCTBO BHE CKOIUICHWM HACEJIIEHO TallaKTUKaMU, MUK paciBeTa KOTOPBIX
naBHo mpoien. Kak yxe ynmoMuHanoch, CMOTPETh B TAJIbHUI KOCMOC — BCE PABHO YTO I€0JIOTY TUISIAETh
Ha CJIOMCTBIE 0CAI0OYHBIE TIOPOJIbI, KOTOPBIC M3JIaratoT BCIO UCTOPHIO (POPMUPOBAHUS TOP.

lanakTuku Tyckiible HE TOJBKO IMOTOMY, YTO IO HUX TaK JajeKO, HO €IlEe U [IOTOMY, YTO JOJISI SIPKUX
3B€3]l B HUX HEBEJIHKA.

PaccrosiHust B KocMoOce Tak OTPOMHBI, YTO CBET JIOJIETaeT JO HAc 3a MWIJIHOHBI, a TO U 3a
musap el et. Korna Beenennas Obiia BABOE MOJIOKE, YeM ceiuac, Obuta MUPOKO pacipocTpaHeHa
OYCHb TYCKJasi Pa3HOBHJIHOCTh OUYEHb TOJYOBIX TallaKTHK cpeaHero pasmepa. Mol BuauMm ux. OHH
B3BIBAIOT K HAM M3 JIAJICKOTO IMPOIUIOr0 — T€ CaMbIe «IaJicKue-IalieKue TajJakTukmy». ['omy0oii nBer —
9TO CBEUYEHHUE TOJIBKO YTO O0Opa30BaBIIMXCS 3BE37], HEJOJITOBEUHBIX, FOPSIYUX, MACCUBHBIX M SIPKUX.
lManakTuku TyckJible HE TOJIBKO IIOTOMY, YTO J0 HUX TaK JaJIeKo, HO U IMOTOMY, YTO JIOJIsl SIPKUX 3BE3]l B
HuX HeBenuka. [[ogo6HO ArMHO3aBpaM, KOTOpPbIE MPUILLIN U YIILJIH, U €IMHCTBEHHBIE UX MOTOMKH B HaIIH
JHU — 3TO TTHIBI, TYCKJIbIE TOJyOble TaTaKTHKU JaBHO BBIMEPJIM, HO, BEPOSTHO, UMEIOT aHAJOT B
coBpeMeHHOU Bcenennoii. Bee nu ux 3Be3abl Bbiropenu? A BAPYr OHM IIPEBPATWIMCH B HEBUJIUMBIE
Tpynbl, pa3OpocaHHble 1o Bcell Bceenennoit? Mnu 3BOIIOIMOHMPOBAIM M CTAIW HPUBBIYHBIMH HaM
COBPEMEHHBIMH KapJIMKOBBIMM rajakTukamMu? Mam ux BceX MOTJIOTUIIM KPYITHbIE TAIAKTUKUA? DTOTO MBI
HE 3HaeM, 3aTO MOKEM TOYHO OMPEICIUTh UX MECTO B KOCMHUYECKON XPOHOJIOTHH.

Ecnu mex iy KpynmHbIMU TATaKTUKAMH B KOCMOCE HaXxOJIUTCS TaK MHOTO BEIIECTBA, MOYKHO OXKUATh,
YTO OHO OYJIET OTYACTH 3aCJIOHSITh OT HAC OCTAJIBHOM Tei3ax. DTO U B caMOM JieJie MellaeT HaOroaaTh
caMble Janiekne OOBEeKThl BO BceneHHOH, Hampumep, KBazapbl. KBazapbl — 3TO OYeHBb SIpKHE sJpa
raJlakTHK, Y€ CBET, KaK MPaBmIIO, JOOMPAETCS 0 HAIIMX TEJIECKOIOB, MpoieiaB o Bcenennoii myTh B
Muumapael JeT. [lockonbKy KBa3apbl — HEOOBIYAHHO JalieKhe UCTOYHHUKHU CBETA, U3 HUX IMOJIYYarOTCS
WJCabHBIC TOJOTBITHBIE KPOJUKUA Ui OOHApYKEHHS BCSUECKOTO MyCOpa B TPOCTPAHCTBE MEXKITY
HAMHU.

KBazapbl — oueHsb sipKue sijipa ralakTHK, Y€l CBET, KaK MPaBUiIo, JOOMPAETCS IO HAIMX TEJIIECKOIOB,
pojieniaB 1o BeeneHHoM myTh B MUJUTHAP/IBI JIET.

W B camom perne, eciiu pa3ioKUTh CBET KBa3apa Ha CHEKTPaJIbHbIE KOMIIOHEHTHI, B HEM OKa)KeTCs
MTOJTHBIM-TIOJTHO CJIE/IOB T'a30BbIX OOJIAKOB, Yepe3 KOTOPhbIE CBET ycmesn MpoiTH. Bce m3BecTHhIE HaM
KBazapbl, B Kakoi Obl uyacTh HeOa WX HU OOHAPYKHWIH, COJEPKAT B CBOEM CIIEKTPE OTIEUATKH
M30JIMPOBAHHBIX BOJAOPOIHBIX 00JIAKOB, pa30pOCAaHHBIX B MPOCTPAHCTBE U BPEMCHH.

DTOT YHHMKAJIBHBIM KJIACC MEKTalaKTUYECKHX OOBEKTOB OBLI OOHAPYXEH B BOCHBMUJECATHIE TOIbI
XX Beka M JI0 CUX TMOp OCTAeTCs MPEeJIMETOM aKTHUBHBIX nccneaoBanuil. OTkyna onu B3suinch? Kakosa
cojiepxaniasicsi B HuX macca?

CriekTphl BceX M3BECTHBIX KBA3apoOB COAEPIKAT CJEIBI BOJOPO/A, a 3HAYUT, 00Jlaka BOJAOPOAA €CTh
Bo Bcenennoit moBcrogmy. W, kKak W OXHIANOCh, YeM Jajbllle HAaXOTUTCS KBaszap, TeM OOJbIIe
BOJIOPOJHBIX 00JIAKOB HAKJIAJILIBAIOT OTIIEUATKH Ha ero crekTp. HekoTtopeie oTrneuaTku (MeHee OHOTO
MPOIIEHTA) — TIPOCTO CJICJICTBHE TOTO, YTO JIy4 HAIIETO 3PEHUSI MPOXOJUT Yepe3 Ta3, COJepIKaIINNCS B
OOBIYHOW CUPATHLHOW WM HEMPaBUIIBLHOM rajakTuke. PazymeeTcs, MOKHO OXHJaTh, YTO MO KpahWHeH
Mepe HEKOTOPhIC KBa3aphl OKAKYTCS MO3aM OOBIYHBIX TATaKTUK, KOTOPBIE MbI HE BHJIUM, TIOTOMY UTO
JI0 HUX CIUIIKOM Jajeko. OgHako Apyrue oObEKThI, MOTJIONIA0IINE CBET KBAa3apoB, C TaJaKTUKaMU HE
CITyTaelllb.



OnHako CBET KBa3apoB HEPENKO MPOXOAUT CKBO3b OOJIACTH TPOCTPAHCTBA, COJAEPIKAIINe
YyJIOBUII[HbIE HCTOYHUKHU T'PAaBUTAIMH, OTYEr0 BUAMMBINA OOIHMK KBa3apa KaTacTpO(pUUIECKH UCKaKaeTCsl.
OOHapyXKUTh 3TH HCTOYHUKU 3a4acTYyI0 HEMPOCTO, MOCKOJbKY OHH MOTYT COCTOSITb M3 OOBIYHOTO
BEILIECTBA, KOTOPOE HAXOJUTCS CIMILIKOM JaJeKO OT Hac M IOTOMY O4YE€Hb TYCKJIOE, a MOIYT
MPENICTaBISTh COOON CKOIUIEHUSI TEMHOT'O BEUIECTBA — HAIIPUMEP, OKOJIO IIEHTPOB CKOIICHUH TralaKTHK.
Tak wnm wHAue, TIe Macca, TaM W TpaBUTalMs. A TJe IpaBUTAlUs, TaM, COIVIACHO OOIIeH Teopuu
OTHOCHUTEJIBHOCTU DWHIITEWHA, U UCKPUBIIEHNE ITPOCTPAHCTBA. A UCKPHUBIIEHHOE POCTPAHCTBO BIIOJIHE
MOJKET BeCTH ce0sl Kak 0ObIuHAasi CTEKJISTHHAS JIMH3a U U3MEHHUTD ITyTh MPOXOISALIETO CKBO3b HETO CBETA.
W B camom pene, nanekue KBa3apbl U LEJble TaTaKTUKU BUIHBI HAM CKBO3b <JIMH3Y» M3-32 MACCHUBHBIX
00BEKTOB, OKA3aBIIUXCS HA JIy4e 3PEHUS 3€MHBIX TEJIECKOINOB. B 3aBHCHMOCTH OT MaccChl TaKOH JINH3BI
U MCKPUBIICHHOW T'€OMETPUU Jlyya 3pEHMs I'PAaBUTALMOHHAsS JIMH3a MOYKET YBEIMYUBATh, UCKAXKATh U
JaKe pacIIeIUIATh JalleKuid HMCTOYHMK CBETa Ha HECKOJbKO H300pa)KeHUH — TOUb-B-TOYb KpHUBBIC
3epKajia B mapKax pa3BIICUCHUM.

Cpenu caMbIX JalleKUX M3 M3BECTHBIX HaM OOBEKTOB BO BceneHHON ecTh naxe He KBaszap, a
oObIUHAs TalaKTHKA, Y€l Calblil CBET CYIIECTBEHHO YCHJICH O] IEHCTBUEM IPaBUTALMOHHOMN JIMH3BI,
HaxosIencs Mexy HaMu. Tak 4To, €ciiv Mbl XOTUM 3arJIIHYTh Ty[a, Ky/a HE TO3BOJSIOT OOBIYHBIC
TEJIECKOIIbI, HAM IPUIETCS PaCCYUTHIBATh HA ITH «MEKIAJAKTUYECKHE» TEIECKOIBl — U ¢ UX OMOIIIBIO
OOHOBJIATH PEKOP/IBI ATHHOCTH.

* * *

Me:KranakTH4ecKkoe MPOCTPAHCTBO — ATO, KOHEYHO, 04apOBATEIbHO, HO TYyJSATh TaM BPEIHO JUIS
3nmopoBbs. Jlaxe ecnu mpeHeOpedbr TeM (akToM, 4YTO BamleMy TEIUIOMY OPraHu3My MPHICTCS
3aMep3HYTh HACMEPTh, YTOOBI JOCTHYL PAaBHOBECHS C Lapsieii Bo BeeneHnoi remmneparypoii, paBHoi 3
KenbBuna (-270°C). 1 tem, 4To KJIETKH Ballledl KPOBH JIOMHYT, KOT/IA BBl 3aJI0XHETECh OT OTCYTCTBHUS
atmocepHoro masnenusi. Bce 3To 3aypsaHbie omacHOCTH, HE TpeOyromue ocoboro BHUMaHus. EcTh u
Ooslee HK30THUECKHE: HAIPUMEpP, MEXKTaJaKTUUYeCKOEe IPOCTPAHCTBO IOCTOSIHHO —IPOILIMBAIOT
BBICOKOHEPIMYHbIE CKOPOCTHBIE 3apsDKEHHbIE CyOaTOMHBIE 4acTHIbl. MBI 30BéM HX KOCMHUYECKHUMHU
ay4yamu. Camble BBICOKOHEPIMYHbIC YaCTHUIIBI 00JIaAal0T SHEPrUel B CTO MUJJIMOHOB pa3 0oJblle, YeM
MO’KHO JIOCTHYb B CaMBIX KPYIIHBIX YCKOpPHUTENISIX Ha 3emie. OTKyaa OHM OepyTcsi, OCTaeTcs 3araikowu,
OJIHAKO OOJIBIIMHCTBO W3 ATHX 3apsKEHHBIX YacTUL — 3TO IPOTOHBI, fA1pa aTOMOB BOAOPOAA, U
JBUKYTCSI OHU €O CKOPOCTBIO 99,9999999999999999999 mpouenra ckopoctu csera. [IpumeuaTensHo,
YTO KaXKast U3 ATUX CyOATOMHBIX YaCTHUI] MHOT/Ia HECET CTOJILKO SHEPTHH, YTO €€ XBATUT, YTOOBI 3a0UThH
B JIYHKY MSIYMK JUIsl ToJib(a ¢ 1000 TOUKM Ty KalKu.

Ho camoe, mnoxanyil, 5K30THUECKOE sBJIIEHME MeXAy (M Ccpeau) TalakTUK B BaKyyMme
IIPOCTPAHCTBA-BPEMEHU — ATO OYpJIsAIIMil OKeaH BUPTYaJbHBIX YaCTHII, ITap BEILIECTBA U aHTHBEIECTBA,
KOTOpbIE HEBO3MOXXHO 3aperHCTPUPOBATh, IIOCKOJIBbKY OHM IIOCTOSHHO BO3HUKAOT M TYT XK€
AaHHUTWIMPYIOT. OTOT MOpa3UTENIbHbIN (DEHOMEH, NpeACKa3aHHBI KBAaHTOBOW (M3UKOW, HA3BAIH
«QHeprued Bakyyma», W OHA TPOSBISETCS B BHUJAE HANPABIEHHOIO HApYXy JaBJCHUS,
IIPOTUBOJECHCTBYIOIIETO TPAaBUTALMHM, KOTOPOE IIPEKpacHO ce0s YyBCTBYET JaxXe HpU TOJHOM
OTCYTCTBMM BellecTBa. BeposATHo, pacimiupeHue BceneHHOW — BOIUIOLIEHME TEMHOW JHEPIUU —
0OBSICHACTCSI UMEHHO BO3/ICHCTBUEM YHEPIUU BaKyyMa.

BepositHo, pacumimpenue BceneHHON — BOIUIOIIEHHE TEMHOM SHEPruuM — OOBSCHSETCS HMEHHO
BO3/JICHICTBHUEM SHEPIUU BaKyyMma.

Jla, B MEXrajJakTH4eCKOM MPOCTPAHCTBE U BIIPABAY MPOMCXOIUT camoe uHTepecHoe. U Tak Oyner
BCerja.

5. TeMmHOe BeLWwecTBO

Camas 3HaMeHMTasi U3 CUJI IPUPOJbI — FPABUTALUS — OTBEYAET U 3a CaMble IIOHATHBIE, U 3a CaMble
3araJlouHble MPUPOAHBIE siBJIeHUs. UTOOBI MOHATH, YTO 3arafjlodHOE «IUCTAHIIMOHHOE BO3JEHCTBHE»
IpaBUTALUU KOPEHUTCS B IIPUPOJHBIX CBOMCTBAX BCEX YACTHUIl BELIECTBA U CHUILYy IPUTSIKCHHUA MEKIY
TOOBIMHM  JIByMSI TEJaMHM MOXHO OINHCAaTh TMPOCTBIM alreOpandeckuM ypaBHEHHEM, HOTpeboBaics
camblil OJecTAIMN U BIAMATENbHBIN yM ThIcsueneTus: — renuil Mcaaka HpioroHa. A 4ToOBI MOKa3aTh,
YTO €Ile TOYHEE NWCTAHLMOHHOE BO3ICHCTBHE TPABUTALMM OIMCHIBAECTCS KAaK HCKAKCHUE TKAHU
IIPOCTPAHCTBA-BPEMEHH, BBI3BAHHOE JIIOOBIM COYETAaHHEM BEIECTBA U SHEPIUH, MOTPeOOBaANICS CaMblit



OJIeCTSIMMUNA W BIUSATENBHBI yM MPONUIOTO CTOJETHS — TeHW AnbOepra DWHINTEHHA. DWHIITEHH
Mokasaj, 4to Teopus HbroToHa Hy>KaeTcs B HEKOTOPOM BUJOU3MEHEHHUH, YTOObI OMKUCATh TPABUTALIUIO
TOYHO — TO €CTh, HANpHUMep, NPeJCKa3aTh, HACKOJIBKO HCKPUBHUTCA JIyd CBETa, MPOXOJS MHUMO
MAacCHBHOI'O Tejla. YpaBHEHUs DMHINTEHHA CJIO0KHEE HbIOTOHOBBIX, 3aTO OHU MPEKPACHO OINHCHIBAIOT
BEIIECTBO, KOTOPOE MBI 3HaeM M JoOUM. Bce To BelecTBo, KOTOPOE Mbl BUJIUM, OLIYIIAEM, OCSA3aeM,
HIOXaeM M MHOTJIa Tpo0yeM Ha BKYC.

Kro Gyner ciemyroniM B 3TOH uepe/ie reHueB, HeU3BECTHO, HO MBI YK€ ITOYTH CTO JIET XKJIeM, Kora
MOSIBUTCSL KTO-TO, KTO OOBSCHUT, MOYEMY IOJABJISIONIEe OOJBIIMHCTBO TPABUTAIMU, KOTOPYIO MBI
Hamepsuti Bo BceenenHol, — moutn 85 mporieHToB! — oOecrieunBaeTcs cyOCTaHIMEH, KOoTopas 0OoJIbIe
HUKaK HE B3aUMOJCWCTBYET C «HALIMMM» BEIIECTBOM M JHEprueid. A MOKeT, M30BITOK TI'PaBHTALIUH
BOOOIIIE TTOPOXKJICH HE BEIIECTBOM M YHEPTHUEH, a 4eM-TO KOHLENTYyaabHO UHBIM? Tak Win MHave, Mbl He
nMeeM 00 3TOM HM MajieiIero npejacrapieHus. M H1 Ha miar He mpuoOInM3mIMch K otBety ¢ 1937 rona,
Korja mnpobJeMy «HEIOCTAIoLIe MacChl» BIEPBBIE MPOAHAIM3MPOBAT AMEPUKAHCKHUNA acTpOPHU3UK
mBeiapckoro npoucxoxaenus @pui LBuku. On npenogasan B KanupopHUicKOM TEXHOJIOTUYECKOM
MHCTUTYTe Oojiee cOpoka JIeT W coueTayl IiIyOodailiime mo3HaHus B (U3HKE KOcMoca C
HCKITIOYUTENbHBIM KPAaCHOPEUHEM U MOPA3UTEIBHON CIOCOOHOCTHIO KPUTUKOBATH KOJLJIET.

[BukM wuccnenoBajl JBMKEHUE OTAEIbHBIX TaJJAKTUK B IPEJENax OrPOMHOIO CKOILUICHHMS,
pAcCIIOIOKEHHOTO Ha OOJBIIOM pPACCTOSHUM 32 HAIIMMHU COCEeIKaMHU-3Be3naMu MieuHoro Ilyrw,
COCTaBJISIOUIMMH co3Be3nue Bosocsl BepoHuku (B uecTh ApeBHeeBpelcKoM mapeBHbI). CKoIuleHHE
Bonoc Beponukw, kak Mbl Ha3bIBa€M €T0 CETOAHS, — 3TO M30JIMPOBAHHBIN I'yCTOHACEIICHHBIN aHCcaMOJIb
rajlakTuk npumepHo B 300 MMIITMOHAX CBETOBBIX JIET OT 3eMild. ThICA4a €ro rajJjakTUK BpaIlaroTCs
BOKPYT LIEHTPa CKOTUICHUS Ha TEPBbIM B3TJISA JOBOJBHO CyMAaTOIIHO, OYATO POl MYeNl BOKPYT YIIbs.
[{BuKH M3y4ms ABM)KEHHE HECKOJIBKHMX JIECATKOB TaJJaKTUK B KAUYECTBE METOK I'PAaBUTAIIMOHHOTO ITOJIA,
KOTOPOE CBS3bIBAE€T CKOIUIEHHWE BOEIMHO, U OOHApYKWJI, YTO UX CPEAHSAsS CKOPOCTb Ha YyJIUBIICHUE
BenuKka. [lockombKy BBICOKAass CKOPOCTh MPHUTATUBAEMBIX T OOBIYHO OOBICHSIETCS OONBIION
rpaButanueil, [[BUKU Ipeanonoku, 4To B LEHTpe cKoIuleHus Bonoc BepoHMKHM HaxoIuTCs Kakas-To
rHranrckas Macca. YrToObl COMOCTaBUTh TAKYI OIICGHKY C pEaJbHBIM IOJIOKEHHEM Jell, MOXHO
BBIYHCIIUTh CYMMY MacC BCEX BUJIMMBIX raJlakTUK B cKoruieHuu. 1 xots Bonocel Beponuku cunrarores
OJIHUM M3 CaMbIX KPYNHBIX M MACCHBHBIX CKOIUIEHMH BO BceneHHOH, BUIAMMBIX TaJakTHK B HEM
HEI0CTaTOYHO, YTOOBI OOBSICHUTH CKOPOCTH, KOTOpbIe n3Mepui L[Buku.

Hackonbko Bce muoxo? Heyxxenu u3BecTHbIe 3aKOHBI rpaBUTanuu Hac nonasenu? B ComneuHoit
cUCTEeMe OHH, OJIHAKO, AEHCTBYIOT OecriepeboitHo. HbloTOH mokasai, 4To BCerja MOKHO OJHO3HAYHO
paccunTaTh CKOPOCTh, KOTOPYIO MOJDKHA MOJIEPKUBAThH IUIAHETAa, YTOOBI COXpaHSITh CTAOMIBHYIO
opbuty Ha TOW mnm wHOW muctanimu ot CosHna, He ynacth Ha CoJHIIE W HE yineTeTh Ha Oosee
nanekyo opouty. Okas3piBaeTcsi, €ciau Obl MBI MOIJIM Pa30rHAaTh 3€MJII0 MO OpOUTE CO CKOPOCTHIO
OoybIlle HBIHEITHEW B KOpeHb KBaapaTHbeid u3 nByX (1,4142...) pa3, Hama miaHeTa OCTUTIIA OBl
«BTOPOM KOCMHUYECKOW CKOpPOCTH» U NOKHHYna Obl CosiHeuHyro cuctemy. Te e pacdeTbl MOXKHO
MPUMEHUTh K CHUCTEMaM ropaszio 0osiee KpymnHbIM, Hanmpumep, K Hamel ranaktuke Mueunsiii I1yTe, B
KOTOpOM 3B€3/1bl ABMKYTCSI IO OpOUTaM, COOTBETCTBYIOLIMM I'paBUTAIIMM BCEX OCTAJIbHBIX 3BE3M, U K
CKOIUIEHUSIM TaJaKTUK, B KOTOPBIX Ka)K[as TajJlaKTHKa OIIYILIAeT TIpaBUTALIMIO BCEX OCTAJIbHBIX
rajJjakThK. IMEHHO TIOATOMY B 3alTMCHBIX KHI)KKAaX DWHIITEHHA HAa CTPAaHUYKE C POPMYJIaMH MOSIBHIIACH
snurpamMma B decth Vcaaka HeioToHa (ona mpuBeneHa B kuure Karoly Simonyi, A Cultural History of
Physics (Boca Raton, FL: CRC Press, 2012)):

Seht die Sterne, die da lehren
Wie man soll den Meister ehren
Jeder folgt nach Newtons Plan
Ewig schwiegend seiner Bahn.

(B3ensanume Ha 36e30b1, KOMoOpble yuam, KaK Haoo CIYWAMbCs YYUmens. Kaxcoas 6e4HO U CHOKOUHO
osuoicemces coenacho paciemam Hetomona no ceoemy npeonucanHomy nymiu.)

Ecnu mb1, kak 310 caenan L{Buku B 30-e roasl, uzyunm ckoruienne Bonocst Beponuku, To okaxkercs,
YTO BCE TAJIAKTHKH, KOTOPHIE B HETO BXOST, IBUKYTCS CO CKOPOCTBIO OOJBIIIE BTOPOH KOCMUYECKOM
JUTs 3TOTO CKOTuieHus. OHO TOMKHO OBLTO OBICTPO pasleTeThCs Ha YACTH, BCETO 3a HECKOJIBKO COTEH



MUJIJIMOHOB JIET HE JOJIXKHO OBUIO OCTATHCS HU cjiela OT HBIHCIIHETO POs. OI[H&KO 9TOMY CKOIUICHHIO
YKE OoubIIIe JACCATU MUJIJIMApAOB JICT — OHHU IIOYTH YTO POBECHHUKHU C camoi Bcenennoii. Tak B
aCTpO(I)I/ISI/IKe MOsABUJIACh CaMas CTapas Ha CCTOJIHA 3a1a4a 0e3 oTBeTAa.

* * *

Ha npotspkenun necsatuiieTui, mpomeanmx nocie myonukanuu padot L[Buku, Ty ke 0COOEHHOCTD
BBISIBWIM W y JPYTUX CKOIUICHWH TalaKTHK, TaK YTO pPeYb HJAET HEe O KAKOH-TO YIUBUTEIBbHOM
ocobennocty Bonoc Beponuku: 310 cKOIIeHHE HM B 4eM HE BHHOBaTO. A KTO BuHOBat? Mmu urto?
Hetoron? On BHe nopo3penuid. [lo kpaiineid mepe, noka. Ero Teopun nzyyanucs 250 et v npouuin Bce
npoBepku. OuHmTetH? Het. Konmoccanbhasi rpaBuTaiusi CKOIJICHUH TajJakTUK BCE K€ HE HACTOJBKO
BEIMKa, 4YTOOBI TpeOOBaTh IMOJHOMACIITAOHOTO TPUMEHEHHSI OOIIeH TEOPHUH OTHOCHUTEIBHOCTH
OWHIITEeHHa, KOTOpOi BO BpemeHa [I[BMKM UMCHONHWUIOCH BCEro ABaANAThH JeT. BO3MOXHO,
«HEJOCTAIOLIAas Maccay, yAepKUBaIoUIas ralakTUKK B CKOIUIEHUH Boisiocsl Beponuku, u B camoMm zaene
CYIIECTBYET, MPOCTO B KAaKOH-TO HEW3BECTHON HeBUAMMOH ¢opme. CerogHs Mbl JOBOJIBCTBYEMCS
BBIPQ)KEHUEM «TEMHOE BEILECTBO»: OHO HE HAMEKAeT, YTO HaM 4Yero-To HeI0CTaeT, HO BCE JKe
IpeIoaraer, yTo J0JIKHA CYIIeCTBOBATh KaKasi-TO MHAsl pa3HOBUHOCTb BEILIECTBA, IPOCTO MBI €€ elle
HE OTKPBLIH.

EnBa acTpou3uKM CMUPHWIKCH C CYILIECTBOBAaHHEM TEMHOT'O BEILECTBA B CKOIJICHUAX TaJIakTHK, KaK
3araJlka CHOBa 3asBMJIa O CBOEM He3puMoM npucyrctBuu. B 1976 romy mnoxoiinas Bepa PyOun,
actpodusuk u3 Mucrturyra Kapuerm B BammHrrone, OTKpbula TMOXO0XYH) aHOMAaJIHIO Macc BHYTPH
caMHUX CHHMpalbHbIX TajakTUK. OHa M3y4alla CKOPOCTH BpAILIEHMs 3BE3J BOKPYI LEHTPOB TaJlaKTHK U
cHayajga oOHapyXuja TO, YTO M OKMJaJla: BHYTPH BUAMMOIO JMCKAa KaKJIOM TaJaKTUKU 3BE3[BI,
HaXOJAIINECs Jajblle OT LEHTPa, IBIKYTCS ObICTpee, 4eM OrKHUe. YeM nanblie 3Be3/1bl, TeM OOJblie
BeLIECTBa (3BE€31 M ra3a) HaXOOUTCS MEKIY HUMHU M LIEHTPOM TaJlaKTUKH, MOITOMY Y HUX BBIIIE
opOutanbHas ckopocTb. OHAKO 3a MpejeNaMu CBETAIIErocs AMCKA TaJaKTUKU MOXKHO OOHAapy>KUTb
M30JIMPOBaHHbIE I'a30Bble 00JIaka U HECKOJIBKO SIpKUX 3Be3]. Bepa PyOun mpocnenuna qBuXKeHHE 3THX
00BEKTOB, MCIIOIH30BAB UX KaK METKH TPAaBUTALIMOHHOTO IOJIS BHE CaAMbIX SIPKUX YacTeH TrajakTHK, Te
HET BUAMMOIO BEIIECTBAa, BHOCAIIETO BKJaJ] B OOLIYI0 Maccy, U OOHAapy>KWwia, 4yTO MX OpOUTaJIbHbIE
CKOpPOCTH, KOTOpbI€ JOJDKHBI ObUIM 3/€Ch, B TIJIyXOM IPOBMHLUH, IOCTENIEHHO YMEHbIIAThCS C
YBEJIMYEHUEM PACCTOSHUS, OCTABAINUCH MO-TIPEKHEMY BBICOKHMH.

OTH mycThIe 1O OOJbIIeH YacTH 00bEMBI TPOCTPAHCTBA — JAJbHEE 3aX0IyCThe KaXI0W raJlaKTHKH —
colepKaT TaK Maj0 BHIMMOIO BEIIECTBA, YTO AHOMAJbHO BBICOKHE OpOUTAIbHBIE CKOPOCTH
3BE3/I-METOK HEBO3MOKHO OO0BsICHUTH. Bepa PyOuH COBEpIIEHHO 3aKOHHO MPEATOJIOKUIIA, YTO B ATHX
JaNbHUX 00JacTsAX, JAJIEKO 3a MpeesiaMi BUAMMOTO Kpasi KaKJOW CIUPATBbHON rallakKTUKH, HAXOIUTCS
KaKas-TO Pa3HOBHJIHOCTh TEMHOIO BelecTBa. biaronaps pa6oram PyOuH MBI Tenepp Ha3bIBaeM 3TH
3araJlouHble OOJIACTH «Taj0 TEMHOT'O BELIECTBa». 3arajJlouHble Iajo CYIIECTBYIOT y HAC MPAMO I0J]
HOCOM, 371eCbh, 0K0JI0 MiieuHoro [lytu. Pacxoxnenue Mexay cOBOKYIHON Maccoil BUIUMBIX OOBEKTOB
W Maccoi, KoTopas OObsCHsa Obl OOIIYI0 T'paBHUTAIMIO, HAJIWIIO BO BCEX TaJaKTHKaX M BO BCEX
CKOIIJICHUSIX; NHOT/Ia OHU Pa3IMYaroTcs B HECKOJIBKO Pas3, a MHOT/Ia — B HECKOJIBKO COTEH. B cpennem 1o
Bcenennoll nosmyvaercs, 4To TEMHOE BELIECTBO B KOCMOCE OOECHeuMBaeT MPUMEPHO B ILECTh pa3
OoJIblIIe TPAaBUTALINH, YEM BCE BHIMMOE BEIIECTBO.

JlanpHeWe MCCIeI0OBaHus MOKa3all, YTO TEMHOE BEIIECTBO HE MOXET COCTOSATh M3 OOBIYHOTO
BEIIECTBA, KOTOPOE MIOYEMY-TO CBETHTCSI TYCKJIE€ WIIM HE CBETUTCs BooOmIe. K 3TOMy BBIBOY OJABOIAT
JIB€ JIOTUYECKUE LIEMOYKHU. Bo-nepBBIX, Mbl MOKEM MPAKTHYECKU C MOJHOM YBEPEHHOCTHIO UCKIIOYUTh
BCEX 3HAKOMBIX HaM KaHIUAATOB — B TOYHOCTH KaK IOJO03PEBAEMBIX NPHU OTMO3HAHWU. MOXKET OBITh,
TEMHOE BEIIECTBO 3aJieraeT B uepHBIX AbIpax? Her, Mbl Obl HaBepHsIKa OOHAPYXHIU TaKkoe OOJbIIOE
KOJINYECTBO YEPHBIX JIBIP 1O TPABUTAIMOHHOMY BO3ICHCTBUIO Ha Onmkaiimme 3Be3nbl. MoXer, 3To
TeMHbIe obnaka? Het, oHM OBl MOTJIOMIAMK CBET JAIEKHUX 3BE3J MIIH €Ille KaK-TO B3aWMOJCHCTBOBAIHN C
HUM, a JOOpOHOpPSIOYHOE TEMHOE BEIECTBO TaK HHUKOI/IA HE IMOCTYMaeT. A MOXET, 3T0 Opomsuue
IJTAHETHI, aCTEPOUIBI U KOMETBHI B MEK3BE3THOM (MJIM MEKIaJaKTUYECKOM) IIPOCTPAHCTBE, BEJlb BCE ATH
Tena caMu He cBeTaTcs? TpyaHO MOBEpUTH, 4TOOBI BO BeenenHoi npou3BoIMIOCh B IECTh pa3 0o0JIbLIe
Macchl B BUJIE IJIaHET, 4YeM B BUj€ 3Be3l. llomydaercs, 4To Ha Kaxayro 3Be3dy B ['allakTuke IOJIKHO
npuxoauthkess 6000 FOnurepos, xyxe Toro — 2 000 000 3emens. Ho, k npumepy, B Hameil ConHeuHoM
cucreMe Bce BMecTe, kpoMe CoJHIIA, BECUT MEHBIIE OJHOMU MATOM mporeHTa oT Macchl ComHIa.



O cTpaHHOW TMpPHPOIEC TEMHOTO BEIIECTBA TOBOPIT W OoJjiee MpsIMbIC JaHHBIE — HaAMpPHUMED,
COOTHOIIICHHE T'eJIMs U BOJIOPO/ia BO BeeneHHOM. DTo YKCIIo 1aeT Npe/ICTaBICHUE O TOM, KaK BBITJIsIIEa
pannss Bcenennas. Ilo 10CcTaTOYHO TOYHBIM OIIGHKAM, B TIPOIECCE SIEPHOTO CHUHTE3a B TIEPBBIC
HECKOJIbBKO MHHYT TI0ocjie bBoJbIIoro B3pbhiBa Ha KaxJble JCCATh sAAep Boaopoaa (KOTOphIe
MPEACTABISIIOT COOOW MPOCTO MPOTOHBI) 00PA30BAIOCH OJHO SJPO Telus. PacdeThl MOKa3bIBAIOT, UYTO
cClin 6BI B H,[[epHOM CHUHTEC3C y‘{aCTBOBaJIa 3HAYHUTCIIbHAsA A0JIs1 TCMHOI'O BCIICCTBA, OTHOIICHHUEC I'CJIMA K
BOJIOPOAY OBUTIO OBI TOpasmo BbImIe. 3 3TOro MOXHO caenaTh BBIBOJA, YTO OOJIBIIAs YacTh TEMHOTO
BEIIECTBA, a CJIC0BATEIIEHO, OOJIBIIMHCTBO MAcChl BO BCeneHHON He yJacTBYeT B SEPHOM CHHTE3E, a
3HAYUT, HE TOAXOIUT MOl OTpECIIEHUE «OOBITHOTO» BEIIECTBA, KOTOPOE IO CYTH CBOCH TOTOBO
y4acTBOBaTh B ATOMHBIX U SIJICPHBIX B3aMMOJICHCTBHAX, (POPMUPYIOMIMX BEIICCTBO B TOM BHUJIC, B KAKOM
MBI €T0 3HaeM. DTOT BBIBOJ] — TEMHOE BEIICCTBO U SJICPHBIA CHHTE3 HUKAK HE CBS3aHBI — HE3aBHCHUMO
HOI[TBep)KI[aI-OT U THIATCJIbHBIC HaGJ’IIOILeHI/ISI (I)OHOBOFO MI/IKpOBOJIHOBOFO I/I3J1y‘{€HI/I${.

TeMmHOE BEIIECTBO — 3TO HE MPOCTO BEIIECTBO, KOTOPOE IMOYeMy-TO TemMHoe. Her. DTo uTO-TO
HpI/IHL[I/IHI/IaJ'IBHO HNHOC.

Takum 00pa3oM, HACKOJIBKO MbI MOXKEM CYAHMTh, TEMHOE BEIIECTBO — 3TO HE MPOCTO BEHIECTBO,
KOTOpOE MoYeMy-To TeMHoe. HeT. DTo 4To-TO NpHHIMNHAIBHO HWHOE. TeMHOe BEHIECTBO CO37acT
TPaBHUTAIMIO TI0O TEM JK€ CaMbIM 3aKOHaM, YTO M OOBIYHOE BEIIECTBO, HO OOJIBIIIC HUKAaK ce0s He
MPOSIBIISICT — HE JIeJIaeT HUYETO TaKOTO, YTO MBI MOTJIM OBl 3apeTrUCTpUpOBaTh. PasymeeTcs, 3Ta JIoruka
yiiepOHa, MOCKOJIBKY MBI HE 3HaeM, 4TO, COOCTBEHHO, TEMHOE BeIIecTBO co0o0il mpencrarisier. Eciu
mo0asi Macca Co3/1aeT TPaBHUTAIUIO, CICIYET JIW U3 ATOTO, YTO 3a JIF0OOH rpaBUTAIMel CTOUT macca?
Drtoro Mbl He 3HaeM. BO3MOXHO, ¢ BEIIECTBOM-TO BCE HOPMAJILHO, IPOCTO MBI HE JIO KOHIIA TOHHUMAEM,
YTO TAKOC FpaBI/ITaHI/IH.

B paznuuHbIX acTpopu3MUECKUX Cpefax pa3iIndaeTcs U CTEIEHb HECOOTBETCTBUS MEXKy TEMHBIM U
OOBIYHBIM BEIIECTBOM, OJHAKO 3TO HECOOTBETCTBUE CTAHOBUTCS 3aMETHEE, KOIJa HMEelb JeJ0 C
KPYITHBIMU 00bEKTaMH — TaJTAKTUKAMU M CKOIUIEHUSIMHU T'aJJaKTHK. Y CaMbIX MaJeHbKUX OOBEKTOB — JIYH
U IJJAHET — HUKAaKOr0 HECOOTBETCTBMsA He HaOmonaercs. Hampumep, rpaBuTanus Ha HOBEPXHOCTH
3eMJIH [TOJTHOCTBIO OOBSCHSETCSI OOBIYHBIM BEIECTBOM, [0 KOTOPOMY MBI XOAUM. Tak 4TO €CiiM y Bac
Ha 3emiie n30bITOUHBII BeC, TEMHOE BEIIECTBO TYT HU NpU 4eM. OHO HUKAaK HEe BIMACT HU Ha BpallleHHe
JIynsl o opbuTe, HU HA ABMKEHME IUIaHET BOKPYr COJHIA — HO, KaK MBI YK€ BUEIH, €0 IPUXOAUTCS
YUUTBIBATh [IPU pacyeTax ABHKEHUs 3B€3]1 BOKPYT LIeHTpa [ 'anakTuku.

Moxer ObITh, Ha raJlaKTUYECKHUX MacluTabax IeHCTBYIOT WHbIE 3aKOHBI rpaBuTanuu? Exsa nn.
Ckopee BCero, TEMHOE BELIECTBO COCTOMT M3 BEILECTBA, NPUPOAY KOTOPOrO HAaM €Ll IMPEICTOMT
pasrajarb, BEIIECTBA MEHEE CKOHIIEHTPHUPOBAHHOIO, 4YeM OObIYHOE. VIHaue MbI 3aperucTpupoBayin Obl
IPaBUTALUI0  OTJAEIbHBIX KOHLIEHTPUPOBAHHBIX CTyCTKOB TEMHOI'O BEHIECTBA, MCIEHIPSIONX
Bcenennyro: KOMET M3 TEMHOIO BEILECTBA, IUIAHET W3 TEMHOIO BELIECTBA, TAJIAKTUK M3 TEMHOIO
BELIECTBA. A HACKOJIBKO MBI MOYKEM CYAMTH, ITO HE TaK.

3aTo MbI 3HAaeM, YTO BEIECTBO, KOTOPOE Mbl BUAMM U JIIOOMM, TO CaMmoe, U3 KOTOPOTO COCTOST
3BE3/bl, IUIAHETbl U JKMBBIE CYILIECTBA, — 3TO JIMIIb TOHEHbKAs IJa3ypb HAa KOCMHYECKOM TOPTE,
CKPOMHBIE JIBAUHKHA B OTPOMHOM KOCMHUYECKOM OKEaHE, COCTOSIILEM U3 UEro-TO, KOTOPOE BBIMNIAIUT KaK
HUUTO.

* * *

B nepBble nonMuiInoHa JeT nociie bobiioro B3pbiBa — CyLIMi MUT 110 CPAaBHEHUIO ¢ XPOHOJIOTHEN
KOCMMYECKON UCTOPUHU, HACUUTHIBAIOILEH 14 MUIIMapaoB JIET, — BELECTBO BO BceneHHoH yxe Haualo
00pa30BbIBaTh CrYCTKHM, KOTOPBIM IPEJACTOSJIO HPEBPATUTBCS B CKOIUICHUS M CBEPXCKOIUICHMS
rajnakTuk. [Ipu 3TOM B ciemyromnye MoJIMIIIIIHOHA JIET KOCMOC YBEIMYHJIICS BIBOE U MPOAOJDKAI PacTu.
Tak uto Bo BceneHHO# MpOTHBOOOPCTBYIOT JBE CHJIBI: T'PaBUTALMS XOUET, YTOOBI BCE CIMILIOCH, a
pacmpenre — 4ToObl Bce paccesuioch. Eciam Bce cocuuTarh, CTAHOBUTCS MOHSATHO, YTO T'PaBUTAIUS
OOBIYHOTO BEIIECTBA B OJJMHOYKY HE BBIUTpasa Obl 3Ty OUTBY. Eif Hy)KHa MOMOIIb TEMHOTO BEIECTBa,
0e3 KOTOpOTO MBI XHJIU Obl — TO €CTh HE XWiu Obl — BO BceneHHo#l, rme He ObUIO OBl HHKAKHX
CTPYKTYp: HH CKOIUICHUH, HU TAIaKTUK, HU 3BE3]l, HU IUIAaHET, HU JIIOJIEH.



CKoONbKO K€ HYKHO OBUIO TpaBUTAllMM TeMHOro BemiecTBa? B miects pa3z Oosble, yem gaeT
0o0BbIYHOE BelIeCTBO caMo Mo cebe. To ecTb HMMEHHO CTOJBKO, CKOJIBKO MbI OOHapyXKHBaeM BO
BcenenHnoli. O1a oLieHKa HE TOBOPHUT HaM, YTO TAKOE€ TEMHOE BEILIECTBO, a JIUIIb IOATBEPKIAET, YTO OHO
U B CaMOM JieJIeé UIpaeT poJib, KOTOPYIO HE MOKET ChIIpaTh OJHO JMIIbL OOBIYHOE BEIIECTBO, KaK HU
cTaparmcs.

Tak 4yTO TEMHOE BEILECTBO — HAlll 3aKaJIbIYHBIM Bpar U JIIOTHIA Apyr. Mbl NOHITHS HE UMEEM, UYTO
3TO Takoe. DTO HECKOJNBKO pasapaxaer. Ho Oe3 Hero Hamm pacyeTsl HE JAIOT TOYHOM KapTHHBI
MUPO3/IaHusl.

B oOmeM u 1eI0M yYEeHBIX CMYINAET, YTO MPHUXOAUTCS ONMHMPAThCS B pacdyerax Ha KOHIETTHI,
KOTOpPBIX MBI HE MOHUMAaeM, HO Hal0 — 3HA4YUT Hago. llpudyeM TemMHOe BEIIECTBO — HE IMEPBOE
MPEISITCTBHE TAKOTO poja Ha IMyTH HaydHOro nporpecca. Hampumep, B XIX Beke ydeHbIE U3MEPUIH
SHEPrUI0 COJIHEYHOIO CBETa M IOKA3aJIM, KaK MMEHHO OHA BIIMSAET HA HAlll KJIMMAaT U CMEHY BPEMEH
roja, He MOJI03peBasi, UTO 3a BBIPAOOTKY 3TOM SHEPTUM OTBEUAET TEPMOSJACPHBIN CHHTE3. B TO Bpems B
[IEPEYEHb CaMbIX JIy4IIMX TUIOTE3 BXOJWIIA, HAIIPUMEp, CMELIHAs C HAlled TOYKU 3PEHUs UAes, 4TO
Comnane — 3710 Topsmas rpida yrisa. B tom ke XIX Beke Mbl HAOMIOAQIM 3BE3[bI, U3MEPSUIA UX
CHEKTPbl M KIACCU(PUIMPOBAINA HMX 3aJ0Jr0 JO0 TOro, Kak NOABHJIAch KBaHTOBas (usuka (3TO
npousonuio yxe B XX Beke), KOTOpas MMO3BOJIMIIA HaM pa3o0paThCsi, OYEMY 3TH CIEKTPHI BBITJISAAT
TakK, a He MHayYe.

3aKopeHeIble CKENTUKU 3a4acTyl0 CPaBHUBAIOT CETOJIHAIIHEE TEMHOE BELIECTBO C TMIOTETHYECKUM
apupom: B XIX Beke cumranw, OyATO KOCMHUYECKHHA BaKyyM IIPOHH3aH HEBECOMOM MPO3padHOM
cyOcTaHuMel, NpOBOJAIIECH CBET, OTHAKO B HAILM JIHU 3Ta Teopus cnucaHa co cuetos. Jlo 1887 roxa,
korga Ans6ept Maiikenscon u Oasapa Mopiu B YHusepcurete Keiic-Bectepn-Pezeps B Kiusnenne
IIPOBEJIN CBOM 3HAMEHUTBIH 3KCIIEPUMEHT, IOKA3aBLIUM, YTO HUKAKOro 3(Qupa HET, y4yeHble OBbLIM
yOeXJIeHbl, YTO OH CYILIECTBYET, XOTS HE ObUI0O HHM €IMHOIO J0Ka3aTelbCTBA STOW THUIOTE3BI.
Cuuranoch, YTO MOCKOJIBKY CBET — 3TO BOJHA, €My HYXKHa cpena, 4ToOBbl PacIpOCTPaHITh CBOIO
SHEPIUI0, NPUMEPHO KaK 3BYKY HEOOXOIMM BO3AyX MM KaKOoe-TO JAPYroe BEIIeCTBO, B KOTOPOM
pacnpocTpaHsoTCs ero BOJHBL. OJIHAKO, KaK BBIACHWIOCH, CBET IPEKPACHO PACHpPOCTPAHSETCS B
BaKyyMe€ KOCMHYECKOT0 MPOCTPAHCTBA, IJ1€ HET HUKAKON Cpelbl-NepeHocurKa. B oTinuue ot 3ByKOBBIX
BOJTH, MPEJICTABIISIONINX COO0I KoJeOaHHst BO3yXa, CBETOBBIC BOJIHBI, KaK BBISICHUIOCH, TPEICTABIISIOT
COOOH CryCTKH SJIEKTPOMAarHUTHOW SHEPIUH, PaclpOoCTpaHsSIomuecss caMu co0oii, 6e3 MOCTOpOHHEH
MTOMOLIH.

OnHako He3HaHUe ObIBa€T Pa3HbBIM, U Hallle HE3HAHUE IPUPOJIbI TEMHOTO BEIIECTBA — COBCEM HE TO,
YTO HEe3HaHWe Npupoabl 3pupa. Dpup ObUT CBOETO poja 3aIUIATKOW HA TOM MECTE, I/Ieé Mbl HE 3HAIH
POBHBIM CUETOM HHMYErO, a CYIIECTBOBAHME TEMHOIO BEILECTBA — HE IMPOCTO IPEAINOJOKEHUE: MBI
Habiro1aeM, Kak OHO BO3JIEMCTBYET Ha BUAMMOE BEIIECTBO. MBI HE BbIIyMald TEMHOE BELIECTBO Ha
IIyCTOM MECTe, a CJIeJIaIM BBIBOJ O €r0 CyLIECTBOBAaHMM HAa OCHOBAHUH JAHHBIX HaOyoJeHuil. TemHoe
BEIIECTBO TaK K€ peaslbHO, KAK MHOKECTBO JK30IUIAHET, OOHAPYKEHHBIX Ha OPOUTAX BOKPYT JAIECKUX
3BE3/: Mbl OTKPBUIM UX UCKIIOYUTEIBHO MOTOMY, YTO 3aMETHJIM MX BO3JEHUCTBUE Ha OJIECK 3BE3], a HE
MOTOMY, YTO HAOIIOAAIM UX COOCTBEHHBIN CBET.

TemHOE BemIeCTBO TaK K€ pealbHO, KaK MHOXKECTBO JK30IUIAHET, OOHApYKEHHBIX Ha OpOUTax
BOKPYT JAJIEKUX 3BE3/: Mbl OTKPBUIM UX HCKIIOUUTEIBHO MOTOMY, YTO 3aMETHJIM MX BO3/EHUCTBUE Ha
OJ1eck 3Be3/1, a He MOTOMY, YTO HaOJIIOAalIi X COOCTBEHHBIN CBET.

Camoe CKBEpHOE, UTO MOMKET CIYYHUTBCS, — 3TO €CJIM OKa)KeTCs, YTO TEMHOE BELIECTBO BOOOIIE HE
BEIIECTBO, @ YTO-TO MHOE. MOXKeT ObITh, MbI HaOJItOJIa€M BO3ACHCTBHE CWII M3 JIPYTHX W3MEpPEHHA?
Moxer ObITh, MBI TaK OILIYyIIa€M OOBIYHYIO TI'PAaBUTAIMIO OOBIYHOTO BEIIECTBA, NEPECEKAIOIIETO
MeMmOpany (anToMHON Bcenennoi, npumsbikaromeit k Hamei? Ecin 1a, 3T0 MOXeT 0oKa3aThCsl MPOCTO
OJHa M3 OECKOHEYHOrO0 MHOXECTBAa BCENCHHBIX, COCTABISIOIIUX MYJIbTUBEPC — MHOXKECTBEHHYIO
Bcenennyro. Ha mepBblil B3I 3TO Kak-TO CIIMIIKOM JUKOBMHHO M HempasaonogooHo. Ho passe
MEHEe JIMKO 3By4alld NEPBbIE MPEANOI0KEHU O TOM, 4TO 3eMis Bpamaercst Bokpyr Connua? Minn uro
ConHue — Bcero JMilb OJHA M3 CTa MWILIMApPAOB 3Be3[ B rajaktuke Mieunsiit Ilyts? Wnm yto
Mneunstii [TyTh — Bcero nuip 0/1Ha U3 CTa MUJUIMAPIOB rajakTUK Bo BeeneHHON?

Ho naxxe ecam onHa U3 3TUX (PAHTACTUYECKHUX THIIOTE3 OKAXKETCS BEPHOM, 9TO HUKAK HE MOBJIHSET
Ha TOT (PaKT, YTO y4eT I'PAaBUTALMU TEMHOTO BEIIECTBA B COOTBETCTBYIOIIMX YPABHEHUSX IO3BOJSET
HaM MPEKPacHO PacCUUTATh X0 (POPMHUPOBAHUS U HBOIONNH Hamlel BeenenHoi.



Jlpyrue 3aKopeHelble CKENTHKHM 3asBISAIOT, 4YTO <«Iydllle OJMH pa3 yBUAETb, YEM CTO pa3
YCHBIIIATBY: 3TOT KU3HEHHBIA IPUHIUI MPEKPACHO 3apEKOMEHI0BAN ce€0s1 B CaMbIX Pa3HbIX CUTYaIUsX,
B TOM 4YHCJIE B HWH)XEHEPHOM JieJe, MEXaHuKe, pbhIOOJIOBCTBE, a TaKkKe IpU 3HAKOMCTBAX C
[pEeACTaBUTEISIMU [IPOTUBOINOJIOKHOIO moja. W, paszymeercs, cpeau xuteined Muccypu, KOTOpble
claBsTCs CBOMM ckenTuim3moM. OJIHaKo B Hayke Bce MHade. Hayka He CBOIUTCS K TOMY, YTOOBI
yOeIUThCS B YEM-TO CBOMMH TJIa3aMU: JI€J10 HAYKU — U3MEPSTh, IPUYEM JydIlle BCETO — UMEHHO HE Ha
2na3, a Py TIOMOIIH KaKUX-HUOYAb MHCTPYMEHTOB, OCKOJIBKY TJ1a3a HEPa3phIBHO CBSI3aHBI C MO3TOM U
BceM ero Oaraxom. M gamme Bcero 3ToT Oarak — CKiIaa MpeayOoeKIeHUH, IPeapacCyIKOB, YCTapeBITUX
HJIe U OTKPOBEHHOM MTPEAB3SATOCTH.

* * *x

XOTs TEMHOE BEILECTBO BOT YK€ TPU UETBEPTH BEKa COIPOTUBIIAETCA JIFOOBIM HALIIMM IOMBITKAM €TI0
IpOHAOII0aTh, U3 UIPbl OHO HE BBIXOAUT. DU3MKU-SIEPIIUKU YOEKIEHBI, YTO TEMHOE BEILECTBO
COCTOUT U3 €lIe HEe OTKPBITBIX YaCTHUL-IPU3PAKOB, KOTOPBIE B3aUMOJECICTBYIOT C BEIIECTBOM TOJIBKO
I'PaBUTALMOHHO, a OOJIbILIE TOYTH UM COBCEM HHMKAK HE BJIMSIOT HU HA BELIECTBO, HU Ha CBET.

Ecnu BbI CKJIOHHBI 3aKJII0YATh NAapU Ha (PU3MUECKUE OTKPBITUS, COBETYIO CTaBUTh Ha ATOT BapUaHT.
Kpymnneiinue yckopurenu 4YacTull Ha 3eMile MbITAIOTCA BbIpabOTaTh YacTHIbl TEMHOM MaTepuu,
CTaJKuBasi OOBIYHBIE YACTHIIBI M PETHCTPUPYS, TaK CKa3aTh, OCKOJIKHU. A cIHelMalIbHble MOA3EMHBIE
1a00paTOpUN TBITAIOTCS 3aPErMCTPUPOBATh YAaCTUIBl TEMHOIO BEIIECTBA IACCHUBHO — BJAPYI OHHU
3aJeTAT K HaM U3 kocMoca? Clioil 3eMJIH CIIy’KUT €CTECTBEHHBIM IIUTOM, HE NMPOITYCKAIOLINM U3BECTHBIE
KOCMUYECKHE YaCTUIIbI, KOTOPbIE MOTYT 0OMaHyTh JaTUYUKHU U BBAATH ce0s 32 TEMHOE BEILECTBO.

KoHeuHO, MOXeT oOKa3aTbCs, YTO BCE 3TO — MHOIO IIyMa W3 HUYEro, OJHAKO y THUIOTE3bl O
HEYJIOBUMOM TEMHOM BELIECTBE €CTh M XOpOLIMe MpeneneHTsl. Hanpumep, cymecTBoBaHHE HEUTPUHO
CHayaja OBbLIO MPEJICKa3aHO TEOPEeTHYECKU M JIMIIbL 3aTeM IOJITBEPAMIOCH SKCIEPUMEHTAIbHO, XOTSI
HEHTPHHO B3aUMOJAEHCTBYIOT C OOBIYHBIM BEIIECTBOM OYEHb C€1a00. MOIIHBIH IOTOK HEHTPUHO C
CosHna — 10 1Ba HEUTPUHO HA KAXKAOE AP0 Tellns, BOSHUKIIEE U3 BOJLOPOJA B XOIE TEPMOSIEPHOTO
cuHre3a B sape CosHIA, — UCTEKAeT ¢ HALIEr0 CBETHJIA, KOTOPOE HUKAK HE BIIMSET Ha DTOT IOTOK,
IIPOHM3BIBAET KOCMUYECKHI BaKyyM C OKOJIOCBETOBOW CKOPOCTBIO, @ 3aT€M IIPOHUKAET CKBO3b 3EMIIIO,
Kak OyATo ee He cyllecTByeT. B pesynbpTare uepe3 Kakablil KBaJpaTHBIN JIOWM Balllero Tejia KaxIyro
CEKYHJy, THEM U HOUBIO, IPOXOJAT CTO MUJIIMAPAOB COTHEYHBIX HEMTPHHO, HUKAK HE B3aUMOJECHCTBYs
¢ aTomamH Bamero opranusma. Kasamoce Obl, HEHTPUHO HEYJIOBHMBI, OJJHAKO U UX IPHU OINPEIEIICHHBIX
YCIOBHUSIX yIA€TCAd OCTAHOBUTh. A OCTAHOBUTbH YACTUILY — 3HAUUT TaK WIK UHAYE 3aPETUCTPUPOBATS €€.

He wuckimo4eHO, 4TO 4YacCTHUIBl TEMHOIO BELIECTBA TOXKE IPOSBISIOT ce0s B PE3y/lbTaTe OYEHb
pENKMX B3aMMOJAEHCTBMM, a MOKET ObITb, BCE €€ YAMBUTEIBHEE M OHU YYAaCTBYIOT BO
B3aUMOJICHCTBUAX NMPUHLUIHNAIBLHO HOBOTO BHJA, IOMHMO CHJIBHOTO, CIA00T0 M 3JEKTPOMArHUTHOTO.
Tpu 3T B3aMMOJEHCTBUS IUIIOC TPABUTAI[MOHHOE — 3TO BEJIMKAas 4YeTBEpKa (YHIAAMEHTAJIBHBIX CHII
Bcenennol, K0Topast OIMCHIBAET BCE B3aUMOJCHCTBHS MEX/1y BCEMH MU3BECTHBIMU HaM YaCTULIAMMU.

Wrak, BbIOOp siceH. JInbo HaM elie NPEeACTOUT OTKPHITH HOBOE B3aUMOJEHCTBHE WIIM KJacc
B3aMMOJICHCTBUH, NMPHUCYIIUX YaCTUI[AM TEMHOI'O BEIECTBA, W U3YYUTh HX, JHMOO YACTUIBI TEMHOTO
BEIIECTBA B3aUMOAEHCTBYIOT KaK OObIYHbIE, HO HEBEPOSTHO C1a0o0.

ITonsenem uroru. TeMHOE BELIECTBO OKAa3bIBAET COBEPIIEHHO PEAbHOE BO3JCHCTBUE HA HAIl MUP.
IIpocto MBI He 3HaeMm, uro 3TO Takoe. [loxoxke, TEMHOE BELIECTBO HE BCTYNAET B CHUJIBHOE
B3aUMOJICICTBHE, MOITOMY He 00pa3yeT aTOMHbIX sfep. B ciaboe B3aumMoAelcTBUE OHO TOXKE HE
BCTYIAET, B OTJIMYME JaXe OT HEYJIOBUMBIX HEUTPUHO. V1 B 27IEKTPOMarHUTHOE TOXKE — TO €CTh OHO HE
CO3JIa€T MOJIEKYJ U HE KOHLEHTPUPYETCs B IUIOTHBIE Iapkl. Elle OHO HE MOIIONIAET, HE MCITyCKAEeT, He
OTpakaeT M He pacceuBaeT cBeT. Kak Mbl 3HaqM ¢ €aMOro Hadajla, TEMHOE BEHIECTBO CO3JaeT
IpaBUTALIMIO, KOTOPYIO YyBCTBYeT 0ObrgyHOE BemecTBo. Ho Ha sTom Bce. Ilponuto ctonbko ser, a Mbl
TaK ¥ He OOHAPYKUIIU, YTO €Ile OHO JeJaeT — U AenaeT Ju. [loka mpuaercs 10BOJILCTBOBATHCS TEM,
4TOOBI TALUTh 332 COO0I TEMHOE BELECTBO — 3TAKOI0 CTPAHHOIO HEBUAMMOIO APYra, KOTOPOro MOXKHO
3aJeCTBOBATH, KaK TOJIKO 3TOr0 NOTpedyeT oT Hac BeeneHnHas.

TemHOe BelIeCTBO OKa3bIBACT COBEPLICHHO pealbHOE BO3JAcKcTBHE Ha Haml Mup. 1IpocTo Mbl He
3HAEM, 4TO 3TO TaKOE.

6. TemHasn aHeprus



BoT yx He ObUIO medanu: B MOCJTEIHHE JIECATUIECTUS Mbl OOHApyXwin BO BcerneHHOH Kakoe-To
3araJIouyHoe JaBJICHHE BaKyyMa, IIPOTHUBOIIOJIOAKHOE KOCMUYECKOW rpaBuTanuu. bojee Toro, B KoHLE
KOHIIOB 3Ta «OTpULATENIbHAs TpaBUTALMs» MOOETUT B MEPETSITMBAaHUU KaHaTa, IOCKOJIbKY OHa
3acTaBiisieT BeeleHHY0 3KCIIOHEHIIMAIBHO PaCIIUPSATHCA.

3a camble TOJOBOJIOMHBIE uaen (Qu3uku XX BeKa CKaXHTe Crnacubo DWHIITEHHY — OH BO BCEM
BHUHOBAT.

3a caMble TOJIOBOJIOMHBIC HIer GU3NKH XX BEKa CKaXHUTE CIach00 DUHINITEHHY — 3TO OH BO BCEM
BHHOBAT. AITbOepT DWHIITEHH B JIAOOPATOPHUSIX HE ObIBAJI, HE CTABWII ONIBITOB, YTOOBI M3y4aTh KaKHE-TO
SBIICHUS, HE HCIIONB30BaNl CIOXKHOE oOopymoBaHue. OH OBUI YHCTBIM TEOPETHKOM M TPEATIOYUTAI
«MBICJICHHBIE SKCIIEPUMEHTBI», KOT1a H3y4aellb IPHUPOY B BOOOPAKEHUH — IPUIYMBIBACIIH CUTYAIHIO
WIJIA MOJIEJNb, @ IOTOM BBISICHSCIIb CIIEICTBHS KaKOTro-HHOY b (PM3NUECKOro NMpHHLUIA. B mpenBoeHHOM
l'epmanun skcnepuMeHTalibHas (U3MKa LEHWIACh B TJa3aX YYCHbIX-apUMIEB KyJa BbIIIE
TeOpeTu4ecKor. A (QU3UKOB-eBpeeB M0 OOJIBLICH YaCTH CYUTAIM YYEHBIMU BTOPOTO COPTa, OJHAKO IO
IOpbl JI0 BPEMEHHU [1aBaJld UM BO3MOXHOCTb «KOINAThCS B CBOEH mecouHuue». M yto 3TO crana 3a
rnecoyHunal

Ecmu ¢usux — wHanpumep, DWHINTEHH, — CTPOUT MOJENb, KOTOpas [OJDKHA TMPEACTaBISATh
Bcenennyro B 1enoOM, TO MaHUIYJIMpPOBATh C 3TOW MOJEIBID — 3TO, B CYIIHOCTH, BCE PABHO YTO
MaHHITYJTUPOBaTh caMoil BceneHHOM. A mMOTOM HAaOMIOMATENH M SKCIIEPUMEHTATOPBI UAYT U CMOTPAT,
MIPOUCXOIAT JIM SIBJICHUS, NPEICKa3aHHblE 3TOM Mojenbto. Ecium Monenb HeBEpHa WM TEOPETHKH
OomHONINCh B BBIYUCICHHAX, AKCIHEPUMEHTATOPbl HAMIyT HECOOTBETCTBUE MEXIY IPEICKa3aHUSIMH
MOJIENIA ¥ TE€M, YTO IMPOHMCXOIHT B peanbHOi Bceenennoi. [[ng teopetuka 3To OyneT NpUYUHON CHOBa
CECTb 3a CTOJI ¥ JINOO UCTIPABUTH OLITUOKHU B CTApOX MOJIENH, JTUOO0 pa3padoTaTs HOBYIO.

OpHa W3 caMbBIX MOIIHBIX M MAacIITaOHBIX TEOPETUYECKHX MOJETe B HCTOPUU HAYKH YiKe
yIOMUHAJIACh HA JTHUX CTPAHMULAX: 3TO O0IIas TEOpHs OTHOCHUTENBHOCTH ODWHINTEWHA, AJs Apy3ei
mpocto OTO. OTO 6sina BeABUHYTA B 1916 romy u MaTemMaTHUECKH OMUCHIBAET, Kak Bce BO BceneHHoi
JBUKETCS 1OJA BO3AeicTBUEM TIpaBuTalMu. Kakible HECKONbKO JIET Yy4Y€Hble-3KCIIEPUMEHTATOPbI
n300peTaloT HOBBIM, emie Oojee TOHKHUH crmocod mpoBepuTh OTO u numHME pa3 yOexmaroTcs,
Hackoibko oHa To4yHa. CoBcem HemaBHO, B 2016 Toay, MBI CHOBa YOEIWIHCh, KaK MPEKpPacHO
OIUCHIBAIOT MPUPOIY 3aKOHBI, KOTOPBIE MOAAPUI HAM DWHIITEHH: B CHELMAIBHO CO3aHHOM JJIsl 3TOrO
oOcepBaTOpUM OTKPBUIM TPAaBUTAIIMOHHBIE BOJIHBI (peub uaeT o JlazepHo-uHTEpdepoMeTrpudeckoit
IPaBUTAIMOHHO-BOTHOBOH obOcepBaTtopuu LIGO, pacmnonoxenHoit B XsHdopie, mrar BamuHrToH, H
JluBuarcrone, mrat Jlynsuana). CymecTBoBaHHE ITHX BOJH IpeacKazal DUHINTEHH, U 3TO psidb, CO
CKOPOCTBIO CBeTa Tpoberaromias MO TKaHW MPOCTPAHCTBA-BPEMEHH M BO3HHKAIOUIAs B PE3yJIbTaTe
CWJIbHBIX TPABUTAIIMOHHBIX BO3MYIICHHUH, HATIPUMEP, CTOJIKHOBEHUS JIBYX YEPHBIX JBIP.

Nmenno ato yuensie u Habmoganu. [lepBeiMu yanoch 3aperucTpupoBaTh rPaBUTAMOHHBIE BOJIHBI
OT CTOJIKHOBEHMSI YEPHBIX JbIp B rajakTuke, Haxojsuieics or Hac B 1300 MUIITMOHOB CBETOBBIX JIET,
KOTOpOE TMPOU30ILIO TOrJa, Korja 3emilst Oblia 3aceleHa MCKIIOYMTEIBHO COHMOM OIHOKJIETOYHBIX
opranu3moB. Iloka 3ta ps0p pacxoauiack BO BCE CTOPOHBI, 3a ciaeaytouire 800 MUIUIMOHOB JIET Ha
3emiie pa3BUiIach CJIOKHAs JKU3Hb — LBEThI, JIMHO3aBpbI, JIETAIOUIME CYIIECTBA, a TaKKe KJacc
MO3BOHOYHBIX MOJ] Ha3BaHHWEM MJIEKOMMTAIOLIUE. Y OJHOIO MOJKJIAcCa MIIEKONUTAIOMIMX Pa3BUIMChH
JOOHBIE TOJIU, @ B HArPY3Ky K HUM — CIIOCOOHOCTH K CIIOXKHBIM pa3MbIIUICHHSAM. MBI Ha3bIBaeM 3THX
cyuiects npumaramu. OThenbHasi BETBb 3THX MPUMATOB B pPeE3yJibTaTe TI'€HETHUYECKON MyTaluu
HAyYWIIaCh TOBOPHTH, W 3Ta BETBb —NOMO Sapiens — m3obperna CelbCKOe XO3SHUCTBO, UBHIM3AIHIO,
¢unocoduro, HICKYCCTBO U HAYKY.

W Bce 370 3a mocneHuE 1ECATh ThICAY JIET.

U BOT HakOHEN OJIMH YUYEHBIN, )KUBIINN B XX BEKE, BBIIyMaJl U3 FOJIOBBI TEOPUIO OTHOCUTEIBHOCTH
U TpeicKaszal CYLIECTBOBAHWE TI'PAaBUTALMOHHBIX BOJH. IIpomnuio eme cTo J€T — U NOSBUIUCH
TEXHUYECKHE METOJbI, MMO3BOJISIOLIME IPOBEPUTH 3TO NPEACKa3aHHUE, U MPOMU3OIIIO 3TO 32 CUUTAHHBIE
JHU JI0 TOTO, KaK I'paBUTAllMOHHAs BOJIHA, MYaBIIAsCA CKBO3b MpocTpaHcTBO 1300 MUIUIMOHOB JIET,
HaKaTuiIa Ha 3eMJII0 — U €€ y1aJoCh 3aperucTpUpPOBaTh.

3apasza oH ObLIL, TOT DUHIIITEHH.

* * *



BonbmmHCTBO HayyHBIX MOJeneil moHadany (GOpMYIHPYIOTCS BUEpHE — B HHUX OCTaBJIEH MPOCTOP
JUIS TIOJITOHKM TMapaMeTpoB, KOTOpasl MO3BOJIMT JIy4llle COOTBETCTBOBAaTH M3BecTHOW Bcenennoil. B
reJIMoLeHTpuueckoil BeenenHol, kotopyro onucan maremaruk Hukonait Konepruk, sxumuii B XVI
BEKe, IJIAHEThI Bpalaauch BOKpYr COJHIIA 110 HI€ATbHBIM OKPYKHOCTSIM. T0, YTO TUTaHEThI BPAIIAIOTCA
BOKpyr CoJIHIIa, COOTBETCTBYET PEaIbHOCTH, 00Jiee TOro, 3TO OIPOMHBIH IIar BIEpe]] [0 CPAaBHEHHUIO C
«TEOLIEHTPUYECKOI» MOJIENbIO, TJIe BCE BpallaJIoCh BOKPYT 3eMJIM, a BOT ¢ OKpyXHOCTsIMU KomepHuk
MIPOMAaxHYJCS — BCE TUIAHETHI BpalaroTcsi BOKpYr CONHIIA MO BBITSHYTHIM, SJUIMITUYECKHM OpOHUTaM,
HO ¥ 3TO JIMIIB NPHOIMKEHNE, Ha caMoM Jiesie popma opOuT cioxkHee. B nenom KonepHuk BeIIBUHYIM
BEpPHYIO THIIOTE3y, M 3TO TWiaBHOE. [IpocTo moTpeboBanoch HECKOJIBKO a0paboTaTh €€, 4TOOBI OHa
TOYHEE OIMCHIBAJIA AEHCTBUTEIBHOCTD.

OnHako B cilyyae TEOPUH OTHOCUTEIHHOCTH, OCHOBHBIE NMPHHIUIBI 3TOH TEOPUU TPEOYIOT, YTOOBI
BCE MPOUCXOJMIO TOYb-B-TOUb KaK MpPECKa3aHo. B CyIIHOCTH, MOXET MoKa3aTbes, OyaTo DUHINTEHH
BBICTPOMJI KapTOYHBIN OMHK: JBa-TPH MPOCTHIX MOCTyJaTa JAep>kKaT Ha cebe BCIo CTpyKTypy. boree
Toro, korga OuHwtediH B 1931 romy y3Hanm o cymectBoBaHMM KHUTM «CTO aBTOpPOB IPOTHUB
Oinmrerina» (R. Israel, E. Ruckhaber, R. Weinmann, et al. «Hundert Autoren Gegen Einsteiny,
Leipzig: R. Voigtlanders Verlag, 1931), on 3ametun: «Eciu ObI s1 omuOCs, XBaTuiio ObI M OJTHOTOY.

Tax ObLTH TIOCESTHBI CeMeHa OAHOTO M3 CaMbIX yIUBHUTEIbHBIX JISTICYCOB B HCTOPHU HAayKH. B HOBBIE
(GbopMynbl TpaBUTAIMM, BbIBEIEHHbIE ODWHIITEHHOM, BXOJHMJIA TaK Ha3blBaeMas «KOCMOJOTrHYecKas
MIOCTOSIHHAS», KOTOPYIO OH 0003HAYMII 3arjlaBHOW rpedeckol OykBo# «ismOma» — A. Hammuume sToro
YjieHa YpaBHEHHsI C MaTeMaTHYeCKOW TOYKM 3peHHs ObUlo HE 00s3aTelNbHO, HO JOMYCTHMO, U
no0aBjieHHas B ypaBHEHHMs OWHINTEHHA KOCMOJIOTMYECKas IIOCTOSIHHAs I103BOJIsUIA IOJIyYUTh B
KAaueCTBE PELICHUs CTaTUYECKYI0 BeeneHnyto.

B Te BpeMeHa HMKTO U NpEJICTaBUThH cebe He MOr, yTo BceneHHas He MpOCTO CyLIECTBYET, a ele u
4T0-TO jAenaeTr. [loaToMy equHCTBeHHAs POJib A CBOJMIIACH K MPOTHBOJCHCTBHUIO IPABUTAIIMU B PaMKax
MOJEIU OUHINTEHHA: KOCMOJIOrMYecKas IIOCTOSIHHAs YAepxkuBana BceleHHy0 B paBHOBECUM H
COTIPOTHUBIISIACH €CTECTBEHHOMY CTPEMJICHHIO TPaBUTALIMU CIIETIUTh BCE B OJUH MAaCCHUBHBIM koM. B
3TOM cMbIciie DWHImTEeHH u300pen BceneHHyro, KOTOpas HE CXKHUMAETCs W HE PACHIMPSIETCS, 4TO
COOTBETCTBOBAJIO MTPE0OJIAAABIINM B €r0 BPEMs MIPEICTABICHUSM.

[TomoOHO MSYMKY Ha BEpIIMHE XOJMa, KOTOPOMY JOCTATOYHO JIETYAWIIEro TOIYKA, YTOOBI
CKaTUTBCS B Ty WIH JPYTyI0 CTOPOHY, MM KapaHJallly, CTosAILeMy Ha ocTpue, Beenennas DifHinTeiHa
npeObIBaia B IATKOM PAaBHOBECHH MEXKTY PACHIMPEHHEM H MTOJHBIM KOJUIATICOM.

B nanpneitmem pycckuit pusuk Anexcannp ®puamaH MaTeMaTHUECKH J0Ka3asl, 4yro Bceenennas
DiHmTEeHA XOTh U cOalaHCHpOBaHa, OJHAKO He cTabuibHa. [10M0OHO MSYMKY Ha BEpIIMHE XOJIMa,
KOTOPOMY JIOCTaTOYHO JIETYAWIIETO TONYKA, YTOOBI CKAaTUTBhCS B Ty WM JPYTyI0 CTOPOHY, WIH
KapaHJainy, CTosAeMy Ha ocTpue, Becenennas DifHiTeiiHa mpeObiBaia B IATKOM PaBHOBECHUHU MEKITY
pacmMpeHreM W TOJHBIM KoyutancoM. boree Toro, Teopus DiiHINTEHA Oblla HOBOM, a €ClK JIaellb
YeMy-TO Ha3BaHME, ITO HE 0053aTelbHO CYLIECTBYET Ha cCaMOM Jelie, TaK 4TO OWHIUTEHH U caMm
MOHMMAJ, 4TO €ro «iAMOJa» Kak cuja OTPHULATEIbHOIO TATOTEHUS HE MMeNa COOTBETCTBHUS B
¢dusnyeckoit BeeneHHOM.

* * *

OOmas Teopuss OTHOCHUTENBHOCTH OWHIITEHHA paJMKalbHO OTIMYAIAch OT BCEX MPEIbIIYLIMX
MPEJICTaBICHUH O TPABUTALMOHHOM MPUTSHKEHUM. OWHIITEHHA HE YyAOBJIETBOpsula MbICib Mcaaka
HeroToHa, 4TO rpaBuTalys HEMOCTHXKMMBIM 00pa3oM JEHCTBYET Ha pacCTOSSHUM (OHa U CaMOMy
Heiotony ne npaBmiach). Ilostomy B OTO rpaButamms cumTaercs peakluedl Macchl Ha MECTHOE
HCKPUBJICHHE IPOCTPAHCTBA M BPEMEHU, BBI3BAHHOE KAKON-TO APYrod Maccoil MM dHEPreTUYECKUM
noneM. MHade roBops, KOHLEHTPAIMs MAacChl BBI3BIBAET HCKAKEHHUS (BpOJAE SMOK) HA TKaHH
MIPOCTPAHCTBA-BPEMEHN. OTH HCKAKEHUS BEAYT JBIXKYIIMECS MAcChl 10 TaK Ha3bIBAEMBIM
reoJIe3n4eCKUM KPHUBBIM, KOTOPBIE B HAIIIMX IJ1a3aX BBINIAIAT KaK HCKPUBJIEHHbBIE TPAEKTOPUH, KOTOPBIE
MBI Ha3bIBaeM OpOuTaMu. MyApeHbIM CIOBOM «Te0/ie3UdecKas» MaTeMaTUKH 0003Ha4al0T KpaTyaiiiee
pacCTOsSHUE MEXKIY ABYMs TOYKaMH Ha KPUBOM MOBEPXHOCTH, TO €CTh B HAILIEM CIIy4ae 9TO KpaTdauiiee
pacCTOsHUE MEXAy ABYMs TOYKAMU HUCKPUBJICHHON YETBIPEXMEPHOM TKAHU IPOCTPAHCTBA-BPEMEHH.
[loxxanyit, wussimHee Bcex C(HOPMYIUMPOBaT OCHOBHYIO MBICIb OHHIITEHHA aMEpUKAHCKHMA
¢usuk-teopetuk JlxoH Apumnbanbn Yunep: «BemecTBo AMKTYeT MPOCTPAHCTBY, KaK HCKPUBIATHCS,



IIPOCTPAHCTBO JUKTYET BELIECTBY, KaK JABHUraTthcs». KcraTtn, Ha crapmmx Kypcax s XOIWI Ha CHELKYpC
Jl>)xona Yusepa 1o o011ei TeOpuu OTHOCUTEILHOCTH (M TTO3HAKOMUIICS TaM CO CBOEH Oy TyIei >KeHOH ),
/i€ OH YaCTEHbKO 3TO MOBTOPSLI.

B nenom o6masi Teopusi OTHOCHTEIBHOCTH OIKCBHIBACT JBE PAa3HOBUIHOCTU TpaBuTanuu. OgHa
MPEKPACHO HaM 3HAKOMa — 3TO CHUJIa TATOTEHUS MEXy MOAOPOLICHHBIM MSYUKOM U 3eMJIEH WU MEXKTY
Comuuiem u manetamu. A eme OTO mpenckazana Jpyryr0 pPa3sHOBUIHOCTh — 3arajioqyHoe
AaHTUTPABUTALMOHHOE JIAaBJICHHE, CBS3aHHOE C BAKyyMOM CaMoOro IpOCTpaHCTBa-BpeMeHH. JIamOma
obeperasna UCTUHHOCTD MIPEICTAaBICHUN caMoro DHHIITeHHA U BCeX A0 €AUHOTO (PU3UKOB €ro BpeMEHH:
CTaTyc-KBO cTaTH4eckol BceneHHoil — HecTaOWIbHYIO cTaTHuecKylo Bcenennyro. A cuurath
HECTaOMIIBHOCTh €CTECTBEHHBIM COCTOSIHUEM (PH3MUYECKOW CUCTEMBI — 3TO HapYyIIEHHE HAYIHOTO Kpeao.
Henb3sa yTBepxkmath, uro menas BceneHHas — 3TO KaKOW-TO YaCTHBIM Ciydaid, MOYEMY-TO
YPaBHOBECHUBIIMICA Ha BEKH Be4HblEe. B mcTOpHM Hayku elie He ObIBaJO HUYEro, YTO Beso Obl cebs
MoA00HBIM 00pa30oM, TAaKOro0 HE JAl0T HU HAOJIOJICHUS, HU BBIYMCIEHUS, HU BooOpakeHue. Tak 4To
craTuueckas BeeneHHas He MMesa Ha/IeKHOTO IPeLie/IeHTa.

[Ipouwto 13 net, u B 1929 rony amepukanckuii actpopusuk IaBuH Xadb0m oTKpeU1, 4To Beenennas
HecTarroHapHa. OH 00HAPYXWI — U MOATBEPWIT YOS IUTEIbHBIMU JAHHBIMHU — YTO YEM JajibIlle OT HaC
HaXOJHUTCS TallakTHKa, TeM ObIcTpee oHa ynamsercs ot Miewnoro I[lytu. To ectp Bcenennas
pacmmpsiercst. Torna DHHIITENHH, KOTOPOro ¢ caMOro Hayajla CMyllaja KOCMOJIOTHYecKasi MOCTOsSIHHAS,
HE HMEBIIAs COOTBETCTBUM CpeAM CHJI MPUPOIbI, U KOTOPBIA OrOpPUMIICS, YTO CaM YIYCTHI
BO3MOXKHOCTb IpeJcKa3aTh pacumpenue BceneHHoH, oTMEN uzaero AMO/bl, Ha3BaB €€ «BeIMYaIIen
omKOKOI» B CBOCH KU3HH.

VYnanmuB namOay w3 cBoed (opmynbl, OH TMpumHMcan €Wl 3HAYeHHWE HOJNb: BEOb €CIH,
npeanonoxum, A =B + C, a morom y3naems, yto A= 10 u B = 10, nomy4aercs, uro A no-npexxHemy
paBHo B muttoc C, Tosibko CpaBHo 0 1 MO3TOMY HE HYXKHO B 3TOM ypaBHEHUHU.

Ho 510 6b11 emie He KoHel. TeopeTukn NeCSTUIETUSIMU TO U JIeJI0 W3BJIeKaIn MOy U3 dyslaHa U
BEpTENIM TaK W JTaK, MPEACTaBIsAA cebe, Kak Obl BBHIMJISACTN MX THIOTE3bl BO BceneHHOH, rae ecTb
KOCMOJIOTH4ecKast moctosiHHast. [lponuto 69 ner, u yueHsle SKCryMHpOBaJH JIMOy B oclieAHni pa3. B
Hayvane 1998 roga nBe KOHKYpUPYIOIIKE TPYIIIBI ACTPO(PHU3UKOB CeNa TpoMKUe 3asiBieHus. OnHy u3
stux rpynn Bosrnasisii Con Ilepamyrrep u3 HanmonansHolt naboparopun umenu Jloypenca B bepkiu
B mrare Kamudopuus, a Bropyro — bpaitan IlImuar wu3 obGcepBatopuii MayHT-CTpomito
Caitnunar-Crnpunr B ABcTpanuu, Henoaaneky ot Kanbeppsl, 1 Anam Pucc u3 Yuuepcutera [)xoHca
XonkuHca B bantumope B mrare Mbopuiena. JlecATku cambIX [JAJIE€KMX CBEPXHOBBIX — 3TO
Pa3HOBUIHOCTH B3PBIBAIOMIMXCS 3BE3]l — OKA3AJIMCh 3aMETHO TYCKJIEE, YeM MOXKHO OBUIO OXKHIATh,
WCXOJS M3 XOPOIIO M3YYEHHBIX 3aKOHOMEpPHOCTeH uX moBeneHws. llomydmnock, 4to nmbo nanekue
CBEpXHOBBIE BeAyT ceOs WHaue, yeM Onu3kue, OO0 OHM HaxomsaTcs Ha 15 % mampmie, dem
MpeCKa3bIBal  OOMICTIPUHSATHIE KOCMOJIOTUYECKHE MOJENH. A 3HAYUT, OHM paszderawrcs ¢
YCKOPEHHUEM, U «ECTECTBEHHOE» OOBSCHEHHE JTOMY SBICHHIO H3BECTHO TOJIBKO OJHO —
SUHIITEHHOBCKAs JIIMO/1a, KOCMOJIOTHYECKAsl TIOCTOSIHHAS.

W xorna actpou3uky CMaxHyJU C HEE MbLIb U MOACTABUIM OOPAaTHO B MEPBOHAYANIbHbBIE YPABHEHUS
DHHIITEHA, 0Ka3a10Ch, YTO OHH TETePh ONKCHIBAIOT Ty BeeneHHyt0, KOTOPYIO Mbl HAOIIO1aeM.

* * *

CaepxHoBbI€, KoTOpble n3ydanu [lepamyrrep u lMuaT, onpasnanu cBoe y4yacTHUE B UCCIEAOBAHUAX
Ha Bce cTo. Kaxknas u3 HUX B3pbIBajach OJJMHAKOBO — C HEOOIBIIMMU OTKIOHEHUSIMH, — CKUrajga OJIHO
U TO K€ KOJWYECTBO TOIUIMBA, BBHICBOOOXK/Ala OJHO M TO K€ HMCIIOJMHCKOE KOJIMYECTBO SHEPIUHU 3a
OJTHO M TO K€ BPEMsI M JOCTUTAJIa IIPU ATOM OJTHOT'O U TOT'O K€ MUKA CBETUMOCTU. TO €CTh OHU CITYKUIH
CBOET0 POJIa MEPKOM, «CTAHJAPTHOM CBEYOID JUISl BBIYUCICHHUS KOCMUYECKUX PACCTOSHUM JO TAAKTHK,
B KOTOPBIX OHM B30PBAJIACH, B CAMBIX NAJbHUX YTOJKax BceneHHoM.

CrangapTHble CBEYM KapAWHAJIBHO YMPOINAIOT BBIYMCIECHUSA: TOCKOJIBKY MOIIHOCTh Yy BCEX
CBEPXHOBBIX OJIMHAKOBAsA, TYCKJIbIe HAXOIATCS JANEKO, a sipkue O0nu3ko. Mi3Mepus ux sipkocTs (mpoiie
IIPOCTOr'0), MOYKHO TOYHO CKa3aTh, HA KAKOM PACCTOSIHUU OHU HAXOJATCS OT HAcC U JIpyr oT apyra. Eciau
OBl y BCEX CBEPXHOBBIX ObLIA pa3Hasi CBETUMOCTb, HA OCHOBAaHUU OJTHOM JIUIIb SIPKOCTH HENb3s1 ObLIO OBl
Jief1aTh HUKAKMX BBIBOAOB O pacCTOSTHUU. Tyckiast 3Be37ja Morja Obl OKa3aThCsl U JIAMIIOUKOM Ha MHOTO
BaTT BJIJIU, U JIAMIIOYKOM Ha Majio BaTT BOJIU3H.



ITpexpacHo. Ho ecTh 1 BTOPO# crOCOO M3MEPUTH PACCTOSTHUE IO TaJaKTHK — TOJCUYUTATh CKOPOCTh
UX yaaneHus ot Hamero Mieunoro Ilytu, ckopocTh TOro caMoro paz0eranusi, KOTOpoe HEOTHEMIIEMO
CBs3aHO ¢ pacmupenueM Bceenennoil. Kak mepsbiM mokaszan Xa006:, npu pacmmpenun Bceenennoit
Jaieknue OOBEKTHl yNAISIOTCS OT Hac ObicTpee, ueM Osmskue. Tak 4To, eciu paccyuTarb CKOPOCTb
ylaJeHus TaJIakKTUKH (€I1e 0JIHA IIPOCTast 3a/1a4Ka), MOKHO BBIBECTH PACCTOSIHUE /10 HEe.

Ecnu aBa 3THUX MCHBITAaHHBIX METOJA JAIOT JUIsl OJAHOTO M TOTO e OOBEKTa pa3Hble PacCTOSHUS,
3HAYMT, TJe-TO BKpajach omuOka. JInGo M3 CBEPXHOBBIX MOJYYHMIINCH IJIOXHE CTaHIApTHBIE CBEYH,
00 Hala MOJelb M3MEpPEHUS TeMIla pacIiupeHus BcelneHHON Ha OCHOBAaHWM CKOPOCTEH TallaKTHK
HEBEpHA.

Tak BoT, ommOKka AEWCTBUTENBHO BKpajach. (OKazajioch, YTO W3 CBEPXHOBBIX MOIYYaIOTCS
BEJIMKOJICIIHBIE ~ CTAaHAAPTHBIE  CBEYM,  BBIACPIKABIIME  CKPYIYJIE3HYIO  IPOBEPKY  MHOI'MX
YUEHBIX-CKENTHUKOB, TaK YTO BAPUAHT OCTAJCS TOJILKO OJAWH: acTpodusuku nonydwin Bceenennyto,
KOTOpasi paciupsieTcsi ObICTpee, YeM MbI JyMajiH, U OT ATOrO TaJakTHUKU pa30ekaauch Jaliblie, YeM
MpeCcKa3bIBalid pacueThl. M 00BsACHUTH YCKOPEHHOE pa3deraHne He yaaBajioch HUYEM, KpOMeE JISIMO/IbI
— KOCMOJIOTHYECKOM MOCTOSIHHOW DUHIITEHHA.

D10 OBUIO MEPBOE MPSMOE CBHUIETENILCTBO, YTO BCENeHHYI0 NMPOHU3BIBAET OTTAJIKUBAIOIIAS CHIIA,
NPOTHBOCTOSINAS TPAaBUTALMK, M HMMEHHO I[OSTOMY M TPHUIUIOCH BOCKPECHTH  JSAMOY.
Kocmonorndeckast mocTossHHas BHE3aMHO oOpenia pU3nYecKuii CMBICH, eil moTpeOoBaIoCh Ha3BaHUE, U
Ha aBaHCLEHY KOCMUYECKOW IpaMbl BBIIJIA «TE€MHAsl YHEPIHs»: B 3TOM UMEHM YAAUHO COYETAIOTCS U
3aBeca TalHbl, U Hale riyOOKoe HemoHUMaHue NpuuuH npoucxonsuiero. B 2011 rony Ilepamyrrep,
Myt v Prucce nomy4uiiu 3a 3To OTKphITHE 3acayxkeHHyo HoOeneBckyro npemuto.

CaMble TOYHBIE pacueThl Ha CErOAHs IIOKa3bIBAIOT, YTO TEMHAas SHEPrusi — O3TO TIJaBHAs
JOCTONPUMEYATEIbHOCTh Hamed BceseHHONW: oHa oTBedaeT 3a 68 % BCEH MacChl-DHEPTUU BO
Bcenennoii — emie 27 % cocTaBisieT TEMHOE BEIIECTBO, @ OOBIYHOMY BEIIECTBY OCTAETCS BCEro-TO 5 %.

* * *

@dopma Hamel 4YeTblpeXMepHON BcesleHHON onpenensieTcss COOTHOLIEHUEM MEXIy KOJINYECTBOM
BEIIECTBA M 3HEPrHH, OOUTAIONIUX B KOCMOCE, U TEMIIOM PACIIMPEHUs] KOCMOCA. DTO COOTHOIICHUE /IS
yJ100CTBa MaTeMaTHUYECKUX 3alUCceil yCIOBWINCH 0003HAUaTh 3arJIaBHON rpeyeckoil OyKBOH «omera» —
Q; ouepeHas rpedeckas OykBa, Jeprkallasi B y3/ie BCe MUPO3/1aHHE.

Ecim  B34Th IUIOTHOCTH BEILECTBA-dHEPIMUM BO BceneHHOM W moxenuTh Ha  IUIOTHOCTh
BELIECTBA-dHEPIUU, KOTOpash Hy)KHA, YTOOBI BCETO JMIIb OCTAHOBMTH PACHIMPEHHE (TaK Ha3blBaeMas
«KPUTHYECKAs! IFIOTHOCTBY ), TIOIYYUTCS] OMETA.

Ilockonbky M Macca, W DHEpPruUs 3acTaBIAIOT IPOCTPAHCTBO-BPEMS HCKaXKaTbCs, TO €CTb
UCKPUBIIATHCS, OMEra TOBOPUT HaM 0 (hopme KocMmoca.

Ecnu omera MeHblile eJMHUIBI, TO PEATbHOE 3HAUEHUE MACChI-9)HEPTUH MaJaeT HIKE KPUTHUECKOTO,
u Beenennas pacummpsieTcst BE4HO, BO BCEX HAIIPABICHUAX U BCE BpeMs, IpUHUMas (GopMy ceyia, IpH
KOTOPOI M3HAYaJIbHO MapasuieIbHbIe TMHUN PACXOATCA.

Ecnu omera paBHa enunuue, Beenennas pacmmpsieTcsi BEYHO — HO CKOPOCTh €€ PAacUIMpeHHs Bce
BpeMsl yMeHbIIaeTcs. B 3ToMm ciydae oHa milockas, U B Hed pabOTalOT IeOMETPUYECKHE 3aKOHBI,
KOTOPBIE Mbl U3y4aJld B IIKOJIE: B YACTHOCTH, NAapaJlIeJIbHBIE IPSMbIE HE EPECEKAOTCS.

Ecnn omera Oonbllle eAMHULIBI, MapajUleiIbHbIE JIMHUM CXOAATCA, BceneHHas cBepThIBaeTcs U, B
KOHIIE KOHILIOB, [TPEBPAILAETCA B TOT K€ OTHEHHBIN 11ap, KaKMM OblIa BHayaJe.

C Tex campIx mop, kak XabOm OTKpbUl pacumpeHue BceeneHHOW, HM oOnHOIl rpymme
HKCHEPUMEHTATOPOB HU pa3y HE yAAIOCh MOIYYUTh OMETY, XOTh CKOJIBKO-HHOYb OJIM3KYIO K eINHHIIE.
CymMa Bceil Macchl ¥ SHEPTHH, KOTOPYIO YAaJI0Ch 3apPETrHCTPUPOBATH TIPH IIOMOIIH TEJIECKOTIOB, U AaXKe
camMble CMeEJIble DKCTPAIOJISALUU C y4E€TOM TEMHOrO BEUIECTBA JaBajlu B JydiieM ciaydae Q = 0,3.
CormacHo 5TOHM JKCHIEpUMEHTaNbHOM KapTuHe BceneHHas momydanach «OTKPBITOM» Ui JIFOOBIX
MIEPEroBOPOB U CKakasia B 0eCKOHEUHOoe Oyayiiee B KOBOOWCKOM cejie.

Tem Bpemenem, HaumHast ¢ 1979 rona, amepuxanckuii ¢usuk Anan 'yt u3 Maccauycerckoro
TEXHOJIOTUYECKOr0 HMHCTUTYTa M ApYyrue ydeHble paboTalu HajJ MONpaBkoil k Teopuu bosbmioro
B3pBIBA, KOTOPas MO3BOJIsATIA U30ABUTHCS OT HEKOTOPBIX HENPHUATHBIX OCIOXKHEHUH, HE MO3BOJISBIINX
MOJY4YUTh MOJEeNb BcelleHHOH, HallOJHEHHOW BEIECTBOM M JHEpPrued TaKk paBHOMEPHO, KAaK Halla.



dyHaaMeHTaIbHBIH MMOOOYHBIM TPOMYKT STOW IOMPAaBKH K Teopud boJbIIOro B3peiBa — OMera,
npubmkatomasics k eaunune. He k ognoit Bropoit. He k nBym. He x Mmunnuony. K enunure.

Bnpouewm, eaBa nu Ha cBeTe Hamescs (U3MK-TEOPETUK, KOTOPBIM He coryacuics Obl ¢ 3TUM
YCIIOBHEM, ITOCKOJIBKY OHO TOMOTJI0 OOBSCHUTH TJIOOAJIbHBIC CBOMCTBA HBIHENIHEH BceneHHOM
bonpmum  B3pbiBOM. OpHako ocTaBajiach OJHA MajleHbKas TPYIHOCThb: COTJIACHO IIONpPAaBKE, BO
Bcenennolt 0b110 BTpoe 0OJIbIIIE MACCHI-DHEPTHH, YeM HAOIIOJAIM dKCIEPUMEHTATOPbl. TE€0pEeTHKOB
9TO HE CMYTHWJIO: 3HAYMT, 3asBUIIM OHH, SKCIIEPUMEHTATOPHI IJI0XO UCKAJIH.

ITo Bcem pacueram BUAMMOE BEIIECTBO oOecreunBaeT He Oousblie 5 % KPUTUYECKOH IUIOTHOCTH. A
KaK e 3araJjouHoe TeMHoe BemectBo? Ero Toxe nocunranu. Hu Torna, HU ceiluac HUKTO HE 3HAJ, YTO
3TO TaKoe, HO CBOW BKJIAJ B OOIIYI0 CyMMY OHO TOYHO BHOCHT. TE€MHOTO BELIECTBA B MATH-IIECTh pa3
Oonpmie, yeM Buaumoro. Ho u sToro eme mano. DKCIEPUMEHTATOPBI PACTEPSUINCh, a TEOPETHKH
HactauBanu: «Mumre nanpiey. B kaxxaom sarepe ObUIM YBEPEHBI, YTO B APYroM OIIMOAIOTCS, — MOKa
HE OTKPBUIM TEMHYIO SHEPrui0. DTOr0 KOMIIOHEHTa XBAaTHUJIO, YTOObI B COYETAHMU C OOBIYHBIMH
BEILIECTBOM M PHEPIHME M TEMHBIM BEIIECTBOM IOAHATH IUIOTHOCTh A0 KpHUTHUYECKOW OTMeTKH. K
BSIILIEMY YJIOBOJIbCTBUIO KAK TEOPETUKOB, TaK U 3KCIIEPUMEHTATOPOB.

TeopeTuku 1 3KCIEPUMEHTATOPBI BIIEPBbIE MPUILIM K MUPY U corylacuto. Okaszanock, paBbl U T€ U
apyrue — no-ceoemy. OMera ¥ npaBjia paBHa eIUHULE, KaK TpeOOBaIH OT BceeneHHOM TeopeTHKu, XOoTs
9Ty BEJIMYMHY M HE MOJYYUTh MPOCTHIM CIIOKEHHEM BCETO BEIECTBA, U OOBIYHOTO, M TEMHOTO, KaK OHH
npeanonaragd 1o HaumBHOCTH. CeromHss B KOCMOCE He OOJbIlle BEIIECTBA, YeM PACCUUTHIBAIH
HabmronaTenu. HUKTO He 0Xmal, 9To B KOCMOCE €CTh CTOJIBKO TEMHOM SHEPTHH, U TeM 0oJiee HUKTO He
JlyMaJjl, YTO UMEHHO OHA CTaHET BEJTMKUM MUPOTBOPLIEM.

* * *

UYro xe sTo Takoe? Hukro He 3Haer. Camas mpaBIoOmomoOHas OOTrajka — 4YTO TEMHas dHEPrus
IpeJcTaBisieT co00l KBaHTOBOE CBOMCTBO KOCMHUYECKOTO BaKyyMma, KOTOpBIH BOBCE HE IIyCT, a IOJIOH
YacTHUL U UX JBOMHUKOB U3 aHTUBellecTBAa. OHU TO BOZHUKAIOT, TO aHHUTUIUPYIOT, U MPOUCXOIUT 3TO
Tak OBICTPO, YTO MX HE YCHEBAIOT 3aperucTpupoBath. [0TOMY-TO WX W TMPO3BaIM BUPTYAIbHBIMHU
gacTuaMu — 3a 3(heMepHOCTh. Bemmkoe Hacienue KBaHTOBOW (PU3MKM — HAYKH O MHUKPOMHpE —
TpeOyeT, YTOOBl Mbl OTHECIHCh K 3TOM TMIOTE3e OYeHb cephe3Ho. Kaknas mapa BHPTyaJbHBIX YACTHIL
OKa3bIBaeT Ha OKPY’KAIOILIEE MPOCTPAHCTBO KPOLIEUHOE AaBICHHUE, KOT1a HEHAI0JITO BTOPraeTcsl B HETO.
K coxanenuto, eciii OLIEHUTh CyMMapHOE€ OTTAJKHBAIOIIEE «JaBJICHHE BAKyyma», KOTOPOE JAlOT 3a
CBOIO KPATKYIO KH3Hb BUPTYJIbHBIC YACTHIIBI, PE3yNIbTaT OKaxercs Ooree ueM B 102 pa3 Gonbiue, uem
SKCIEPUMEHTAIbHO TOJYYEHHOE 3HAUYE€HHE KOCMOJIOTMYECKOM MOCTOSHHOM. OTOT MHOXUTENIb
00EeCKypa)XMBAIOIILIE OTPOMEH: TIepe]l HAMU CaMOe KPYITHOE PACX0XKICHHE TEOPUU M HAOIIOACHUH 32 BCIO
HCTOPHIO HAYKH.

Jla, MbI TIOHSTHS HE WMeeM, B 4eM TyT neno. OmHako 3TO He abCONIOTHOE HEBEKECTBO. TemHas
SHEpPrusi He MYMTCS MO BOJHAM HAYYHBIX 3HAHUH Oe3 pyns u 0e3 BeTpui B BUAE XOTh KaKOH-HUOYIb
teopun. OHa OOMTaeT eJBa J1 HE B CaMOW THXOW raBaHU HA CBETE — B HMHIITEHHOBCKUX YPaBHEHMAX
o0mIel TeoOpur OTHOCUTEITHHOCTH. DTO KOCMOJIOTMYECKas IMOCTOsHHAs. JTo jsmoOma. Yem Obl HuU
OKazajach TEMHas PHEPIUs, Mbl YK€ 3HaeM, Kak €€ MU3MEpUTh U KaK paccuuTaTh €€ BO3JEHCTBUE B
MPOLLIOM, HACTOSIILEM M OyayiieMm KocMoca. Tak 4To Beiauuaiiied ommnOKol B >KM3HM DHHIITEIHA
OBLIO KaK pa3 00BSBUTH, YTO JIMO/Ia — €T0 BenYaiiiias ommoka.

* * *

Oxorta B pasrape. Tenepp Mbl 3HaeM, 4TO T€MHAas SHEPIUsl CYILIECTBYET HA CaMOM J€je, U TPYIIIbI
acTpo()M3MKOB 3aIyCTUIM MHOIOOOEHIAIOLINE MPOrpaMMbl C LEJNbI0 HU3MEPUTh PACCTOSIHUA U POCT
CTpYKTypbl BceneHHON Ha OCHOBaHMM J[aHHBIX C 3E€MHBIX M KOCMHUYECKUX TEJIECKONOB. OTH
HaOJIOIEHUS TIO3BOJIAT M3YYUTHh BO BCEX MOAPOOHOCTSX, KaK TEMHAasl SHEPrHsl MOBJIHSATIA Ha MCTOPHIO
pacupenust BeeneHHOH, Tak 4TO TeopeTukam OyZIeT ueM 3aHAThCs. MM OYeHb Hy)KHO OINpaBIaThCs 3a
TO, KaK OHHU OITO30PUIIMCH C OLIEHKON KOJIMYECTBA TEMHON SHEPIHH.

Moxet ObITh, HaM Hy)XHa Kakas-To anbrepHaTHBa OTO? MoxeT ObITh, ClleAyeT KapIUHAIbHO
nepecMoTpeTh oTHomeHust Mexay OTO u KBaHTOBOM MEXaHUKOIH? A MOXET OBITh, €Ille HE POJUIICS TOT
YMHUK, KOTOPBIH pa3pab0TaeT T€OPUI0 TEMHON 3HEprun?



JIsmOpa u pacumpsitomasicss Beenennast mpuMedaTenbHbl TEM, YTO OTTAJIKUBAIOIIAS CHJIA BO3HUKAET
U3 BaKyyMma, a HE M3 4ero-To marepuanbHoro. Korma BakyyMm paciupsiercs, INIOTHOCTb BEILECTBA U
M3BECTHOM HaM 3HEpPIrUU BO BCEneHHON yMEHBINAETCS — U T€M CHIIBHEE CTaHOBHUTCS OTHOCUTEIBHOE
BO37IeHCTBHE JIAMOIbI Ha NIOJI0XKEHUE JIe)l B KocMoce. YeM cuibHee OTTaJIKUBAIOILee JJaBIeHUE BaKyyMa,
TeM BakyyMa OoJibllle, a 4YeM OoJibllle BaKyyMa, TEM CHJIbHEE €ro OTTAJIKUBAIOIEe JaBJIEHHE — 3TUM U
00BbsICHsAETCSI OECKOHEUHO BO3PACTAOLIEE 110 IKCIIOHEHTE pacliupeHue BeeneHHo.

A crnenoBaTenbHO, BCE TO, YTO HE CBA3aHO I'PaBUTALIMOHHBIMU y3aMH C OKPECTHOCTSAMH MileuHOro
[Tytn, OyneTr yaanaTecsi OT HAaC ¢ BO3pACTAIOIIEH CKOPOCTHIO — B paMKaX YCKOPSIIOIIEroCs PaCIIUPEHUs
TKaHU MPOCTPAHCTBA-BpeMeHHU. Jlajekue TrajakTHK{, KOTOpbIE Mbl ceiiuac BUAMM Ha HOYHOM HeOe, B
KOHIIE KOHIIOB CKPOIOTCS 32 HEIOCTH)KMMBIM TOPH30HTOM, IMOCKOJIBKY OYIyT yHAIATBCS OT HAC CO
CKOpOCTBIO 0OJIBIIIE CKOPOCTH CBeTa. [la-/a, Takoe BO3MOKHO, MOCKOJIBKY 9TO HE OHU CAMHU JIBUXKYTCS
yepe3 KOCMUUYECKOEe MPOCTPAHCTBO CO CBEPXCBETOBOM CKOPOCTHIO — 3TO TKaHb camMoil BeeneHHoi HeceT
uX. 3aKOHBI (PU3UKH ITOTO HE 3aNPELIAtOT.

[Ipoiiner oKoONIO TPWIJIMOHA JIET, U BCE KUBOE B HAIlICH TaJIAKTUKE, BEPOSITHO, HE Oy/IeT 3HATh, YTO
CYIIECTBYIOT M Jpyrue rajakTuku. Bces HaOmomaemas Bceenennas cBenercs K ropcTke OJIM3KHX
JOJTOKUBYIINX 3Be3]1 B mpenenax Miueunoro Ilytu. A 3a 3Be31HOI HOUBIO pacKMHETCS Oe3rpaHuvHas
MyCTOTa — ThMa Ha MOBEPXHOCTH O€3/THBI.

Temuas sHeprus, (pyHIaMEHTaNIbHOE CBOWCTBO KOCMOCA, B KOHIE KOHIIOB JIMIIUT Oyaymiue
MOKOJIEHUS] BO3MOXXHOCTH TOHATH YCTPOHCTBO BceneHHo#l, ¢ koTopoil oHum umeror neno. Ecnu
COBpEMEHHBIE acTPO(U3UKU HE OCTABAT MOAPOOHBIC 3aIHCHU MO BCEH raJlakTUKE M HE 3aKOMAI0T UX
rae-Hu0yb B YAMBHUTEIBHOW KalCyjle BPEMEHH, pAacCUMTaHHOM Ha TPWUIMOH JIET, Yy4YeHbIE
[IOCT-aNOKAJIMNTUYECKONH 3M0XM He OyIyT 3HaThb HHUYEro O TaJakTUKax, IJaBHeHmel Qopme
OpPraHM3alMY BEILECTBA B HAILIEM KOCMOCE, a CIIEOBATEIbHO, JIUIIATCS JOCTYIA K CAMbIM UHTEPECHBIM
CTpaHULaM KOCMHUYECKOM JpaMbl Haleil BeeneHHoM.

A Tenepb MO3HAKOMBTECh — MOM CaMblid CTPALLHBIA COH: BAPYT U MBI TOXE YIYCKAaeéM U3 BHIY
Kakue-To pyHIaMeHTalbHbIe CBOMCTBA, KOTOPhIMU 00JNanana Beenennas B npouuiom? Kakue cTpaHuUIbl
KOCMHYECKOW MCTOPHM TIOMEUEeHBl Uil Hac TpudoM «CoBepIIeHHO cekpeTHO»? Uero He XBaTaeT B
HAIIUX TEOPHSIX M HAIIMX YPaBHEHUSX — BAPYT B HUX HET TOTO, 0€3 4ero Mbl OyJieM BBIHYKJICHBI BEYHO
BCJICTIYIO 33/1aBaTh BOMPOCKHI O3 OTBETOB?

7. Kocmunuyeckasa tabnuua

YroObl OTBETUTH HAa CaMble TPUBHAIILHBIC BOMPOCHI, 3a4aCTyIO0 TPEOYIOTCS TIyOOKHE M OOLIUpPHBIC
3HaHUS O KocMmoce. Ha ypoke XHMHM B IIKOJIC s CIOPOCHJI YYHTENs, OTKYAa B3SUIUCh DJIEMEHTBI W3
tabymibl Menaeneesa. OH OTBETHII, UTO M3 3eMHOM Kopbl. Criacu60. He comHeBaroch, 4To 00pasiibl JIjIst
HIKOJIBbHOM J1abopaTopuu ObLIH B3SThl MMEHHO OTTYAa. A OTKY/a OHM MOSBUIIMCH B 3¢MHOM Kope?

OTBET HY)KHO MCKaTh B 00JIACTH acTpOoHOMHUHU. Ho Tak M y»K HE0OOXOUMO 3HATh, OTKY/A B3sUIaCh U
KakK pa3BuBajiach BceseHHas1, YTOObI OTBETUTH HA 3TOT BOMPOC?

Ha, Heo6xoaumo.

Bo Bpems bosbiioro B3pbiBa BeIpaOOTaIMCh JIMIIb TPU 3JIEMEHTA M3 BCEX BCTPEYAIOLIMXCS B
MPUPOJIC.

Bo Bpems bosbiioro B3pbiBa BeIpaOOTaiMCh JIMIIb TPU DJIEMEHTA M3 BCEX BCTPEYAIOLIMXCS B
MPUPOJIC.

A BCe OCTaJbHBIC BBIMUIABICHBI B BBICOKOTEMIIEPATYPHBIX HEApax 3BE31 W BO BPEMs B3PbIBOB
YMHPAIONIUX 3Be37, Onarofaps dYeMmy IOCIEAYIONIMe TOKOJCHHS 3BE3JHBIX CHCTEM CMOIJIH
BOCIIOJIb30BaThCsl ATUMHU OOraTcTBaMu M C(OPMHUPOBATH IJIAHETHI, @ B HAIIIEM CITydYae CIie U JIIO/ICH.

Jlns MHOTHMX Mepuoanveckas Ttabnuima MeHaeneeBa — 3TO Kakasf-TO IOJy3a0biTas IMKOBHHA,
OTPOMHBIN TUIAKAT, pACYCPUCHHBIM Ha KBaJApaThl ¢ KAKUMH-TO 3araJOYyHbIMH OYKBaMH, KOTOPBIH OHH
MOCJICIHUI pa3 BUACIH HAa CTEHE KaOWHETa XMMHHU B IIKOJE. A MEXIy TeM, 3Ta Taljuia JODKHA
C.]'IY)KI/ITB Ky.]'[BTypHOﬁ HKOHOﬁ, CBHUICTCIBCTBOM YCHGXOB HaYKI/I KakK O6IH6‘IGJ'IOBC‘ICCKOFO Ha4YWHAHWA,
I[OCTI/IFHYTBIX U B na60paT0pHﬂx, U Ha YCKOPI/ITCJ'IHX qaCcTul, M Ha l"paHI/IHaX HCHU3BCIAHHOI'O BO
Bcenennoit — Beap oHa mpencTaBisieT co00M OpraHW3allMOHHBIN TMPUHIUIN XUMHUYECKOTO TTOBEICHHS
BCEX JIEMEHTOB BO BCEIIEHHON, U YK€ U3BECTHBIX, U €1IE HE OTKPBITHIX.

N Bce ke TO M AeN0 Jake ydeHbIe HEeT-HET Ja U COuTyT Tabiuily MeHeneeBa 3TakuM 300T1apKOM
HEBUJIAHHBIX 3BEPEH M3 JICTCKOW KHIDKKH. A WHAYe pa3Be MOXKHO TMOBEPHUTh, YTO HATPUN — STAOBHUTHIH
PCaKTUBHBIA METAJUI, KOTOPBIi MOXXHO pe3aTh CTOJOBBIM HOXXOM, a YHCTBIH XJIOp — BOHIOYHH



CMEpPTOHOCHBI Ta3, HO €CJIM WX COBMECTUTh, MOJYYUTCS XJOPHUI HATpUsi — OE3BpeAHOE M Jaxe
HE00X0UMOe ISl KU3HEAEATEILHOCTH COCIMHEHNE, U3BECTHOE KaK MoBapeHHas coyib? A BOJIOpPOJ ¢
kucnopooM? OIUH — B3pBIBOOIMACHBINA Ta3, JPYrod 3amyckaeT MpOLecChl OKHUCICHHsS, a BMECTE OHU
COCTABJISIFOT KHUJAKYIO BOJlY, KOTOPOU TyIIaT Or'OHb.

Cpenu Bcex 3THX XUMUYECKUX TOJIOBOJIOMOK Mbl OOHAPYKUBAEM M AJIEMEHTHI, UTPAIOIINE BAXKHYIO
poJiib B KM3HU Bcell BceeneHHOM, a MOTOMY MO3BOJIbTE MPEACTaBUTH Tabiuily MeHjeneeBa riazaMu
acTpodu3nKa.

Booopoo
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Snpo Bogopoma COCTOUT BCEro M3 OJHOTO MPOTOHA, BOT MOYEMY ATO CaMblid MPOCTOM U JIETKUM
9JIEMEHT, BO3HUKIINM LIEJTMKOM U IIOJIHOCTBIO BO BpeMs bobioro B3psiBa. B npupone Bcrpevarores 94
3JIEMEHTa, OJJHAKO MMEHHO BOJOPOJ] COCTaBIIsieT Oojiee ABYX TpeTeil BceX aTOMOB B 4YEIOBEYECKOM
opranm3me u Ooinee 90 % Bcex aTOMOB B KOCMOCE Ha JIOOBIX MacmTabax BIUIOTH 10 CONHEYHOM
cucteMbl. B snpe maccuBHOI tutaneTsl FOnuTep Bogopoa HaXOAUTCS MO TAKUM JABJIEHUEM, YTO BEAET
cedsl He Kak Tra3, a KaKk MeTaul, MPOBOJASILIUN 3JIEKTPUYECTBO, U CO3Ja€T MAarHUTHOE IMOJE€ — CaMoe
CWIbHOE cpenu Bcex IutaHeT. Bogopon otkpeun anruiickuil xumuk ['enpu Kasenaum B 1766 rony,
Korza mpoBoaus skcnepuMeHTsl ¢ HyO (Bomopon HemapoMm moiydus Takoe Ha3BaHue). OgHako
actpodusuku 3Har0T KaBenauiia kak mepBoro y4eHoro, KOTOpbIi paccuuTal Maccy 3eMIId, OCiIe TOro
KaK M3MEpWI TOYHOE 3HAYEHHE TI'PABUTALIMOHHOW IOCTOSHHOM B 3HAMEHUTOM HBIOTOHOBOM 3aKOHE
BCEMHUPHOTO TSATOTEHHUS.

B npupone Bcrpeuarorcs 94 snemeHTa, 0OJHAKO MMEHHO BOJOPOJ COCTaBIsieT Oojiee AByX TpeTen
BCEX aTOMOB B YeJIOBEYeCKOM opranmu3me u 6oiee 90 % Bcex aToMOB B KOCMOCE

W nHem, M HOUYBIO, KaXIyI0 CEKyHAy 4,5 MUUIMapAa TOHH CTPEMHTEIbHO IBMXKYLIMXCS SIEp
BOJIOpOJIa MPEBPALIAIOTCS B YHEPIHI0, KOTJa CTAIKUBAIOTCA U MpeBpalatoTcst B reauil B sape ConHua,
TeMIIepaTypa KOTOPOro COCTABISAET 15 MUIIMOHOB I'PaJyCoB.

Tenun
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['enmii mMPOKO M3BECTEH KaK ra3 ¢ HU3KOW IUIOTHOCTBIO, KOTOPBIM JJOBOJILHO JIETKO Pa3foObITh, a
€CIIM BIAOXHYTh, OH BPEMEHHO TOBBIIIAET YaCTOTY BHOPALMI TOJOCOBBIX CBSI30K, TAaK YTO HauMHACUIb
numaTe, kKak Mukku-Mayc. ['enuii 3aHUMaeT BTOPOE MECTO CPEAM 3JIEMEHTOB M II0 IPOCTOTE, U IO
pacIpoCTpaHEHHOCTH BO BceesleHHOH. XO0Ts 10 paciupOCTPaHEHHOCTH OH OYEHb OTCTAET OT BOAOPOXA,
BCE JK€ €ro B YeThIpe pasza OoJblle, YeM BCEX OCTAJIBHBIX JIEMEHTOB BO BceneHHON BMecTe B3STHIX.
OauH U3 CTONNOB KOCMOJIOTMU BomnbIioro B3peiBa — mpeacka3zaHue, 4To B JI00OM oOIacTu KocMmoca
reauii cocrasisgeT He MeHee 10 % Bcex aTOMOB, I HMEHHO B TAKOM KOJIMYECTBE OH BO3HUK B OTHEHHOM
wape nepsuuHoil Bcenennoil. Ilockonbky renuii Takke IMoOJy4yaeTcsi M3 BOAOpPOJAa B  XOJ€
TEPMOSZICPHOTO CHHTE3a B HEApax 3Be3/, B HEKOTOPHIX OO0JACTAX KOCMOCA, BEPOATHO, TeJHs
Hakomwiiock Oombiie 10 %, ojHAaKO, MO pacyeTraM, ero He MOYKET OBITh MEHBIIC — HHUTJC, HU B OJIHON
obnactu ["anakTuku.

Jlet 3a TpuAUATh A0 TOTO, KaK FeJUA OTKPBUIM U BBIICIUIN HA 3eMJie, aCTPOHOMBI 3aMETHIIN €T0 B
CIEKTPE COJIHEYHOW KOPOHBI BO BpEMs IOJHOIO COJHEYHOro 3arMeHus B 1868 roay. Kak mbl yxe
OTMEYaJH, Ha3BaHUE «TeJIHii», YTO JOTHYHO, 00pa30BaHO OT MMEHH [ enroca — IpeBHerpedeckoro odora
ConHua. A MOCKOJIbKY IJIaBy4eCTh I'eliis B BO3yXe cocTaBiseT 92 % OT IlaBy4ecTd BOAOPOJA U MPHU
3TOM OH, B OTJIMYME OT BOJOPOJA, HE B3PHIBOOMACEH, T€IUN CIYKUT HACAJIbHBIM HAIOJHUTEJEM IS
OTPOMHBIX (UTYPHBIX BO3IYIIHBIX HIapoB s mapana B Jlenp biaromapenusi, KOTOpbIH ycTpawBaeT
CeTb YHUBEpPMAaroB «Mbaiicu», — oTyero «Mosiici» U cTana caMbIM KPYITHBIM HOTPEOUTEIEM 3TOTO rasa B
CIIA, ycrynasi TOJIbKO apMUH.

Jdumuii
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Tpetuil Mo npocToTe 3JIEMEHT BO BceneHHoil — MUTUI: y HETo B siAPE BCEro TpU MpOoTOHA. JIuTwid,
KaK M BOJOPOJ M I'eJIMi, BO3HUK BO BpeMs bosblmioro B3pbiBa, OJHAKO, B OTIIMYUE OT T€IHs, KOTOPBIH
BbIpabaThIBaeTCs B HEJPaxX 3BE3M, JUTUN pa3pylIaeTcs B XOA€ BCEX M3BECTHBIX SJEPHBIX peakiuid. Eme
OJIH MPOTHO3 KOCMOJIOTHH BONBIIOro B3phIBa COCTOUT B TOM, YTO aTOMBI JIMTHS COCTABIISIOT HE Oolee
OJTHOTO TIPOIIEHTAa BCEX aTOMOB B JF00OH oOnactu Bceenennoit. Emie He ymanoch HalWTH HU OTHOU
TaJlaKTHKH, T/I€ JUTUS ObUIO ObI OOJIbIIE STOr0 BEPXHEro IMpenena, 3aJaHHOTO BoibIuM B3pBIBOM.
CoueraHue BepXHEro Ipejelia JUTUS U HUXKHEro Ipejelia Tejids JAaeT MOLIHYH Hapy KOHCTaHT JJist
[IPOBEPOK PA3JIMYHBIX TMIIOTE3 B paMKaxX KOCMOJIOTMU BoJbIIOro B3pbIBa.
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DIEeMEHT yriaepos BXOAUT B OFPOMHOE KOJIMUYECTBO Pa3HBIX MOJIEKYJ — COEAMHEHUH C €r0 y4acTHEM
BO BceneHnHoil Oosbliie, 4eM BCEX OCTaJbHBIX PA3HOBHIHOCTEH MOJIEKYJI BMECTE B3ATHIX. YUUTHIBAS
pacpoCTPaHEHHOCTh YIJEpOAa B KOCMOCE — OH BbIpaOaThIBAE€TCS B AJpax 3BE3[, BBITEKAET Ha MX
MOBEPXHOCTU U B M300MJIMM M3BEPraeTcsl B TajakKTUYECKOE MPOCTPAHCTBO — HET JIy4ylle AJIEMEHTA,
YTOOBl CTPOUTH OMOXUMHUIO U pazHooOpasue xu3HU. CienoM 3a HUM IO PaclpOCTPaHEHHOCTU C
HEOOJIBIIUM OTPHIBOM HJIET KMCIOPOJ — €ro TOKE MHOTO BO BceneHHOM, U OH Toke BbIpaOaThIBAETCS B
3Be37/aX U BBICBOOOXKJIAETCSI, KOTJa OHU B3PbIBAIOTCS. YTJIEPOA U KUCIOPOJ — IJIaBHbIE MHTPEAUEHTHI
M3BECTHOM HAM JKMBOW MaTepHH.

Kpemnuii
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A Kak ’Xe He HM3BeCTHas HaM >KHBas MaTepI/IH? YTo MOXHO CKa3aTb O JKHN3HH, OCHOBaHHOM Ha
OJICMCHTC KpCMHI/II/I? B Ta6J'H/ILIC MeHpeneeBa erMHI/Iﬁ pacnojaracTcs mnmpsamo 1o yriiecpoaom, To €CTb,
B IIPUHIIMIIC, crocoben CO3JaBaTb TAaKOC XKC OoraTtoe HOpT(i)OHI/IO MOJICKYJI. HpaBz[a, B KOHIIC KOHIIOB,
110 HAlllUM pacycTam, HOGCI[I/IT BCC-TaKH YTJICPOI, ITOCKOJIbKY BO Bcenennoii ero B gecsarb pas 60J'ILH_I€,
4YCM KpEMHHUA. Ho »T0 He ocraHaBiIuBaeT HHCaTGHCfI-(i)aHTaCTOB, KOTOpPBIC ACPKAT 9K300HM0JIOTOB B
MOCTOSIHHOM HaIPS’KCHUU, IIPUAYMbIBASA pa3JInYHbIX erMHHﬁ-OpFaHquCKHX HWHOIIJIAHCTSH.

Hampuu

4 N\
11 22.99

Na

Sodium
. Y,

Hatpuii He TOIBKO BXOIUT B COCTaB TMOBAapEeHHOM COJM, HO M IPEACTaBIseT cOOOW Ha CEerojHs
caMblil pacIpOCTPaHEHHbIN CBETSLIUICA ra3 B yaUuHbIX (oHapsx. Harpuesble aMmnbl ropsT J0JIbIIE U
spye JIaMII HaKaJIMBAaHUs, XOTs, BEPOSATHO, CKOPO UX BBITECHAT CBETOIUOJHBIE, KOTOPBIE IPU TOH XKe
MOIIHOCTH TOpAT sipue U oOxoasarcs Aewenne. HaTpuessle naMibl ObIBAOT JBYX PAa3HOBUAHOCTEH:
JaMIIbl BBICOKOTO JABJICHHMs, JAlOIIME JKEJITOBATO-OENbld CBET, M Oosiee peiKHe JIaMIbl HU3KOIO
NaBJIeHUs — opamkeBble. CBETOBOE 3arpsi3HeHUe Heba B JII000M ciydae BpEeIHO Al acTpO(U3HKH,
OJIHAKO, OKAa3bIBACTCS, HATPUEBBIC JIAMIIBI HU3KOIO JABICHHMS HEMHOIO JIy4Ylle, IIOCKOIbKY CBET,
KOTOPBIM OHH 3arpsi3HAI0T HE0O, JIerdye BbIUECTh U3 U300pakeHuil, noryyaeMbIx Teseckonamu. [Ipumep
COTPYIHHYECTBA TPAXKJAHCKOrO O0OIIecTBa M YYEHBIX mojan ropox TakcoH B mrare ApHu3oHa —
ommwkaimuit k HamumonaneHoit oOcepBatopun KutT-IIMk KpymHBIM HaceleHHBIM MYHKT: €ro
MYHUIUIAJIUTET O JIOTOBOPEHHOCTH C MECTHBIMH acTpOQH3MKaMM 3aMEHWJI BO BCEX YIMYHBIX
(oHapsIX TaMIIbl HAKAJIMBAHUS Ha HATPHEBBIC HU3KOT'O JIABJICHUS.



Anromunuii

a4 N\
13 26.982

Al

Aluminium
\_ y

AmoMmunui coctaBisieT noutu 10 % 3eMHOI KOpbl, OIHAKO APEBHUE JIFOJU €ro HE 3HAJIM, a HALLUM
nparnpajesnaM oH OblI B AUKOBUHKY. DTOT 3JIEMEHT YAAJOCh BBIICIUTh U ONuUcaTh Jullb B 1827 roay, a
B 00MX0J] OH BouIeJs Jinilb B KOHIE 60-x rogoB XX Beka, KOrja Ha CMEHY JKECTSHbIM KOHCEPBHBIM
0aHKaM U OJOBSHHOM (hOJIbIe NPUIILIM ATIOMHUHHUEBbIE KOHCEPBHbIE OAHKU M, KOHEUHO, aJIFOMUHHEBAs
¢donbra (XoTss KOHCEpBHBbIE OaHKM MBI MHOTJA MO CTApUHKE 30BeM KecTsaHKamu). [lonmmpoBaHHBIHM
QIIOMUHUM — MPAKTUYECKU UEAJIbHBIA OTpa)kaTelb BUAMMOIO CBETA, MOITOMY CErOJHS MMEHHO MM
HOKPBIBAIOT OOJIBIINHCTBO 3€pKaJl AJIsl TEIECKOIOB.

Tuman

a4 N\
22 47.90

Ti

Titanium
\_ y

Turan miotHee amomuHus B 1,7 pa3za u npu 3TomM Oosiee yeMm BABoe npouHee. [loaTomy TuTaH,
JIEBATHIN 10 PaCIPOCTPAHEHHOCTHU JIEMEHT B 36MHOM KOpPE, B HAILM JIHU IPEETCS B JIyyaxX 3acily’KEHHOU
CIIaBbl: €My HAIJITM MHOXXECTBO TPUMEHEHHWH, B TOM 4YHCIE B TIPOTE€3aX W B JETAISIX BOCHHBIX
CaMOJIETOB, CJIOBOM, BE3E, /1€ HYKEH JETKAW, HO OUEHb MTPOYHBIN METAILII.

[Toutn Be3me B KOCMOCE aTOMBI KHCIIOPO/Ia IPEBOCXOIAT YHCIOM aToOMbI yriepoaa. [locie Toro kak
BCE aTOMBI yIJIepoJia pacXBaTaJId JOCTYIHBIE aTOMBI KUCIOpoaa (ChopMUPOBAB TaKUM 00pazoM JIOO
YTTIEKUCHBIN, JIMOO yrapHbBI Ta3), OCTaBIIMKICS KHUCIOPOJ COCIUHSETCS C IPYTMMH JJIEMEHTaMH,
Hanpumep, ¢ TuTaHoM. CHeKTpbl KPaCHBIX 3BE€3]l MOJHBI CUTHATYP OKCHJa THTaHA, KOTOPBIHM, BIPOYEM,



BCTPEYAETCS M B 3€MHBIX 3BE3/aX, IMOCKOJBbKY 3Be3I4arhle camdupbl U pyOMHBI O0S3aHBI CBOMMH
CBEPKAIOLIMMH Y30paMU UMEHHO BKPAIUICHUSIM OKCHJA TUTaHA B KPUCTAINIMUECKYIO PELIETKY.

bonee Toro, Oenas kpacka, KOTOpOHl MHOKpBHIBAIOT KYIOJa TEJIECKOIOB, TOXE COJEPKUT OKCHUJ
TUTaHa, KOTOPBIA KO BCEMY MpPOYEMY MPEKPacHO OTpakaeT MH(PaAKPACHYIO YacCTh CIEKTpa, MOITOMY
BO3JyX BOKPYI TEIECKOIA IOpa3l0 MEHBIIE HArpeBaeTCs OT COJHEYHOro ceera. Houbro, korga Kymou
OTKPBIT, TEMIIEpaTypa BO3yXa B KyIOJ€ BOKPYT TejleCKoma ObICTPO BBIPABHUBAETCSI C TEMIIEPaTypoOi
HOYHOTO BO3AyXa, IMOJTOMY CBET OT 3BE3J M JPYI'MX KOCMHYECKHX OOBEKTOB BHJCH YETKO H
He3aMyTHeHHO. CBO€ Ha3BaHUE TUTAaH MOJIYYWJ HE B YECTh KAaKOIO-TO KOCMHMYECKOTO OOBEKTa, a
HETOCPEJCTBEHHO B YeCTh TUTAHOB U3 ApeBHErpeueckoi Mudonorun, Xxots TUTAaHOM Takke Ha3bIBAIOT
cambIii 00J1bIIION ciyTHHK CaTypHa.

Kenezo

a4 N\
26 55.847

Fe

Iron
\_ y

Kene3o 1o HECKOJIbKUM MapaMerpaM CUYUTAeTCsl Ba)KHEMIKMM 3JIEMEHTOM BO BceneHHOM.
MaccuBHbI€ 3B€3/1bI BBIPA0ATHIBAIOT 3JIEMEHTHI B CBOEM SApE B CIEAYIOLIEM IMOPSIKE: CHAaJalia TeJHid,
MOTOM YTJIEPOJ, KUCIOPO, a30T U Tak jaajnee mo Tabiuie Menneneesa. B simpe xeneza 26 MpoTOHOB H
[0 MEHbIIEH Mepe CTOJBKO YK€ HEHTPOHOB, U y HEro €cTh OJJHO OCOOEHHOE CBOWCTBO: CPEIH BCEX
aTOMHBIX SIEp Y HETO MEHBIIE BCEro YHEPrMHM NPUXOIUTCS Ha OAHYy dYactuily. M3 storo crmemyer
MIPOCTOM BBIBOJ: €CJIM PACIICIUISATh aTOMBI XKeJle3a, OHU OyIyT morjowmaTs sHepruto. U ecinu co3naBaTh
aTOMBI jKeJie3a B IMpOoLecce TEPMOSAEPHOrO CHHTE3a, OHM TOXe OyayT moriomarh 3Hepruto. Korma
MacCCUBHBIE 3BE€3/1bl BbIPA0ATHIBAIOT M HAKAIUIMBAIOT JKEJIE€30 B CBOMX HEJPAX, OHU PHUCKYIOT JKU3HBIO.
be3 MOIIHOrO MCTOYHMKA SHEPruM 3Be3Ja CXJIOMBIBAETCS TMOJ COOCTBEHHBIM BECOM, MPOMCXOJIUT
CTpalIHbI B3pBIB — U IOJIyYAa€TCs CBEPXHOBAs, KOTOPAs HEJENI0 HAMpOJET CHUSET sipyue MHUIMapiaa
3BE31.

Tannui



4 )
31 ¢69.72

Ga

Gallium
\_ y

Msrkuii MeTasul TaJJIMHA IUIABUTCS IIPU TaKOW HU3KOW TeMIlepaType, YTO IOTeYeT y BAac Ha JIaIOHH,
KaK Maclio Kakao. B octaibHOM, MOMHMO 3TOTO CAJIOHHOTO (hOKYCa, TAIUTHH IS aCTPOPHU3UKOB HUYEM
HE HHTEPECEH, KpOME TOro, YTO OH BXOAWT B COCTaB XJIOpPHUIA TaJUlvs, KOTOPBIA NPUMEHSETCS B
9KCIIEPUMEHTaX MO OOHAPYXEHHIO HEYJOBHMBIX COJHEYHBIX HEHUTpuHO. OTpOMHBIM, HAa CTO TOHH,
MOJ3eMHBIN 0aK C JKUAKUM XJIOPUAOM TaJIHS HAaXOIUTCS IMOJ MOCTOSHHBIM HAONIOJCHHEM: y4YEHBIC
KIYT, KOIJIa HEUTPUHO CTOJKHYTCS C siApaMu TalulMsl M TpeBpariaT ux B repmanuil. OT 3TOro
CTOJIKHOBEHHSI MCITYCKAeTCsl PEHTT€HOBCKOE M3Iy4YeHHE, U €r0-TO M PEerHCTPUPYIOT MPHUOOPHI KaXKIbIi
pa3, Korja HeUTpPUHO momnaaaet B sapo. [Ipu momomy moJoOHBIX «TEIECKONOBY CIepBa OOHAPYKUIIH,
YTO Ha 3eMJIIO IPUJIETAET MEHbILIE HEUTPUHO, YEM NPE/ICKa3bIBAET TEOPHsI COJIHEYHOTO HYKJIEOCHHTE3A,
M 3TOT MapaZioKC HECKOJIbKO JIECATUJIETHI OCTaBaJICs HEpEIleHHBbIM, MOKa APYTHe 3KCIEPUMEHTHI He
IIOKa3aJIM, YTO HEUTPHUHO MPOCTO YMEKT Ha JIETy MEHATH CBOM THII, MPEBpAlIasCh B HEBUINMOK IS
TaJUINEBBIX IETEKTOPOB.

Texueuuit

é )

43 98

Technetium
\_ Y

DJeMeHT TeXHEeUUH paJuoaKTUBEeH BO Bcex Gopmax. HeyausurensHo, 4To Ha 3eMiie OH BCTpedaeTcs
TOJIBKO B YCKOPUTECIAX YaCTHL, I'I€ €TI0 U3roTaBJIMBAIOT I10 TpC6OBaHI/l}O. 3a 310 TCXHCL[PIFI " OJIy4uJI
CBOC Ha3BaHUC — OT APCEBHETPCUCCKOI'0 «TCXHCTOCH, «PICKyCCTBGHHBIﬁ». Ilo BHEe BHOMHE MOHSITHBIM
pUYMHAM TEeXHEIU o0uTaeT B aTMocdepax 0JHOro 0co0oro MoABHIa KpacHbIX 3Be37. Camo 1o cebe
3TO HE CTPAILHO, OAHAKO MEPUOJ MOJypaciaa y TEXHEIHs COCTABIsAET BCETO JBa MUJIIMOHA JIET, a 9TO
ropas3lo MEHbIE BO3pacTa M OXHUIAEMOM IMPOJOIKUTEIBHOCTH JKU3HHU TEX 3BE€3], B KOTOPHIX €ro



oOHapyxuBaroT. TO €cTh TEXHEUWH MPHCYTCTBYET B COCTaBE 3BE3/bI HE OT POXKICHUS — HHAuYe K
HallleMy BPEMEHHU ero Obl TaM YK€ HEe OCTaloCh. A KpOME TOTr0, HE M3BECTHO HU OJHOTO MEXaHU3Ma,
KOTOPBIN TMO3BOJISUT Obl TEXHEIMIO BhIpAOATHIBATHCS B HEIPax 3BE3/bl, a 3aTe€M IMPOCAYMBATBHCS Ha
MNOBEPXHOCTh, I'’I€ MBI €TI0 Ha6n}0/:[aeM, U OTO IPHUBCIO K POXKACHHUIO BCCBO3MOHBIX 3K30THYCCKUX
TEOpHUH, KOTOPBIM €lIe MPEJACTOUT JOOUTHCS KOHCEHCYCa B aCTPOPU3NIECKOM COOOILIECTBRE.

Hpuoui

: N\
77 1922

Ir

Iridium
\_ y

Wpuauii Hapsimy ¢ OCMHEM W IUIATUHOM — OJUH M3 TPEX CaMbIX TDKENBIX (YUTail — IJIOTHBIX)
JJIEMEHTOB B Tabiuie MeHzeneeBa: ABa KyOWdeckux (yra MpUIUs, TO €CTh NPUMEpPHO 57 JUTPOB,
BeCAT KakK «BbIOMK», TaK 4TO M3 UPUAUS MOTYUAIOTCS JTYYIIHEe B MUPE MPecC-Tanbe, KOTOPHIM HUIIOYEM
mo0bIe O(UCHBIE BEHTWIATOPBL. Kpome TOoro, Mpuauil — camblii M3BECTHBIM HA CBETE «IBIMSIIHIACS
MUCTOJICT»: TOHKUH CIIOW UPUAMSA 3aJleTaeT Ha 3HAMEHUTON MEeJ-TIaJIeOr€HOBOM IPaHUIIEe Te€OTOTHIECKUX
MJIaCTOB, BOSHUKIIIEH 65 MUJITHOHOB JIET Ha3a] (CTapOKHUIIbI HA3bIBAIOT €€ MEN-TPETUYHOM ). OTHIOI HE
CIIy9allHO MMEHHO TOT/Ia BBIMEPJIH BCE CYXONMYTHBIE KUBOTHBIE pa3MepoM OOJIbIe CAaKBOsKa, B TOM
qyclie Hally JTI0OMMbIE NUHO3aBpbl. Ha moBepxHocTH 3eMiii MpUINI BCTPEYAETCS PENKO, OTHAKO
JIOBOJIBHO PacHpOCTpPaHEH B JECATHKUIOMETPOBBIX METAIUTMUECKUX aCTEPOHIaX, KOTOPbIE, BPE3aBIINChH
B 3eMJII0, NP yJaape HMCTHapsUINCh W PAcTbUBUIA CBOM aTOMBI. Tak 4YTo, Kakoil Obl HM ObLTa Bala
mro0UMasi TeOpUsl BEIMHPAHHS JAMHO3aBPOB, MEPBBIM MYHKTOM B CIIMCKE BEPOSITHBIX KaHIUIAaTOB BCE
paBHO OyJeT actepoua-youiina pasMepom ¢ DBEpecT.

Dunwmmennun



4 )
99 [254]

Es

Einsteinium
\_ y

He 3naro, kak OTHecCst K 3TOMY caM CTapuHa ANbOepT, HO MOCIe MEPBHIX HCIBITAHHNA BOJOPOIHON
O00MOBI Ha aTosute DHHMBETOK | HOAOpst 1952 roma B painoakTUBHOM Mycope OOHApyKWJIH HOBBIH
AJIEMEHT, KOTOPOMY Jalld UMSI «IHHIITeHHUI». JINUHO 51 Ha3Ba1 ObI €ro «apMareI0HH».

Mexay TeM JecsTh 3JEMEHTOB B Tabiuile MeHJieneeBa ObUIM HAa3BaHBI B YeCTh HEOCCHBIX TeE,
Bpamatouxcst BOkpyr CoJHiia.

Docop

a4 )
15 30.974

Phosphorus
N y,

dochop — cI0BO IPEBHETPEUECKOI0 MPOUCXOKICHUS M 03HAYAET «CBETOHOCHBIN»: TaK B APEBHOCTU
Ha3bIBaJIM IU1aHeTy BeHepy, korjaa oHa nosBisIach Ha MPE3akaTHOM HeOe.

Cenen



/8. 96

Se

Selenium
\_ y

Cenen MOJIYYHJI Ha3BaHHUC OT CJIOBA «Cenenay» — Tak APCBHUC T'PCKN MMCHOBAJIN HYHy — W BCCraa
ACCONHNUPOBAJICA C JICMCHTOM TCIIIIYPUCM, KOTOpHﬁ Ha3BaH B YECTh 3eMJIN OT JATHHCKOTO KTCIITYC».

Hepuit u nannaouii

a4 )
58 140.12

e

Cerium
\_ y

4 )
46 1064

Palladium
_ y




1 suBaps 1801 roma uranbstHCKUE acTpoHoM JlKy3enme [Tuariy OTKpbUT HOBYIO TUTAHETY, KOTOpast
Bpaiaercss mo opoute BOKpyr CosiHLIA B MOJO3PUTEIBHO LIMPOKOM MPOMEKYTKE MexAy Mapcom u
IOnurepom. B cooTBeTcTBUU B Tpaauleil Ha3bpIBaTh MJIAHETHl B YECTh PUMCKUX OOTOB HOBOE HEOECHOE
Teno Ha3Banu Llepepoii B uecTs Oornuu ypoxkas. HayuHoe cooOIIecTBO NPHUIIIO B TAKOE BOJHEHHE, YTO
MEpBBIA 3JIEMEHT, OTKPBITHIM TOCIe 3TOW JAaThl, Ha3Bainu IepueM. [Ipomuio nBa roma — u Oblia
oOHapy:KeHa elle oJ/iHa IIaHeTa, Bpamaromuiascs Bokpyr CoJiHIIa B TOM K€ MPOMeKyTke, uTo u Llepepa.
Ee nazBanm Ilammamoit — B 4ecTh pUMCKOI OOTMHM MYIIPOCTH, — a 3aTeM, Kak U B ciydae ¢ Llepepoi,
JJJId COOTBETCTBYIOIIEE UMS IIEPBOMY 2JIEMEHTY, OTKPBITOMY Iociie 3Toro. OH Ha3bIBAeTCs MaslIaHil.
Heckonbko necsatwieTuii crycts 3ToMy (heCTUBAITIO Ha3BaHWH MPHINET KOHEI. BbUTH OTKPBITHI TECATKH
MOJOOHBIX IJIAHET B TOH ke OpOMTaIbHOM 30HE, M TIIATENbHBIA aHATN3 TO0Ka3ajl, YTO OHU BO MHOTO Pa3
MEHBIIE CaMbIX MaJICHbKUX M3BECTHBIX IU1aHeT. B CosHeyHOH cucTeMe HallulM HOBBIM, TaK CKa3aTb,
YYaCTOK 3acCTPOMKH, HACEJICHHBIH MEIKHMMHM OOJIOMKaMH KaMHS M MeTajyla HEenpaBUIbHOU (HOPMBI.
Oka3zanoch, uto Ilepepa u [lannaga — He MIAHETHI, & ACTEPOU/IBI, U OOUTAIOT OHU B MOSICE ACTEPOUJIOB, B
KOTOpPOM, KaK Mbl TENEpb 3HA€M, HAXOAATCSA JECATKU ThHICAY OOBEKTOB — @ 3TO HEMHOI'O OOJIbIIE, YeM
9JIEMEHTOB B Tabnuie Meneneesa.

Pmymo

4 N\
80 200.59

Hg

Mercury
N y,

Mertann pTyTh, KOTOPBII NP KOMHATHOW TemmepaType MpeObIBaeT B KUAKOM U ObICTPOTEKYy4eM
COCTOSIHMM, Ha MHOTHX $I3bIKaX Ha3bIBa€TCSA B YECTh IUIAHETHI MepKypHii, caMoil OBICTPOIl U3 IIaHET
CosHeYHOM CUCTEMBI, a Ta MOJIy4YnsIa UMs B YECTh OBICTPOHOTOTO PUMCKOI0 O0ra-BeCTHHUKA.

Topui



4 )
90 232.04

Th

Thorium
\_ y

Topuii Ha3piBaeTCst B yecTb Topa — MOTy4ero CKaHIAMHABCKOTo Oora-rpomMoBepxkia. B pumckom
MAaHTEOHE €My COOTBETCTBYET MOryuuii Oor-rpomoseprken] FOmurep. I kocMudeckuii TeIeCKON NMEHU
Xab6ma u B camoMm Jienie — ciaBa tOnurepy! — yBHIEN B HOJSPHBIX O0NACTSIX 3TOM IUIAHETHI, B TOJIIE
IPO30BBIX Ty4, MOLIHBIE AIEKTPUUECKHUE Pa3PsIIbl.

Ypan

a4 N\
92 238.03

Uranium
\_ y

Mos moOumast mnanera — CatypH (mocie 3emnd, KOHe4HO, HO CaTypH cleayrouuil), OJJHaKO B
4YecTh Hee, yBbI, HE Ha3bIBAJIM XUMHUYECKUX AJIEMEHTOB, 3aT0 y Ypana, Henryna u Ilnyrona B Tabnune
MeneneeBa eCTb 3HAMEHUTBIE KPECTHUKU. DJIEMEHT ypaH ObUT OTKPHIT B 1789 rony m Ha3BaH B 4eCTh
TUTAHETHI, OOHApy>KeHHOW YuibsiMoM ['epimieneM Bcero 3a BOCeMb JIET 0 3Toro. Bee m3otomsl ypaHa
HECTaOMJIbHBI, OHM CIIOHTAHHO paclajgaloTcs Ha 0Oosee JIeTKUEe OHIEMEHThI, W JTOT IPOILECC
COIIPOBOKAAeTCsl BbICBOOOKAEHUEM 3Hepruu. [lepsas B ucropuu atomHas 60m0a, UCIONIB30BaHHAS B
BOCHHBIX IIeJisiX, ObuTa co3maHa Ha ocHOBe ypaHa. CoemunenHbie IllTatel AMepuku cOpocunu ee Ha
Xupocumy 6 aBrycra 1945 roga u nmpakTHUECKU CTEPIM 3TOT AMOHCKUI ropon ¢ iuua 3emin. B sape
ypaHa — 92 npoToHa, HOTOMY €ro MPUHATO CUUTATh «CAMBIM KPYIHBIM» 3JIEMEHTOM, BCTPEUAOILUMCS
B IIPUPOJIE, XOTS B YPAHOBBIX LIAXTAX HAXOAAT CJIEAbI elle Oosee KPYIHbIX JIEMEHTOB.

Henmynuii



4 )
93 [237]

Np

Neptunium
\ y,

Ecmu Ypan 3aciyxuBaeT, 4ToObl B €0 4eCTh Ha3BalM 3JEMEHT, TO U HenTyH HHuYeM He Xyxe.
OnHako, B OTIAMYHE OT ypaHa, KOTOPBIM ObUT OTKPBIT BCKOPE IOCIIE TUIAHETHI, HENTYHUI OOHAPYKUIH
JIMIIb B COPOKOBBIE OBl MPOLUIOTO BEKAa HAa LUKIOTPOHE B bepkiu — To ecTh cmycTs uenbix 97 ser
mocyie TOro, kak Hemeukuii actpoHom Horann [Mamie y3nan HenTyH B nsTHbIIIKE Ha HEOOCKIIOHE,
MOSIBJICHHE KOTOPOTO B 3TOM MECTE M B 3TO BpeMs Ipeackasan ¢paHiy3ckuil Mmatematuk JKozed ne
Bepne, nzyuaBmuii ctpannoe nosenenue Ypana Ha opoure. Hentyn B ConHeYHON cucTeMe HaXOIUTCS
cpasy nocie YpaHa — Tak 1 HENTYHU# B Ta0nuie MeHeneeBa CTOUT cpa3y 3a ypaHOM.

4 N\
94 [244]

Pu

Plutonium
\_ Y

Ha muknorpone B bepkinu OTKpUTH (MM MOMYYHSIM?) MHOTHE SJIEMEHTHI, HE BCTPEUAIONINECS B
MIPUPOJIE, B TOM YHUCJIE TUTYTOHHM, KOTOPBIH CTOUT B TAOJHUIIE CJICAYIONIUM IOCIIe HENTYHUSI M Ha3BaH B
yecth [lmyToHa, a otkpbul ero Knaitn Tom60 B Apusonckoit o6cepBatopuu Jlaysmna B 1930 rogy. Oto
OTKPBITHE BBI3BAJIO HE MEHBIIIYIO ceHcalnto, ueM ooHapyxenue Llepeps! 129 rogamu panbme. [lnyTon
ObL1 MEPBOI MIaHETOM, KOTOPYIO OTKPbUI aMEpUKaHEL, U B OTCYTCTBUE 0OJiee KaueCTBEHHBIX JaHHBIX
CUMTaJM, YTO 3Ta IUIAHETa COMOCTaBMMA 110 pa3MepaM U Macce ¢ 3eMJieil, a MOXKeT ObITh, U ¢ YpaHOM U
Henrynom. IlpeanpuHuMaivich BCe HOBBIE NONBITKM TOYHEE H3MEpUTh mapamerpbl Ilmyrona, u
MOJTy4asoch, 4YTO OH BCE€ MeHbIIe © MeHbme. [IpeacraBneHuss o rabapuTax dTOW ITUTAHETHI
CTabUIM3UpOBaIKCh JTHUIIb K KOHITy 80-X romoB XX Beka. Termepb Mbl 3HAaeM, YTO XOJOIHBIN JICITHOU
[IryTOH — ¢ GONBIIUM OTPHIBOM CaMBbIii MaJICHBKUN W3 JEBSATH TUIAHET, OH Ja)Ke MEHBIIE, YeM IIECTh
caMbIX KpymHbIX JIyH B CoJIHEUHOM cucTeMe. BhIo kak ¢ actepouiaMu: BIIOCIEJACTBUM Ha BHEITHEM



kpae COHEYHOM CUCTEeMBI ObUTH OOHAPYKEHBI COTHU HEOECHBIX TeJ ¢ OpOUTAMH, IOXOKUMHU HAa OpPOUTY
[InyToHa, YTO TOJIOKHWIIO KOHEL €ro Kapbepe IUIaHeThl. bojee TOro, ydeHble OTKpBUIM paHee He
M3BECTHYIO 00JIaCTh, 3alOJIHEHHYIO MEJIKHUMH JIESHBIMU OOBbEKTaMH, — TaK HAa3bIBAEMbIN IMOSIC KOMET
Koiinepa, k xotopomy npuHajyexxut u IlnytoH. C 3TOM TOYKH 3pEeHHUs] MOKHO YTBEpKIaTb, YTO
Hepepa, [Tannana u [InyTon nposne3nu B Tabiuiy MenaeneeBa o noyIoxKHbIM JOKYMEHTaM.

HectaOuibHbI 000TaneHHBIN MTyTOHUN TaK)Ke MCIIOIh30BAJICSI B BOCHHBIX IIEJISIX U OB aKTHUBHBIM
MHTPEIUEHTOM aTOMHON 00MOBbI, KoTopyto Coenunennsie IlItaTel cOpocunu Ha Haracaku Bcero uepes
TpH JHS TOocie XUPOCHUMBI, UTO U MOJIOKIIO KOHEI] Bropoit MupoBoii BoliHe. HebGombIme kKonmuecTBa
HEOOOTalIeHHOTO ~ PAJMOAKTUBHOTO IUTYTOHHS MPUMEHSIOT KaK TOIUIMBO B  PaIMOM30TOIHBIX
TEPMOAIEKTPUUECKUX TeHepaTopax (cokpameHHo PUTOI, a kak ke emie) Ha KOCMHYECKHUX 30HJAX,
KOTOpBIE OTIPABIISIIOT Ha BHEIIHKUE Kpasi COJHEYHOM CHCTEMBI, IJI€ MHTEHCUBHOCTh COJHEYHOI'O CBETa
HACTOJIbKO HH3Ka, YTO HCIIOJIb30BATh COJHEUHBbIE OaTtapeu y:ke Henb3s. [I0JKWIo MiIyToOHHsS XBaTaerT,
YTOOBI CI€HEPHPOBATh JECATh MUJUIMOHOB KHJIOBATT-4acOB TEIUIOBOM SHEPrHH, a 3TOTO JIOCTATOYHO,
9YTOOBI OOBIUHAS DJIEKTPUUYECKas JaMIOo4yka Tropejia OAMHHAIIATh THICSY JEeT — WIM JJIi MPONUTaHUS
OJTHOTO YeJIOBEKa B TEYCHHME TaKOTO K€ BPEMEHH, €CJIM Obl Mbl MUTAIHUCH SACPHBIM TOIIMBOM, a HE
MIPOJIYKTaMH U3 CyllepMapKeTa.

* * *

Hame xocMuyeckoe myrteniecTBue 1o nepuoauyeckoit Tabnuie MenzaeneeBa MOIXOANUT K KOHILY —
MBI TOObIBAJIM U Ha rpaHunax CoJHEYHOH cucTeMsl, U faxe najiblie. [1o npuurHaM, KOTOPBIX s TOKa He
MOHUMAK0, MHOTHE JIIOIU HEIOJTIOOIMBAIOT XUMHKATBI, YTO OTYACTH OOBACHSIET YHNOPCTBO OOPLIOB
MIPOTUB «XUMUMN» B nuuie. MoeT, 1eJ0 B TOM, YTO FOJIOBOJIOMHBIE Ha3BaHUSI XUMUYECKUX COCTMHEHUM
OYEHb YK CTpalIHbl Ha BUJI. OJJHAKO B 3TOM BUHOBAThl XUMHUKH, & HE XUMUS U HE XUMHUKATHI. JINUHO 5
OO0 XMMUKaThl — BO Bcel BcenenHoil. Benp W3 HUX COCTOST M MOM JIFOOMMBIE 3BE3/bI, 1 MOHU
Jy4IIue Jpy3bsi.

8. llap — upeanbHasa cpopma

B kocmoce moutu He ObIBa€T HMYETrO0 OCTPOrO U YIJIOBATOTO — KPOME KPHUCTAIJIOB U OOJIOMKOB
KaMHs. B npupose wacto BeTpewaroTcs INpPeIMEThl U CYLIECTBA YIUBHUTEIbHOM (OPMBI, OJHAKO
0COOEHHO MHOI'O KPYIJIOTO: CIIMCOK BCEro HIApOoOOpa3HOro MPaKTHUECKH OECKOHEUYEH, OT MBUIBHBIX
ny3blpeii 10 HaOmogaemoil Bceenmennoit kak TakoBod. IIpocThie (¢u3Mueckue 3aKOHBI OYEHb
CIOCOOCTBYIOT BO3HHMKHOBEHHIO MMEHHO c(ep, a He APYrHMX reoMeTpudeckux (opm. ITO HACTOIBKO
OYEBHJIHO, YTO MBI, KOIJJa CTABUM MBICICHHBIE SKCIEPUMEHTHI, 3a4acTyl0 IPEANoiaraeM, 4To 4To-To
umeer Gopmy chepbl, IMEHHO AJsI TOrO, YTOOB! YJIOBUTH OCHOBHBIE NPUHIMIIBI M 3aKOHOMEPHOCTH,
JaXe eclaM 3HaeM, 4TO Ha CaMOM Jielie MpeAMET COBCeM He miapooOpaseH. Kopoue rosops, ecinu He
[IOHUMaEIllb, YTO MPOUCXOOUT B ciiydae c(epbl, HelIb3sl NPETEHJ0BAaTh HAa TO, YTO pa3dMpaeuibcs B
0a30BOH (U3HKE MpeaIMETa.

Codepsl B mpupozie CO3[AIOTCS MOJ BIMSHHEM DPA3IUYHBIX CHJ, HAlpUMeEp, MOBEPXHOCTHOTO
HATSDKEHMS, KOTOPOE XO4YeT, 4TOOBI MpeaMeThl ObLIM KaK MOXKHO MEHBIIE 10 BCEM HAIPABJICHHUSM.
[ToBepXHOCTHOE HATSKEHHE JKMIKOCTH, CO3/AIOIIEEe MBUIbHBIE ITy3BIPH, CTHCKHBAET BO3/IyX CO BCEX
cTopoH. Llens my3sIpst — B CUMTaHHbIE MTHOBEHHSI OXBATUTh 3a/IaHHBIN 00BEM BO3/yXa MOBEPXHOCTHIO
MUHMMaJIbHOM IuTomaau. Tak Mmy3bIph MOJYYUTCS MAKCUMAJIbHO MPOYHBIM, IOCKOJBKY MBUIBHOM
IUIEHKE HE MPUAETCS PpacTATUBaTbCs M CTAaHOBUTHCS TOHBIIE HAcylHO Heobxomumoro. [Ipocteie
BBIUUCIICHHS], KOTOPBIE MO/ CUIY CTAPIIEKIACCHUKY, TOKaXYT, YTO €IMHCTBEHHAs (popMa, Aarolas Ipu
3aJJaHHOM 00BbE€ME€ MMHUMAJIbHYIO IUIOIIAAb 3aMKHYTOM IOBEPXHOCTH, — 3TO MJealbHas cdepa. bonee
TOr0, MOYKHO ObUIO Obl SKOHOMMTb MWIIMApbl JOUIAPOB €KErOJHO Ha YNAKOBOYHBIX MaTepHaiax,
eciu Obl BCHO YNAKOBKY M JJIs IEPEBO30K, M B MarasMHax Jejanu mapooOpaszHoil. CkaxeM,
COAEPKUMOE OONBIION KOPOOKM KyKypY3HBIX KOJ€UEK JJs 3aBTpaka JIETKO YMECTHJIOCh Obl B
chepruecKyro mauky paanycom B 12 cantumeTpoB. OHAKO MPAKTUIECKUE COOOpakeHUs OepyT Bepx:
HUKTO HE XOYeT TOHATHCS 3a IapooOpa3HBIMHU MPOJAYKTAMH IO MPOXOAaM CylepMapKeTa, €Clii OHHU
CIIy4aillHO YIaayT C TOJIKH.

Ha 3emiie m3roraBnmBaTh MAPUKU MOKHO NPOMBIIUIEHHO — HAIPUMEp, €CJIM KarnaThb OTMEpPEHHBIE
JI03bI pacIUIaBIEHHOTO MeTaia B IyOokyro maxty. Kak mpaBuio, Karuis, HOMHOTO MOKOJIBIXABIIHCH,
IPUHUMAET ChepuuecKyro (popMy, HO €l HyKHO ellle HEKOTOpOe BpeMsl, UTOOBI 3aCThITh, IPEXKIE UEM



ymacTh Ha JHO. Ha opOHUTabHBIX KOCMHUYECKHMX CTAHIUSX, TIE BCE MPEJAMETHl HUYETro He BECST, MOXKHO
NPOCTO AKKYPaTHEHbKO OpbI3raTh OTMEPEHHBIMH KOJHMYECTBAMHU PACIUIABICHHOTO MeTalyla BO BCE
CTOPOHBI, a MIOTOM CIIOKOWHO JKJaTh: MIAPUKH OYyIyT BUCETh B BO3JyXE U OCTHIBATh U B KOHIIE KOHIIOB
NPEBPATSTCS B UACAIBHBIE Chephl — MOBEPXHOCTHOE HATSHKEHHE CHAETaeT 3a Bac BCIO padoTy.

HpOCTbIC BBIYUCJICHUA, KOTOPBIC IO CHITY HaXXC€ CTApUICKIIACCHHUKY, IMOKAXYT, YTO C€AWHCTBCHHAs
dopma, naromas Npu 3aJaHHOM O0bEME MHHHUMAIBHYKO IUIOMIAh 3aMKHYTOW MOBEPXHOCTH, — 3TO
uaeanpHas cdepa.

* * *

KpynHble kocMudeckue OOBEKTbI CTAaHOBATCS KpPYIVIBIMM Oyarofapsi CroBOpy SHEpruM ¢
rpaBuTanueil. I'paButanms — 3TO cuiIa, KOTOpas 3aCTaBseT BELIECTBO CXJIOMNBIBATHCSA 10 BCEM
HaNpaBJIEHUSIM, HO OHAa HE Bcerga MoOeXaaeT, MOCKOJbKY XHMHYECKHE CBSI3M TBEPIBIX TENl OYEHb
npoyHbl. ['MManau BBIPOCTM TPOTHB 3€MHOTO TATOTEHHs OJjarogapsi MPOYHOCTH KPUCTAJUTMYECKUX
nopoxa. Ho mpexne 4eM BOCXMILATHCS BEIMYECTBEHHBIMHM T'OpPAMHM Ha CyIIe, CIEQYeT Y4YeCTb, 4YTO
paccTosiHAe OT JHA TIYOOKOBOJHBIX OKEAHCKMX BHAIUH 10 BEPIIMH BBHICOYANUIIMX TOP COCTABISET
MIPUMEPHO ABAIATh KUJIOMETPOB, a AuameTp 3emuu — okoio 12 000 kmmomerpos. Tak uto Bce 3TO
TUTAHTCKUE BBICOTHI M TIIYOMHBI JIMIIb C TOYKHU 3PEHMSI KPOIIEYHBIX JIIOJUILEK, KOIMOMIAIIUXCA Ha
MOBEPXHOCTH, a KaK KOCMHUYECKHH OOBeKT 3emist Ha yauBieHHe riankas. Ecnu Obl y Bac ObLl
CYIIepOrpOMHBIN BETMKAHCKUH MaJiel], ¥ BBl MPOBEIN Obl UM TI0 36MHOM TTOBEPXHOCTH (BMECTE C TOpaMu
M OKeaHaMH), 3emJis IMoKaszajach Obl BaM TJIAAKOW, CIOBHO Ownbsipanblii map. [llukapHsie moporue
r1o0ychl, Ha KOTOPBIX BBUICIUIEH 3€MHOH penbed, — 3T0 rpyOeiimee npeysennueHue. Bor mouemy
3eMJIs U3 KOCMOCa BBITJISAUT TOUb-B-TOYb HUAEATIbHOM chepoil — HECMOTpPs Ha BCE CBOM I'OPBI U JIOJIUHBI,
a TaK>Ke Ha TO, YTO OHA CJIETKA CIUIIOIIECHA C TOJIKCOB.

K Ttomy e 3emMHBIE TOpBI — Cylas epyH/a [0 CPaBHEHHUIO C ropaMu Ha Apyrux tenax CoaHeuHOM
cucrembl. Camas BbIcOKasi ropa Ha Mapce — ropa Onumn — uMeeT BbICOTY NOUYTH 20 KUIOMETPOB U
mupuHy y ocHoBaHus — mouTu 500 kunometpos. Ilo cpaBHeHuto ¢ Hewt ropa Mak-Kunnu Ha Amnsicke —
HU3EHbKMH MypaBelHuK. KocMuueckuil MeTox CTpOMTENbCTBa TOpP OYEHb MPOCT: YE€M MEHbLIE
rpaBUTALUS HA TOBEPXHOCTH OOBEKTa, TEM BHIIIE MOJYYArOTCS TOpPbl. 3eMHBIE TOPHl HE MOTYT OBITH
HaMHOTO BBIIIE TOPbl DBEPECT, MHAYE HUKHUE CIIOM CKAJIBHBIX IOPOJ MOANALYTCSA M MPOCALYT IO
BeCOM ropsl. Eciau rpaBuTanysi Ha IOBEPXHOCTH TBEPAOIO Tejla JOCTATOUYHO HU3KA, XUMUYECKHUE CBS3H
B CKaJbHBIX IOPOJIAX CONPOTHUBIISIOTCS IAaBICHHIO COOCTBEHHOTO Beca IMOpOoJ. A Torja BO3MOXKHA
MpaKTUIECKH Jr00ast popma.

JlBe camble 3HaMeHUTBIE HeOecHbIe He-cepsl — 3To Dobdoc u Jleiimoc, ciyTHukn Mapca, HECKOIbKO
MOXO0KHE Ha amnenbcuHOBbIe Aoibku. Ha doboce, cpenHuil 1uameTp KOTOPOro BCEro 22 KUIOMETpa,
yesioBeK BecoM B 70 3eMHBIX KMJIOTPaMMOB Becuil Obl Bcero 115 rpaMmoB.

JlBe camble 3HaMEeHUTBIE HeOecHbIe He-cepbl — 3To Dobdoc u Jlelimoc, ciyTHukH Mapca, HECKOJIBKO
MOXO0KHE Ha areJIbCUHOBBIE JTOJIBKH.

B kocmoce MOBEpXHOCTHOE HATSKEHHE BCErJa 3acTaBisieT KaIUIO KUIKOCTH NPUHUMATH (HOpMYy
cheprl. Ecnu Buaume ManeHbKOE TBEpAOE TEJIO MOAO3PUTENBHO MIApo0Opa3HON (OpPMBI, PE30HHO
NIPEIONI0XKNTh, YTO OHO HPUOOPETO €€ B PACIUIABICHHOM COCTOSIHMH. Ecim y Kamimm uiaM KoMmKa
BEIIECTBA OYCHb OOJIbINAsi MAcca, OHU MOTYT COCTOSITh IMIPAKTUYECKH U3 YEro YrofHO, a YK TpaBUTALHS
MIPOCIIEANUT, YTOOBI OHH CTaJIU MIAPOOOPA3HBIMHU.



-
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Heitmoc

Bonpmme m MaccuBHBIE OONlaka Ta3a B TaJlaKTUKE MOTYT CIUNAThesi W 0Opa3oBBIBATH TOYTH
ujeanbHble Ta30Bble chepbl — 3Be3apl. Ho ecnm 3Be3ma OKa3pIBa€TCs CIUIIKOM OJM3KO K JPYyromy
O00BEKTY CO 3HAYUTENHLHOW TpaBUTAIMEH, cepa MCKaKaeTCsl — BEIIECTBO 3BE3/IbI OTPBHIBACTCS OT HEeE.
Korna s roBopro «ciaumkoM OIHM3K0», TO UMEI0 B BUAY «CIUIIKOM OJHM3KO K mosiocTu Pomma apyroro
o0BEeKTa»: 3TO 00JIaCTh, HA3BaHHAS B YECTh MareMaTHkKa JDnayapaa Pormra, skuBmiero B cepenune XIX
BeKa, KOTOPBIM M3y4all IPaBUTAIMOHHBIC TIOJISI B OKPECTHOCTSAX JBOWHBIX 3BE3/1. TEOpETHUECKH MOJIOCTh
Pomra — 310 oOBeMHasi 00OJIOUKA B BHJE TaHTEIHM, OKpYKaromias JOble 1Ba O0BEKTa, KOTOPBIC
JBWOKYTCS IO opOUTaM Apyr BOKPYT Apyra. Eciin ra3o00pa3Hoe BEMIECTBO U3 OJHOTO 00BEKTa BBHIXOJIHUT
13 CBOEH 000JIOYKH, OHO MaaeT Ha BTOPOUM 00BEKT. DTO CILJIONIb U PSJIOM CIIy4aceTCs y IBOWHBIX 3BE3I,
KOTJla OJIHa W3 HHUX pa30yxaeT, CTAHOBUTCS KPAaCHBIM TMHTAaHTOM W TMEPETIOHAET CBOIO MOJIOCTh Porra.
Torma ¢opma KpacHOrOo THTaHTa TiepecTaeT OBITh C(HEepPUYECKO W HAIOMHHAET BBITIHYTYIO
KoH(peTy-Tprodenb. boree Toro, To W neno ciydaercs, 4TO OJHA W3 3BE3]] B Mape — 4YepHas IbIpa,
MOJIO’)KEHNE KOTOPOM MOXKHO OTPEAEIUTh TOJBKO 1O TOMY, KaK OHa OOJHMPAEcT CBOIO KOMITAHBOHKY.
Crmpanu Ta3a, TAHYIIMECS OT TUTaHTa Yepe3 ero mojocth Porma, pa3orpeBaroTcs M0 KOJIOCCATBHBIX
TeMIIepaTyp 1 CHadaJla HAYWHAIOT CBETUTHCS, a IOTOM MCUE3al0T B HEAPAX YEPHOU JIBIPHI.

* k% *



3Be3pI TamakTuku Mueunsii [TyTe 00pasytor 60mbmioi miockuii nuck. COOTHOIIECHHE AHaMeTpa K
TOJILIMHE Yy HEro COCTaBISET THICSAYY K OAHOMY, TaK YTO Hallla rajakTHKa IJIOIIE CamMoro IIOCKOTO
OMHa Ha cBeTe. JTO Jake OOJbIe MOX0XkKe Ha Kakyro-HHOynb TopTuibio. Her, nuck Mneunoro I[lytu
TOYHO He cepa, 0IHAKO, BEPOSITHO, M3HAUaIbHO Haia ["ajakTuka Toxe Oblia mapooOpa3zHoi.

Kak oHa crama TUIOCKOW, TOHATH HETPYAHO: MPEACTaBUM cebe, 4To Korja-to l'amakThka Oblia
0OJBITUM IApO0OPa3HBIM 00JIAKOM KOJIJIAIICUPYIOIIET0 ra3a, KOTOpOoe MEIJICHHO Bpamaioch. [lpu
KOJIJIarce Iap Bpamaics Bce ObIcTpee W ObICTpee — KakK (PUTYpHCTHI, KOTJa OHH NPIKUMAIOT PYKH K
Tely, 4ToObl YCKOPHUTH BpalleHue. | 'anakTuka ecTeCTBEHHBIM 00pa3oM CIUTIONIMBANIACH C MOJIOCOB, a
LHEHTPOOEKHBIE CHIIBI MPENOTBPAIIAIN KOJIJIANC B EHTpPEe AMCKA. Tak 4ro eciau Obl KOJOOOK YBIEKCS
(GUrypHsIM KaTaHWEM — B PaHHEM JETCTBE, KOTJIa €ro elle He HCIIEKIH, — IUIOXOH KOHEIl y CKa3KH
HaCTaJI OBl €IIIe paHbIIIe.

Bce 3Be3zpl, chopmupoBasiirecs B obnake Mieunoro [lytu 1o kosutarnca, BpalaroTcs M0 MIMPOKUM
BBICOKOCKOPOCTHBIM opOuTam. OcTaBIIMKCS ra3, JErKo HaJUNAroMIMiA caMm Ha cebs, OynTo B BO3ayXe
CTAJIKUBAIOTCS JIBE€ Topsiune 3e(pUPUHBI, 3aCTPEBAET B CEPEMHE JHCKA U OTBEYAET 3a BCE MOCIEIYIOIINE
MOKOJIEHUs 3Be3/, B ToM uucie u 3a ConHue. B Hamm gHu Mieunsiii [lyTe He cxiomnbIBaeTcs U He
pacimumpsieTcsi, MOCKOJIbKY MpPEICTaBIsieT COOO0M TpaBUTAILIMOHHO CO3PEBIIYI0 CHUCTEMY, T 3BE3bl,
Bpalaromuyecss 1mo opouraM HaJ W TOA IMCKOM, MOXXHO CUHTATh CKEJIETOM II€PBOHAYAIBHOTO
cepuueckoro ra3oBoro odiaka.

B nenom Bpamaromuecs npeaMeTsl YIJIOWATCs, © UMEHHO MOATOMY AWaMeTp 3eMJIM OT MOJroca
710 TIOJIF0CAa MEHBIIIE, YeM TuaMmeTp y dkBatopa. He ouens 3amerHo, Beero Ha 0,3 %, npumepno Ha 40
kuioMeTpoB. OgHako 3emiis MaJeHbKas, 1o OONIbIIeH YacTH TBEpHAsk U BPAIAETCS COBCEM HE OBICTPO.
B 3emHbIX cyTkax 24 yaca, Tak 4TO Halla IJIaHETa MEPEHOCUT TO, UTO HAXOJUTCS y HEe Ha IKBATOPE, CO
cKkopocThlo Bcero-to 1600 xumnomerpoB B yac. CpaBHUM XOTsA Obl T'POMAJHYIO, CTPEMHTEIBHO
Bpamaroinytocsi razopyro miaHery CartypH. Cyrku Ha CaTypHe NpoJeTaroT BCEro 3a JecATb C
[IOJIOBUHOM YacoB, Tak UYTO €r0 3KBATOP Bpalaercs co ckopocTbio 35 000 KuioMeTpoB B 4ac, a JuaMeTp
OT ToJifoca K moitocy Ha menbix 10 % MeHbllle, 4eM B CEepeAMHEe: 3Ta pa3HUIlAa 3aMeTHa JaXKe B
MaJICHbKHU JTIOOUTEILCKUN TEJIECKOTI.

B 3emubIX cyTkax 24 yaca, Tak YTO Hallla [JIaHETa NEPEHOCHUT TO, YTO HAXOAUTCS y HEe Ha 3KBATOpeE,
CO CKOPOCTHIO Bcero-to 1600 KumoMeTpoB B Hac.

CruttocHyThI€ c(hepbl MPUHATO HA3BIBATh CKATHIMU C(EeponIaMu, a cepbl, BEITIHYTHIC OT MOJIOCA K
MOJIIOCY, — BBITSHYTBIMU cdepouaMu. B OOBIYHOIN JKU3HM TPEKPAaCHBIMH, IYCTb W HECKOJIBKO
IPOTECKHBIMH TIpUMEpaMH  00€HUX TIeoMeTpudeckux (GopM ciayxaT ramOyprep U  XOT-JOT
COOTBETCTBeHHO. He 3Hato, Kak BaM, a CTOUT MHE OTBeJaTh TaMOyprep, Kak si cpa3y e BCIIOMHHAIO O
Carypue.

* * *

UYroObl OLIEHUTH TEMIT BpAIIEHUs JaJICKUX KOCMUYECKUX OOBEKTOB, MbI BBIYMCIISIEM CHITY JCHCTBHSA
LEHTPOOEKHBIX cuil. Bo3bMeM, Kk nmpumepy, mynbcapsl. BpaiiaroTcst OHUu cO CKOPOCTBIO OO0JIbLIE THICSYH
060pOTOB B CCKYHAY, TaK YTO MbI [IOHUMACM, YTO CACJIAHbBI OHU HEC U3 OOBIYHBIX CTpOﬁMaTepI/IaHOB -
MHaue pasyieTeNnuch Obl B KiIouku. bosee Toro, ecnu Obl mynbcap Bpamajics emie ObIcTpee, Hy, CKaXeEM,
co ckopocThio 4500 060pOTOB B CEKYHTYy, €r0 DKBATOP JABHUTAJICS ObI CO CKOPOCTHIO CBETA, TAK YTO CPaszy
MIOHSATHO, YTO BEIIECTBO IyJbcapa HE TaKoe, KaK y APYrux 3Be3z. UToOwl mpencTaBuTh cede myibcap,
HYXHO MBICIEHHO yTpamOoBaTh Mmaccy ConHua B map pasmepom ¢ ManxsrreH. Crnoxno? Torma
nornpoOyiiTe BOOOPa3uTh CTO MUJTMOHOB CJIOHOB B TFOOMKE OT ryOHOM momMaabl. YToObI 10CTHYb TaKkoi
IUIOTHOCTH, NMIPUJETCA CKaTh BCE IIyCTOE MPOCTPAHCTBO BOKPYT ATOMHBIX SIJIEP U MEXKY 3JIEKTPOHAMU,
BpallaroIuMucs 1o opouram. IIpu 3ToM o4TH BCe 31EKTPOHBI (OTPULATEIBHO 3apsKEHHBIE) OKaXKYTCs
IPUXKATBl K IPOTOHAM (IIOJIOKUTENBHO 3apsDKEHHBIM) U MOJYYMTCS 1Iap U3 HEHTPOHOB (HEHUTpaIbHO
3apsKEHHBIX) C HEBOOOpa3sMMOH rpaBUTalMEl Ha IOBEPXHOCTH.

Uto0Ob!I ipeCTaBUTh cede MyIbcap, Hy>)KHO MBICIIEHHO yTpaMOoBaTh Maccy COJHIIA B IIIap pa3MepoM
¢ Manxarren. Crnoxkno? Torga mompoOyiite BOOOpa3uTh CTO MUJUTHOHOB CIIOHOB B TIOOWKE OT TYOHOM
MIOMAaJbI.

[Ipr Takux YCIOBHSIX TOPHBIH KpsDK Ha HEHUTPOHHOH 3Be37€ MOXET OBITh HE BBIIIE TOJIIMHBI
OyMa)KHOTO JINCTKA, @ Ha BOCXOJXK/JIEHHE Ha HEro y Bac yiier Ooiblle CHi, 4yeM Ha 3emiie — Ha
BOCXOJXK/ICHUE Ha TrOpY BBICOTOM MATh ThICAY KHJIOMeTpoB. Kopode roeopsi, Tam, Ije TpaBUTaLMs



CHJIbHA, BCE BBICOKOE CKJIOHHO TIPOBAJIMBATHCA M 3ANONHATH HU3WHBI — TPSAMO-Taku OuOieinckas
KapTUHA: «IPUTOTOBBTE MyTh ['OCHONy, MPSAMBIMU CleNaiiTe B cTENU cTe3u bory Hamemy; BCSKUN 10
Jla HAIOJIHUTCS, U BCSIKasg TOpa W XOJIM Jia TOHU3STCS, KPUBU3HBI BBIIPSAMATCS U HEPOBHBIC IYTH
caenatorcs rnankummy» (Mcaits 40:4). Bot otnnunbiid peuent u3rotosieHus chepsl! IMeHHO mo3Tomy
MBI CYUTAEM, YTO MyJIbCAPhl — CaMble UealibHbIe chepbl Bo BeeneHHOM.

* * %

[Tpu n3ydeHun OOTaThIX CKOIUICHUH TaJakTUK uX o0mas (jopMa 0 MHOTOM TOBOPHUT acTpO(U3HKaM.
OnHu noxMmaTble, Ipyrue pacTsSHyTbl TOHKUMH BOJOKHAaMH, a TPETbH — CIOBHO OrpOMHbIE AUCKU. Hu
OJTHO M3 3TUX CKOIUICHHH HE MPUHSIIO CTAOMIIBHYIO C TOUYKH 3PEHUS I'paBUTALUK ChepruecKyto GpopMmy.
HexoTtopsle n3 HUX Tak PacTAHYTHI, UTO COCTABIIAIOLINE UX TATAKTUKHU HE CMOIJIX Obl 3a 14 MuuiMapioB
JeT — Bo3pacT BeeneHHoil — nepeceub UX U3 KOHIIA B KOHEIl. MBI Jies1laéM BBIBOJI, YTO CKOIUIEHHE TaKUM
POIMIIOCH, NOCKOJIBKY Y B3aUMHOIO NPUTSKEHUS MEXIY TalaKTHMKAMU HE XBAaTWJIO BPEMEHHU, YTOObI
TIOBIUSATH HA POPMY CKOIUICHHUS.

OnHako ecTh U APYyrHe CUCTEMBI, HaIpUMep, KpacuBoe ckorieHne Bomoc BepoHuku, ¢ KOTOPHIM MBI
MIO3HAKOMUJINCH B TJIaB€ O TEMHOM BEIECTBE, — OHH Cpa3y TOBOPSAT HaM, YTO CTAJM IIApOOOpPa3HBIMU
Onmaronaps rpaButaniu. [103ToMy Bce rallakTUKU B UX Tpejesiax IBUKYTCS B Pa3HBIX HANpPaBICHHUSX C
paBHOI BeposITHOCTHIO. OTHAKO B TAKOM CIIyyae CKOIUIEHHE HE MOKET BPAIIaThCsl TOCTATOYHO OBICTPO,
MHauye OHO ObI CILTIOIIMIOCH, KaK CIUTIOIIMIIACh ratakTuka Miteunsiii ITyTs.

Ckomenne Bomoc Beponmku, kak u  Mieunsiii  I[lyth, mnpencraBmser coboit 3penyro
rpaBUTALMOHHYIO0 cucteMy. Ha acTpodusuueckoM skaproHe mOJOOHBIE CHUCTEMBI Ha3bIBAKOTCS
pENaKCUPOBABILIUMH — 3TO O3HAYaeT cpa3y MHOIOE€, B TOM YHCIIE HEOXKUIAHHOE OOCTOATENBCTBO, YTO
CpeIHssl CKOPOCTh TIaKTUK B TAKOM CKOIUICHHM CIIYXHT IPEKpacHONW Mepoil o01ei Macchl, HECMOTPS
Ha TO YTO B OOBEKTaX, M0 KOTOPHIM BBIYHCISETCS 3T CPEIHSS CKOPOCTH, CONEPIKHUTCS BeChMa Majast
9acTh 3TOH Macchl. IMEHHO MMO3TOMY IpaBUTAIMOHHO PEIAKCUPOBABILINE CUCTEMBI TaK XOPOIIO BBIAIOT
HaJIMYKME HECBETSIIErocsl TEMHOTO BemiecTBa. 51 BaM Ooibllie CKaxky: eciu Obl HE pellakCUpOBABILIHUE
CHCTEMBI, MbI ObI, BEPOSATHO, H IO CEH JIEHb HE OTKPBLIN BE3/IECyIIee TEMHOE BEIIECTBO.

* k% %

Camas Ooibiiasi U coBeplieHHast cepa Ha cBeTe — BceM cdepam cdepa — 3TO Besl HabIomaemast
Bcenennas. Kyna Obl MBI HH TOCMOTpENH, TalaKTUKUA YOAIAIOTCSA OT HAC CO CKOPOCTHIO,
MPOTNOPLIMOHATBHON PACCTOSHUIO 0 HUX. Kak MBI y3Ha M U3 MEPBBIX IJIaB, 3TO 3HAMEHUTHIN MPHU3HAK
pacupenust BceneHHoW, KOTOpbId OTKpbUT OaBuH Xabom B 1929 ronmy. Ecnm cBectn BoeanHO
SUHIITEHHOBCKYIO OTHOCHUTEIBHOCTh, KOHEYHOCTh CKOPOCTH CBETa M MPOCTPAHCTBEHHOE Pa3peKEeHUE
MAacchl M PHEPTUH KaK CIIEICTBUE paclIpeHus BeeneHHoH, B KaXK/10M HaNpaBJICHUU OT HAC Ha KaKOM-TO
PacCTOSIHUU CKOPOCTH YAAJICHUS TAIAKTHK JOCTUTAET CKOPOCTH cBeTa. Ha 3TOM paccrosiHuM U Janbiine
CBET OT BCEX OOBEKTOB TEPSIET BCIO DHEPTHUIO, HE YCIHeB JojeTeTh no Hac. [losromy Bcenennas 3a
npeenamMu 3Tol chepuIecKoil «rpaHuUllb», B CYIIHOCTH, HEBUIUMA U, HACKOJIBKO MBI MOKEM CYIHUTh,
HETIOCTIKUMA.

Camas Oospiiast U coBeplieHHas cdepa Ha cBeTe — BceM cdepam cdepa — 3TO Bcsi Habmogaemast
Bcenennas.

CoriacHo OTHOMY W3 BapHaHTOB HE TEPSIOLICH MOMYJISPHOCTH UJIEM MHOXKECTBEHHOU BceneHHoM,
€e COCTaBIISIIOT He OTAebHbIC BceneHnble, a M30IMpOBaHHbIE, HE B3aMMO/ICHCTBYIOIINE JAPYT C APYTroM
KapMaHHBIE TIPOCTPAHCTBA B IpeiesiaX OJHON HEMPEPHIBHOW TKaHU MPOCTPAHCTBA-BPEMEHHU — KaK OyATO
MOpe, B KOTOPOM ILIaBalOT KOpPaOIHM, HAXOMSAIIMECs APYr OT Apyra Tak JalleKo, YTO WX KpYIJIbIe
TOPHU30HTHI He TiepecekaroTcs. C TOUKH 3peHUs KaXI0ro Kopadsst (0e3 MOTOTHUTEIHHBIX JAHHBIX) OH —
€IMHCTBEHHBIN B OKE€aHE, HO Ha CAaMOM JIelie BCe KOpadJIv TUTaBaOT O OJHOW M TOH Ke BOJIE.

* % %
Cdeprl — Oorareiinnii TeOpeTUUECKUI HHCTPYMEHT, MO3BOJIAIOIIUN NPUHIUIHAIBLHO PEIIaTh caMble

Pa3HbIC aCTp0(1)I/ISI/I‘-IeCKI/Ie 3aJa4u. O,ILHaKO HCJIb3d TBOPHUTDH cebe Kymupa us C(l)epbl. Msue 10 1 ACJI0
BCIIOMHUHACTCA CTaprfI aHCKIOT O TOM, KaK IIOBBICUTH HaIAOH. CHCL[I/IEU'II/ICT-CKOTOBO,I[ CKaXCT:



«PaccMoTpuM  parmoH JOWHOW KOpOBB». HWMHKeHep mpemiokuTr: «PaccMOTpUM KOHCTPYKIHUIO
JOWJIBHBIX ammapatoB». A acTpous3uk ¢ xoay HauHeT: «PaccMoOTpuM cdepuyeckyro KOpOBY B
BAKyyMe»...

B kaxzaoi nryTke ecTb J10JIsl IPaB.bl.

9. Hespumbin cBeT

Kak cTpanHuka nmpuBeTCTBYH TO, UTO CTPAHHO.

I'opammo, — Ha Hebe u 3emiie

Ecth MHOTOE, uTO M HE CHUJIOCH Aaxke Hayxke.
Y. Hlexcnup. «I'amnemy (nep. Il. I'neouua)

Ao 1800 rona cI0BO «CBeT» 03HAYATIO MCKIIOUHTEIBHO BHIMMEIA CBET (IIOMHMO CBOETO BTOPOTO
3HaueHust «Mup»). Oxgnako B Havane 1800 roma anrumiickuii acTpoHoM YusbsiM ['epriens 3ameTun
TEeIUI0, KOTOPOE MOT BBI3BATh JIMIIbL CBET, HEBUAMMBII YeIOBEUeCKOMY Ii1a3y. l'epienb OblT ONBITHBIH
AKCIIEPUMEHTATOpP — 3TO OH OTKPHLUI IIaHeTy YpaH B 1781 roay, a Teneps ucclieoBajl COOTHOIIECHUE
MEXJ1y COJIHEYHBIM CBETOM, LIBETOM U TEILIOM.

Hauan oH ¢ TOro, 4TO IPOIYCTUII COJTHEUHBIN JTyd CKBO3b MPpHU3My. B 3TOM He ObUIO HUYEro HOBOTO.
Oto mpoaensiBan emie cdp Mcaak Hproton B XVII Beke, 4To ¥ MO3BOJIMIO €My MEPEYUCIUTH BCEM
M3BECTHBIC CEMb I[BETOB CIIEKTpa — KPACHBIN, OpPaH)KEBBIM, >KEITHINA, 3€JICHBbIN, TOJYO0OW, CUHUN H
¢uoneroBsiit (1a-1a, «Kaxaplii OXOTHHK JKeJaeT 3HaTh, r1e CUAUT ¢azan»). OxHako I'epmiens KOMHYII
emle riry0xke M 3ajancs BOIPOCOM, KaKoBa TemrepaTypa Kakaoro usera. OH MOCTaBUI TEPMOMETPHI B
pa3HbIe Y4aCTKH PaJyrd — U OKa3ajloCh, YTO, KAK OH M OXKUJAAJ, B I10JIOCAX PA3HOIO LBETA TEPMOMETPEI
NOKa3bIBAIM pa3Hyto Temreparypy. (Hago oTMeTuTs, 4To acTpOHOMBI OKOHYATENBHO NPEBPATHIINCH B
acTpo(u3uKoB Juib B cepenuHe XIX Beka, Koraa CeKTpoMeTp — opyaue Gpu3nka — Ha4aau NPUMEHSTh
JUIsL PELICHHUsT acTpOHOMHUUEeCKuX 3aaad. A B 1895 romy ObUI OCHOBaH MpPECTWXHbBIH KypHan «The
Astrophysical Journal», moa3aronoBok KoToporo riacui: «MexayHapoIHbIH 0030p CHEKTPOCKOINH U
ACTPOHOMUYECKOU (HU3UKM.)



YroObl SKCHEPUMEHT ObLI KAaueCTBEHHBIM, HEOOXOJUM «KOHTPOJb», TO €CThb H3MEpEHHUe, INpU
KOTOpPOM HE OXKHJaellb MpPOHAOII0NaTh HHUKAKOro 3(@QeKra, CBOEro poja MpoBEpKa TOrO, YTO Tl
u3Mepsellb, Ha «IypaKkoyCTOHMUMBOCTbY». CKakeM, €CIM Bbl XOTUTE Y3HaTb, KaK BJIMAET NUBO Ha
TIOJIbIIAHBI, HY’KHO BBIPACTUTh BTOPOM TIOJIBIIAH, TOUHO TAaKOH kK€, KaK NEPBbIi, HO MOIMBATh €r0 He
nuBOM, a Booil. Eciim 06a 3acoxHyT — eciu Bbl yObeTe 000MX — aJIKOTroJIb TYT HM IpU 4eM. Bor ans
Yero Hy’»KHa KOHTPOJIbHAs TPYyIIa.

I'epiens 3T0O 3HAT W MOJIOKUII TEPMOMETP BHE CHEKTpa, PSIIOM C KpPAaCHOH IOJIOCOM: Ka3ainoch Obl,
TaMm JI0JDKHA OBITH MPOCTO KOMHATHas TeMmnepaTtypa. OQHako Bce okas3asloch MHaude. Temmeparypa Ha
KOHTPOJIBHOM TEPMOMETpPE MOJHSIIACH JJa’Ke BBIIIE, YeM B KPACHOM moJioce.

I'epmens nucan:

A Oenato 6v1600, Mo U Kpacuwvlil céem He O0aem MAKCUMAIbHO20 Mend, 603MOICHO, MAKCUMYM
Jledicum 3a npeoeiamu UOUMol pegppakyuu. B maxkom ciyuae usnyuaemoe menso OOINHCHO NO KpatHel
Mepe omuacmu, eciu He NOIHOCMbIO, COCMOsmb — 0a Oyoem MHe NO3601€HO MAK GblpA3UMbCA — U3
He3puUMo20 ceema, a ciedosamenvHo, u3 ayuet, ucxooawux om Coainya, HO HAOENEHHBIX MAKUM
UMRYIBCOM, WMo oML Yoice He GuouMbl 2nazy',

C yma coiitu!



['epmiens HempeaHAMEPEeHHO OTKPBUT MH(PAKPACHBIM CBET — COBEPIIEHHO HOBYIO YacCTh CIIEKTPa
«HUXKe» (MMEHHO 3TO 3HAYMT JIATUHCKAs MPUCTAaBKa «MH(pa») KpacHOro, O YeM U CKa3aHO B MEpPBOIl U3
YeThIPEX ero cTaTeil Ha ATy TeMy.

OtkpeiTe ['epiiens 1711 aCTPOHOMUU — BCE PABHO YTO OTKpbITHE AHTOHHU BaH JIeBEeHI'yKa, KOTOPbIH
YBHUJIET «MHOKECTBO OYEHb MaJIEHbKUX JKUBBIX 3BEPIOLIEK, IPEMUIIO CYETALIUXCS» B KaleJIbKe 03€pHOit
Bozbl (0 yeM u Hamucan B Jlonmonckoe Koponesckoe obmiectBo 10 oktsa6ps 1676 roma). JleBenryk
OTKPBLI OJIHOKJIETOYHBIE OpPraHU3Mbl — Ouonormueckyro Bcemennyro. ['epiiens — HOBBIN uana3oH
CBeTa.

W To, 1 1pyroe npATanock 0T HEBOOPYKEHHOI'O IJa3a.

Wnewn TI'epurenst Tyt ke moaxBatwiu apyrue ucciepoBarenn. B 1801 rogy Hemenkwii Gu3uMK U
¢dapmaneBr HMorann Bumbrensm Purtep OTKpbUI emie oAWH Iuama3oH HEBUAMMOTo cBeTa. OpmHako
Puttep BMecTo TepMomeTpa MOMECTHIJI IO IIETOTKE CBETOYYBCTBHUTEIBHOIO XJIOpUIa cepedpa B
KaX/1y10 110JI0CY BUJMMOIO CIIEKTPa, a TaKXkKe B TEMHYIO 00JacTh BO3Jie (PHOJIETOBOIO KOHIIA CHEKTpa.
U, xoneuHo, xmopuz cepedpa B HEOCBEILIEHHOM MOJIOCE MOTEMHEN CUIIbHEE, YeM B (DHOJIETOBOA.

A urto crnenyer 3a ¢uoneroBbiM? I[lpaBuibHO — yIbTpaHOIEeT, OT JIATUHCKOTO «YJIbTpay —
«JANbILE.

Ecnu 3anmonHATH BECh 3JEKTPOMATHUTHBIM CIEKTP OT HU3KOW SHEPrHM WM HHU3KOM YacTOTHI 1O
BBICOKOW SHEPruu U BBICOKOW YacCTOThI, MOJIYYHUTCSA, YTO Y HAC €CTh PAJAMOBOJIHBI, MUKPOBOJIHOBOE
u3IydYeHue, HH(PpaKpacHOE U3Iy4YeHHe, BHIUMBIN CHeKTp (UBeTa paayru), YiIbTpadHoIeTOBOE
U3ITyYeHHUE, PEHTITC€HOBCKOE M3yYeHHe U raMMa-u3iydyenue. CoBpeMeHHas LMBUIN3aLUs JOBKO Halllia
NPUMEHEHHE KaXXJIOMy M3 JWANa30HOB M B OBITY, U B HMPOMBIIIJICHHOCTH, TaK YTO TENeph BCE OHH
MPEKPACHO HaM 3HAKOMBI.

Jlaxke mocie OTKpHITHA yIbTPadUOIETOBOIO U MH(PAKPACHOTO M3IIyYeHUs CIIOCOObI M3ydaTh HEOO
M3MEHWINCHh He cpasy. [lepBwiii Teneckon [uisi HAOMIOACHUS HEBUAMMOM YacTH 3JEKTPOMArHUTHOTO
crekTpa nocrpownu auib 4yepe3 130 ner. K ToMy BpeMeHHM yxke JaBHO OTKPBUIM U PaJUOBOJIHBI, U
PEHTTEHOBCKOE M3JIyueHHue, U TaMMa-u3aydeHne, a Hemenkui ¢usuk ['enpux ['epir ysxke qaBHO mokasadn,
YTO pa3Hble BHUJbl CBETA OTIMYAIOTCS HAa CaMOM Jielie JIMIIb YacTOTOW BOJIHBI B KaXJOW M3 IOJIOC
crnekrpa. bonee Toro, uMeHHo I'epi nepBbIM MOHSAJ, YTO HA CBETE €CTh MIEKTPOMATHUTHBIN CIIEKTp. B
€ro 4ecTb OblIa Ha3BaHa €QMHHUIA 4YacTOThl I'epll — KOIMYECTBO BOJH B CEKYHIy — OMNMCBIBAIOLIAs
nro0ble BUOpAIMK, B TOM YHCIIE U 3BYK.

HenonsaTHO modeMy, HO acTpoH3HMKH, y3HAB, YTO CYIIECTBYIOT HEBUAMMBIC HANa30HBI CBETA,
JAJIEKO HE cpa3y cOoOOpa3miIM, YTO MOXKHO IOCTPOUTH TEJIECKOI, 4TOOBbl HAONIOJaTh ITOT CBET OT
KOCMHMYECKHX HCTOYHUKOB. CBOIO pOJIb, KOHEYHO, CHIIPAJIO U TO, YTO JOJITO HE MOIJIM MPHUIyMaTh
COOTBETCTBYIOIIME JeTeKTOpbl. ONHAKO OTYACTH, BO3MOXKHO, BCE OOBSCHSAETCS 4YEIOBEYECKOM
3aHOCUMBOCTBIO: Kak 3T0 BceneHHast mochliaeT HaM CBET, KOTOPBHIM HE BHIAT HAIIM JAWBHBIE Tia3a?
bonee Ttpexcor ner — co Bpemen lamunes o OnBuHa Xab0ma — TEIECKOIBI CO3JaBAUCh C
OJTHOW-€TUHCTBEHHON IEJbl0: TONYYUTh MHCTPYMEHT ISl YJABIMBAHHSA BUAMMOIO CBETa,
YCUIMBAIOLIMM 3PEHUE, KOTOPBIM MbI HaJeleHbl OT npupoxabl. Tergeckonm — JHIIb HHCTPYMEHT,
BOCIIOJIHSIFOIIMN HEJOCTaTKM HAIIMX OPraHOB YYBCTB W IIO3BOJIIOLIMK JIydllle MO3HAKOMHUTBCS C
nanekuMu obiactsiMu. Uem OoJblie Teneckom, TeM 0oiiee TyCKIble 00bEKTHl MOXKHO B HETO Pas3IisIeTh;
yeM Jydiie (opma €ro 3epkaj, TeM 4YeTdye H300pakeHHe; 4eM YyBCTBUTEIbHEE JIETEKTOPHI, TEM
IUIONOTBOPHEe HabOmoaeHus. OIHAKO BO BCEX Ciydasx BCS MH(pOpMaLUs, KOTOPYH JaeT TEIeCKOI
acTpo(n3uKy, mpuOBIBAET HA 3€MIIIO Ha JTy4e CBETa.

Bonee Ttpexcor mer — co Bpemen lammnes no DauHa Xab0ma — TeIeCKONbl CO37aBaJIHMCh C
OHON-€TUHCTBEHHON IENbI0: TONYYUTh MHCTPYMEHT JJs YJNaBIMBAaHWS BUAMMOTO CBETa,
YCUJIMBAIOIINH 3peHHE, KOTOPHIM MBI HAJIEJICHBI OT IIPUPO/IBI.

Onnako HeOecHbIE COOBITHS HE CUNTAIOTCA € y00CTBAMHU YelloBeYeckoi cetyatku. Hanpotus, oHuy,
KaK IPaBUJIO, UCIIYCKAIOT OJIHOBPEMEHHO Pa3HOE KOJIMYECTBO CBETA B pa3HbIX Juana3oHax. Tak uTto 6e3
TEJIECKONOB C JIeTEKTOPaMHU, HAaCTPOCHHBIMH Ha BEChb CIEKTp, acTpou3uku mpebbiBanu Obl B
0J1a)KEHHOM HEBEJICHUU O HEKOTOPBIX (PeepUUeCKUX KOCMUUECKUX SIBICHUSIX.

Bo3zbmeMm, k mpuMepy, B3pbIBAIOIIYIOCS 3BE€3ly — CBEPXHOBYH0. JTO IOCTATOYHO PACIPOCTPAHEHHOE
BO BceneHHOIl  BBICOKOPHEPrMUHOE  COOBITHE, COIpPOBOXKAAWOLEecs OOWIBHBIM  BbIOPOCOM



PEHTT€HOBCKOTO M3Ny4deHHs. VHorzna Takue B3pBIBBI COIPOBOKAAIOTCS BCHBIIIKAMHM TaMMa-Tyded u
yabpTpaduosiera, 1a ¥ BUANMOIO CBETa CBEPXHOBAs JaeT B H300MIHH.

B3opBaBmmiics ra3 ycmeBaeT AaBHO OCTBHITh, yJapHBIC BOJIHBI PAacCeMBAIOTCS, BHIUMBIH CBET
TYCKHEET, a KOMIIAKTHBIH «OCTaTOK» CBEPXHOBOW MPOJOJIKAET CBETUTHCS B MH(PPAKPACHOM JHana3oHe
U HCITyCKaTh paJvOMMITYJIbChl. BOT oTkyma OepyTcs myiabcapbl — camble HaJeKHBIE XPOHOMETPHI BO
Bcenennoid.

BosbIIMHCTBO B3pPHIBOB CBEPXHOBBIX MPOUCXOAAT B JANIEKUMX TaJlaKTUKaX, HO eciy Obl B30pBajach
Kakas-HUOyab 3Be3na B mpeaenax Miewnoro Ilytu, ee aronus compoBokIanach Obl TaKUM SPKUM
CBETOM, 4TO BCE YBHUJEIH ObI ee naxe 0e3 Teneckorna. XoTs HUKTO Ha 3emiie He HaOMoall HE3pUMBIX
PEHTTCHOBCKUX WJIM raMMa-iydell OT MOCIEIHUX IBYX (eiiepBepKOB, KOTOPBIE CBEPXHOBHIE YCTPOMIN
Ha Tepputopuu Hameld [amaktmku — B 1572 m 1604 romax, — €CTh MHOTO CBHJETEIBCTB 00 WX
HEBEPOSTHOM BUIUMOM CBETE.

Jlnamas3oH JJIMH BOJH (MJIM 9aCTOT), COCTABIISIOIINI KaXIyI0 TIOJIOCY CHEKTpa CBETA, CHIIBHO BIIUSET
Ha KOHCTPYKIMIO YCTPOICTB, KOTOPBIE €0 PErHCTPUPYIOT. BOT mouemy HEBO3MOXKHO 1MO100paTh Takoe
COYETaHHUE TEJIECKOMa C IETEKTOPOM, KOTOPOE OJJHOBPEMEHHO YJIOBHUIIO OBl BCE 0COOCHHOCTH MOJOOHBIX
B3pbIBOB. OTHAKO O00OWUTH ATY MpPOOJIEMy HECTIOKHO: coOepuTe Bce HAOIIOACHUS MHTEPECYIOIIEro Bac
00beKTa (MOXKHO MO3aMMCTBOBATh pE3yJbTAaThl y KOJUIET) BO BCEX JAHMANa3oHaX CBeTa. A IMOTOM
MOCTaBbTE B COOTBETCTBHE WHTEPECYIOIIMM BAac HEBUAMMBIM IIOJOCAM CIEKTpa BHIUMBIC IIBETA H
co3laiiTe OJHO MeTa-u300pakeHWe, OXBaTbIBarollee Bce mosockl. Mmenno sto Bumut xopam Jla
@opx u3 Tenecepuana «3Be3nHbIM MyTh: Cliemyromiee IMOKOJeHHEY». PacmmpuB TakuMm 00pazoMm
JIMaIa3oH CBOETO 3PEHUs, BBl HUYETO HE YITYCTHTE.

BonbIIMHCTBO B3PHIBOB CBEPXHOBBIX MPOUCXOIST B JAIEKUX IaJlaKTHKAX, HO €cy OBl B30pBajach
Kakas-HuOyb 3Be3na B mpenenax Mieunoro ITyTu, ee aroHus compoBoOXkIaiach Obl TaKUM SIPKUM
CBETOM, 4TO BC€ YBUEIH Obl ee Jake 0e3 Teyeckorna.

CHavana Hy)XHO ONIPEJeNUTh, Kakas UMEHHO I10JI0Ca BBI3BIBACT Ballly aCTPOPU3NIECKYIO0 CHMIATHIO,
U YK€ TIOTOM MOXXHO Ha4MHATh [yMaTh O pa3Mepax 3epKajia, O TOM, U3 KaKUX MaTepHajoB €ro JeJaTh, O
TOM, KaKOH OHO JTOJDKHO OBITH (DOPMBI U C KaKO# MOBEPXHOCTHIO, U O TOM, KaKOH MOHAI00UTCS TaTUHUK.
Hanpumep, BosiHa peHTT€HOBCKOTO M3IIy4eHHs OYeHb KOpOTKasi. [loaToMy, 4TOOBI yIOBUTH €T0, HYKHO
CYNepriajkoe 3epKajio, WHaue ero Je(eKTbl UCKa3sAT KapTuHy. Ho eciau Hy)XHO YyJIOBUTH JJIUHHBIC
PaZMOBOJIHBI, 3€PKAJI0 MOKHO CJIeNIaTh XOTh U3 MPOBOJIOYHOW CETKH, COTHYB €€ BPYUHYIO, MOCKOJIBKY
nedeKTbl ceTKu OyIyT ropas3o MEHbIIE JUTMH BOJH, KOTOPHIE BaC MHTEPECYI0T. Pa3ymeeTcs, BaM HYKHO
YBHICTh BCE JETAaIHM Ballero OOBEKTa, TO €CTh HAONIONATh €ro C BBICOKMM IPOCTPAHCTBEHHBIM
paspeleHneM, Tak 9TO 3epKajo JOJDKHO OBITh KaK MOXKHO OOJbIIEe — HACKOJIBKO BBl MOXeTe cede
1o3BoJIMTh. HakoHery, Bal TesecKon 10/HKeH ObITh TOpa3o 0OoJbIle AJIUHBI BOJHBI CBETA, KOTOPBIN BBI
cobupaeTech yIOBUTh. ITO 0COOEHHO 3aMETHO, KOT/Ia PeUb UJET O PAIUOTEIICCKONAX.

* * %

Panmoreneckomnbl, mepBble B HCTOPUU TEJNECKOIBI Ui HAONIONEHUS HEBUIUMOTO CBETa, —
JMKOBUHHBINA TOABUA oOcepBaTtopuii. [lepBbIil MEeHCTBYIOMUN paauoTEIECKON CO37all aMEPUKAHCKHMA
unxenep Kapn SAnckuit B 1929-1930 rogax. 310 ycTpOCTBO HEMHOIO HAIOMHHAJIO MEPEABHKHOM
OpOCHUTEIb JUIl aBTOMATU3UPOBAHHOTO IMojuBa. OHO JEp’KaloCh Ha BBICOKUX MPSIMOYTOJIbHBIX
METAJUIMYECKUX IMOJMOPKaX, CKPEIUICHHBIX JEPEBSIHHBIMUA MEPEKPECThSIMH U CHAOKEHHBIX JIECAMH, H
BEPTENIOCh HAa MECTE, KaK Kapycellb Ha KOJeCHKax. SIHCKMI MCHOJb30Baj M 3amacHble YacTH OT
Hegopororo aBromobmns <«OKectsnas Jluzsw», o ke «@Popa-T». CBowo TpUALATUMETPOBYIO
KOHCTPYKUMIO SIHCKMI HacTpOWiI Ha JUIMHY BOJIHBI OKOJIO 15 MeTpoB, 4TO cooTBeTCTBYET Hacrore 20,5
Merarepil. (Bce BOJTHBI MOMIMHSIOTCS TPOCTOH (hOpMyIie: CKOPOCTh = YacToTa X JJIMHA BOJIHBL. Ecim
MIPH TIOCTOSTHHOM CKOPOCTH YBEJIIMYMBACIIID JJTHHY BOJHBI, YaCTOTA BOJHBI CHU3UTCS — M HA00OPOT, TaK
YTO TIPU YMHOKCHHH ITHX JBYX BEJIMYMH CKOPOCTH BCEI/a MOJydaeTCsl OFHA W Ta JKe. DTOT 3aKOH
CTIpaBe/IJINB JUIs CBETA, 3ByKa M Jlake (DaHATOB Ha CTAIMOHAX, JIENAIOIINX «BOJHY», B 00IIEeM, /Ui BCEX
Oerymux BOJIH.)



Kapn Anckuit

C Touxu 3peHus HadanbcTBa U3 TenedoHHBIX TabopaTopuil bemna, kotopsle mopyuniau SIHCKOMY
clenaTh TEJECKOI, €ro 3ajgaueil OblI0 M3ydaTh BCEBO3MOXHBIE ILIyMbl M3 €CTECTBEHHBIX 3EMHBIX
PaaMONCTOYHMKOB, MEIIaBIIne paguocBa3u. OueHb MOX0XKe Ha 3ajaHue, kotopoe Jlaboparopun benna
namu Ilensuacy u Yusncony 35 et cycTs — BbISBUTh MUKPOBOJHOBOM LIYyM B IIPUEMHHUKE, YTO, KAK MbI
BBISICHWIIM B TJ1aB€ 3, IPUBEINO K OTKPHITHIO (POHOBOT'O KOCMUYECKOTO MUKPOBOJIHOBOTO M3ITyYEeHHUSI.

IlepBblii IEHCTBYIOIMUI PATUOTENECKON CO3JaJl aMepuKaHCKui unHxkeHep Kapn SHckuil B
1929-1930 romax. DTO YCTPOWCTBO HEMHOI'O HAlOMHHAJIO TEPEIBMKHOW OpPOCHUTENb  JUIs
aBTOMAaTH3MPOBAHHOTO TIOJIMBA.

I'oma nBa SIHCKHMI cTapaTenbHO CIEANT 32 CTATUYECKUMHE IIIyMaMH, KOTOPbIE PETHCTPUPOBAT CBOUM
KyCTapHbIM yCTPONCTBOM, U OOHApy>KWJI, YTO PAJUOBOJIHBI JAIOT HE TOJIBKO MECTHBIE IPO3bl U JPYyTHUE
U3BECTHBIC NPUPOJHBIE UCTOYHUKU HA 3eMJjle: OHM MCXOJAT €Ile U U3 LEHTpa rajJakTUKK MiledHbIi
[Tyte. Dta obnactp Heba momajana B MOJE 3PEHUS TelecKoma Kaxkiaele 23 vaca 56 MHHYT — 4TO
COBIAJAET € MEPHOAOM OOpalleHus: 3eMilu, a CIe0BaTEIbHO, MMEHHO 3a 9TO BpeMs LeHTp ["anakTuxu
CHOBA I10MAJaeT B TOUHOCTH Ha TO K€ MECTO Ha HeOE M OKa3bIBAETCS I1OJ TEM K€ YIJIOM M Ha TOH Xke
BbIcOTe HaJ ropu3oHTOM. CBom pesynbrarel Kapn SHckwid omyOnMKoBan 1O Ha3BaHHEM
«DJNeKTpUYecKre BO3MYIICHHS sBHO BHeseMHoro mnpoucxoxaeHus» (Karl Jansky, «Electrical



Disturbances Apparently of Extraterrestrial Originy», Proceedings of the Institute for Radio
Engineers 21, no. 10 (1933): 1387).

D10 HaOII0EHNE 3HAMEHOBAJIO POXKJICHUE PAJMOAaCTPOHOMHUHU — HO JaJibllle OHA pa3BUBaiach 0e3
Suckoro. Jlaboparopuu benna ganm emy apyroe 3ajgaHue, JUIIMB BO3MOXKHOCTH IOXHHATH IJI0JIBI
COOCTBEHHOI'O 3MOXaJbHOIO OTKPBITUSA. OJHAKO Yepe3 HECKOJIbKO JIET aMEepUKAHCKHI camMoydyka IO
umenu ['poyr PebGep u3 Yurona B mrare MnnmuHONC MOCTpOMSI pagHoOTENIECKON C JIEBATUMETPOBOMA
METAUTMYECKON Tapelkod B coOcTBeHHOM nBope. B 1938 romy Pebep coBepmieHHO HE3aBUCHMO
MOATBEPANI OTKPBITHE SIHCKOTO, a 3aTeM IATh JIeT MOCBSATHI CO3/aHUI0 KPYMHOMACIITAOHBIX KapT
paanoHeoa.

Teneckon PebGepa Obim OecnpelieIEHTHBIM JJIsl CBOETO BPEMEHH, OJHAKO OYEHb MAaJCHBKUM U
rpyOBIM IO CETOHSAIIHUM CTaHxapTam. To JIu Aes0 COBpeMeHHbIE paaroTeaeckonsl. Bo aBope oHu yxe
HE TIOMenarTcsi — 0ojee TOro, JOCTUTAIOT MCIOJMHCKUX pa3mepoB. [lepBeiM Mo-HAcTOSIIEMY
TUTAaHTCKUM pajuoTeecKornoM Ha mianete ctain MK-1, 3anyienssiii B 1957 rogy: 3To ielbHOCTAIbHAS
MOJTHOTIOBOPOTHAS Tapeika jguaMeTpoM 1ouytu 80 MeTpoB, KOTopas HaXOAuTCa B AHIVIMHM, B
obcepBaropun Jlxoapemin-bank moxy ManuectepoM. bykBanbHO depe3 JBa Mecslia MOCie OTKPBITHS
MK-1 CCCP 3anyctun nepBblii CHYTHUK, U OKa3aJlOCh, YTO Tapelsika u3 Jxonapemi-bank — uMeHHO To,
YTO HYXXHO, YTOOBI OTCIIC)KUBATh Ha OPOUTE 3TOT KPOILIEYHBIA IIAPUK ¢ 000PYIOBAHUEM: MOIYUHICS
npororunt CeTH JanbHE KOCMHMYECKOH CBS3M, KOTOpash CErofHs I03BOJIAET HaM CIEIUTh 3a
KOCMUYECKHUMHU 30HIaMH.

CamMblit 60BIIION pagroTeNieckon B Mupe ObuT mocTpoeH B 2016 roay u HaswiBaeTcs «Cdeprueckuii
pazMoTeNecKoN C MSATHCOTMETpoBOM ameptypoit» («Five-hundred-meter Aperture Spherical radio
Telescope», nmu mpocto FAST). On naxomgurtcs B Kurae, B npoBuHImMH ['yiHwKoy, U MO IUIOLIAH
MPEBOCXOIUT TPUANATh (PyTOONBHBIX Mosiel. Ecniu nHOTU1aHeTssHe Koria-HuOyAb OTIPaBIT HaM CUTHAJ,
MIEPBBIMU 00 3TOM Y3HAIOT KHTAUIIBI.

Ecnu nnonnanersiHe Korna-HUOYIb OTIIPABAT HAM CUTHAJ, IIEPBBIMH 00 STOM y3HAIOT KUTAMIIBI.

* * *

VY paanoTenecKonoB ecTh Pa3HOBUIHOCTh — TAK Ha3blBaeMble MHTEP(YEPOMETPHI, MPEICTABIIAIOIINE
co0oif HaOOpBl aHTEHH, PACCTABJICHHBIX PslaMU TAe-HUOYIb B CEIbCKOW MECTHOCTH U PabOTaOIIUX
CUHXPOHHO. B pe3ynbrare 37JeKTpOHHOrO COBMEILEHHUS CUTHAJIOB BCEX AHTEHH IOJIyYaeTCsl €IUHOE
n300paKeHHe  PaJuoOM3IYYalONMX  KOCMHYECKHX  OOBEKTOB,  O0JIajlaloniee  CBEPXBBICOKHM
MIPOCTPAHCTBEHHBIM pPa3pelIeHHeM. XOTS HEMHUCAHbIM JEBU30M TEJIECKONOB 3aJI0JIM0 /10 HHIYCTPUU
OBICTPOTO MHUTAHHA CTaIH cioBa «Yem Oojblle, TEM Jydilne», paauoUHTEP(EpOMETPhl — HACTOSIIUE
BEJIMKAHbI cpeau TeneckonoB. OMUH U3 HUX — OYEHb OOJIbIION HA0Op paJlMOaHTEHH, PACIIOI0KEHHBIN
6mu3 Coxoppo B mrate Hpro-Mekcuko — Tak u Ha3eiBaetcs — Very Large Array — «Ouens Gombias
aHTEHHas PelIeTKa» U COCTOUT U3 27 ABAAATUIIATUMETPOBBIX AaHTEHH, PACCTABICHHBIX HA pelbcax Ha
NPOTSDKEHUM 35 KHJIOMETPOB IyCTHIHHOW pPaBHUHBI. JTa 0OCEepBaTOpHs HACTOJBKO, TaK CKa3aTh,
KOCMOT€HHYHA, YTO WUIPACT POJIb 3aJHEr0 IUIAHA B HECKOJbKMX HAyYHO-(aHTACTHUECKUX (DUIBMOB:
«Kocmuueckas omucces: 2010» (1984), «Konrtakt» (1997) u «Tpanchopmeps» (2007). Ectp Taxoke
Very Long Baseline Array — «AHTeHHas pemietka €O CBEpXUIMHHBIMH Oazamm» — 10
JBALIATHCEMUMETPOBBIX AHTEHH, paccTaBleHHbIX Ha NpoTsbkeHuu 7500 kunmomerpoB oT ["aBaiteB 1o
Buprunckux ocTpoBOB: OHU 00€CIIEUMBAIOT CaMOE BBICOKOE pa3pellieHUue CPea BCEX paaroTeIeCKOIOB
B MUDE.

Jlns uccnenoBaHus MUKPOBOJIHOBOTO H3JIYYEHHs, CPaBHUTEIBHO HOBOW Uil MHTEPHEPOMETPOB
3aJa4uu, y Hac ecTh «ATakamckas OOJbIasi aHTEHHAasl pelleTKa MIJUIMMETPOBOTo Auana3oHay (Atacama
Large Millimeter Array, ALMA), pacrnonoxkeHHass B pamekux AnHmax Ha ceBepe Ywm. ALMA
HACTPOEHA Ha JJIMHBI BOJH OT J0JIel MMJUIMMETpa A0 HECKOJIBKUX CAHTHMETPOB U JAeT acTpOpH3NUKaM
BO3MOYKHOCTh HAOJIOAATh C BBICOKMM pa3pelIeHHeM KOCMHUYECKHE SIBJICHHS, KOTOpbIe HE BHIHO B
APYTUX JUAara3oHax: HampUMep, MO3BOJIAET U3y4yaTh CTPYKTYPY CXJIOTBIBAIOIIUXCS T'a30BBIX OOJIAKOB,
KOI'Jla OHM INpEeBpallaloTcs B MHKyOatopbl ais 3Be3n. ALMA HecnpocTa pacnonokeHa B OJHOM U3
CaMbIX 3aCYIUIMBBIX PETMOHOB 3€MJIM — Ha YEThIPEX C MOJOBMHON KMJIOMETpax BBILIE YPOBHS MOpA,
ropaszo BbIIIE€ BIAXHBIX 001akoB. Bojma xopolia, Korja roToBuilb €1y B MHUKPOBOJHOBKE, HO IS
acTpo(U3MKOB OHA Bpar, MOCKOJIbKY BOJSHOM map B arMocdepe 3eMI TaCUT YUCThleé MUKPOBOJIHOBBIE
CUTHaJBI cO Bcell ['amakThku U u3-3a ee mpenenoB. DTH ABa (peHOMEeHa, HECOMHEHHO, CBSI3aHbl: BOJIA —



camas paclpocTpaHEHHas MOJIeKyJa B Halllel MHIIe, © MUKPOBOJIHOBBIE MEYKH PA30rPEBAIOT UMEHHO
ee. Cioxure /iBa U JIBa, U Bl IOMMETE, YTO BOJA MOTJIOIIAET MUKPOBOJIHOBBIE YacTOTHI. [loaTOMYy, eciu
HY>KHO TIOJIYYHTh YUCThIC HAOIIOJCHUS KOCMHUYECKUX OOBEKTOB, HY)KHO MUHUMU3UPOBATH KOJUYECTBO
BOJITHOTO TIapa MEXIy TeJeCKONoM M BcelleHHOW — M 3TOro W JIOOMJIMCH co3jaTesin ATakaMCKON
pEIIeTKH.

* * *

Ha ynbpTpa-KopOTKOBOJIHOBOM KOHIIE 3JIEKTPOMAarHUTHOTO CIIEKTPa HAXOJSATCS BHICOKOYACTOTHBIE U
BBICOKOIHEPTHYHBIE TaMMa-JIyyu C JUIMHAMU BOJIH, U3MEPSIEMbIMU B TTMKOMETpax (MPUCTaBKa «ITHKO-»
O3HayYaeT OJIHYy TPWUTMOHHYIO 4acTh). OHU ObLTM OTKPHITH B 1900 romy, HO M3 KOCMOCa HX yIAIOCh
yIOBUTH JUIIb B 1961 rogy mpu moMomu Tejaeckona HOBOW KOHCTPYKIIMH, YCTAHOBIEHHOTO Ha O0OpTYy
cnytauka HACA «Oxcmnopep-XI». Bee, kTo mepecmoTrpen HaydyHO-(aHTaCTHUYECKOTO KHHO, 3HAIOT,
YTO raMMa-JIy4d BPeIHbI U 310poBbs. OT HUX, 4ero 100poro, CTaHelb 3eJICHBIM U MYCKYJIUCTBIM HIIH
NayTHHA IMOMOI3eT OT 3aIsICTHH, na Mano . Ho eme ux odeHp TpyaHO moimaTh. CKBO3b OOBIUHBIE
JUH3BI M 3epKajla OHM TPOXOJST, HE 3aJepKHBasch. Torja kKak jke uxX HaOmoaarh? B HaumHKy
Teneckona Ha «Okcmopepe-XI» BXoAWN Tak Ha3bIBa€MbI CLUUHTHUIUISITOP, KOTOPBI B OTBET Ha
MOTMAJAI0NINe B HETO TaMMa-JIy4d MCITYCKaeT JJIEKTPUYECKH 3apsbKeHHbIe YacTulibl. Eciam m3meputsb
SHEPTHI0 YaCTHUI], MOKHO CKa3aTh, KAKOTO PO/ia BRICOKOPHEPTHYHBIN CBET UX CO3AAJL.




Okcmopep-XI|

UYepes aBa roga CCCP, Benukobpuranus u CILIA nmoxmucamu JoroBop o 3ampenieHu UCIBITaHUI
SICPHOTO OPYKHUs B aTMOoc(hepe, KOCMHUYECKOM MPOCTPAHCTBE U MO BOJOU, MOCKOJIbKY HMEHHO B 3THX
cpelax sIEpHbIE OTXOABI JIETKO pAaCHpPOCTPAHSIOTCS M 3arpsA3HAIOT TEPPUTOPHIO 32 NpelesiaMu
rocyzapcTBa, KOTOpoe MpoBeso ucnbiTanud. Ho B TO BpeMs 1uia Xoy101Hasi BOMHA, U HUKTO HUKOMY HE
nosepsit. CHIA mocTynuiau coryiacHO MPUHIMITY «JIOBEPSid, HO MPOBEPSIi», 0COOEHHO aKTyaJlbHOMY B
BOCHHOE BpEMs, M 3alyCTWJIM HOBYIO CEpUI0 CIYyTHUKOB — «Bema» — 3amadyeil KOTOpbIX ObLIO
yJIaBIMBaTh BCIBIIIKK Tramma-iydeil, KoTtopeie BO3HUKIM Obl, eciu Obl CCCP TaitHO mpoBoamiu
snepHble ucnbiTanud. CIyTHUKM U MpaBAa PErUCTPUPOBAIM BCHBIIIKA TaMMa-Tyded — MpaKTUYECKU
exenneBHO. OHAaKO pycckue OBbLIM HU MpH YeM. ['aMMa-1ydu npuxoJuiId U3 ri1y0oKoro KocMoca — o,
KaK MMOTOM YCTAQHOBWJIM Yy4Y€HbIe, 3TO OBbUIM BH3UTHBIE KAapPTOYKHM KOPOTKHX, HO MOIIHBIX B3PHIBOB
JAJIEKUX 3BE3/, TO M JIEJ0 MPOUCXOASIINX BO BceneHHOM: Tak poIuIoCchk HOBOE HAIIPABIEHUE B MOEH
Hay4YHOU JUCLMILIMHE — FTaMMa-aCTPOHOMUSI.

B 1994 rony ramma-o6cepBaropusi umeHu KomnTona cienana OTKPBITHE, CTOJIb e HEOKUJAHHOE,
YTO M OTKPBITUS CIYTHUKOB «Besa»: yacTble BCHBIIIKM ramMma-iydyedl y camMOoi MOBEPXHOCTH 3€MJIU.
OTH BCTBIIKHK MOJYYWIH JIOTUYHOE Ha3BaHUE «aTMOC(EpHbIE TaMMa-BCIBIIKIMY. YTO 3TO — sinepHas
karactpoda? O4eBUIHO, HET, pa3 BbI ceiluac untaeTe 3TU cTpoku. He Bce mpupoaHble TaMMa-BCTIBIIIKH
OJIMHAKOBO CMEPTOHOCHBI, 00Jiee TOro, He BCe OHM MMEIOT KOCMUYECKOe MPOUCXOKIeHHE. B nmanHOM
cllydae He MEHee IMATUACCITH MOJAOOHBIX BCIBIIICK €XKEeIHEBHO MPOUCXOAAT B aTMocdepe 3eMiu Hal
IPO30BBIMU 00JIAKaMU 3a JIOJII0 CEKYHIbI 10 00bIYHOM MOHMU. OTKyAa OHU OepyTcs, MoKa 3arajka, HO
camble TIPaBAONOJ00HbIE TUIIOTE3BI IJIACST, YTO BO BPEMs JIEKTPHUUECKON OypH CBOOOIHBIEC 3JIEKTPOHBI
Pas3TOHSIIOTCSA 10 OKOJIOCBETOBBIX CKOPOCTEH, a MOTOM TOPMO3SITCS OKOJIO sIep aTOMOB aTMocdeps! u
POKIAOT raMMa-JIyyu.

* * *

CeropHs TeNECKOIbI HAOMIOAAIOT BCE HEBUMMBIC YaCTH CIIEKTPAa — UHOTJA ¢ 3eMJIH, HO B OCHOBHOM
U3 KocMmoca, rae 0030py He MemaeT Morjiomaronias 3emMHas atmocdepa. Temepp Mbl HabmromaeM
COOBITHSI OT HHU3KOYACTOTHBIX PAJMOBONH B JECATOK METPOB JUIMHOW OT MHKa [0 THKAa H [0
BBICOKOYAaCTOTHBIX I‘&MM&-HY‘ICIZ, JJIMHA BOJIHBI KOTOPBIX HEC NPEBOCXOAUT OAHY KBAAPUIJILOHHYIO JOJIHO
Merpa. Takas Ooratas maauTpa TOJIOC CHEKTpa O00ECIeYynBaeT HEMCUEPIIaeMblii HCTOYHUK
aCTpO(bHSquCKHX OTKpI)ITI/Ifl. Xorure BbISICHUTDL, CKOJIBKO ra3da TauTCiad MCXKAY 3BE3J] B rajakTukax?
PagnoTeneckomnsl 3HAIOT 3TO Jydlle BceX. be3 MHKPOBOJIHOBBIX TEJIECKONOB HUYEr0 HEBO3MOXKHO
Y3HaTbL O q)OHOBOM KOCMUYCCKOM MU3JIYYCHHUU, HCBO3MOXHO IOHATH, YTO TaKOC Bounbmoi B3PbIB.
WHTepecHO MOACMOTPETh, UYTO JENaeTcsl B 3BE3IHBIX HMHKYOaTOpax, PAacIOJOXKEHHBIX B TIyOMHAX
raJJakTHYECKUX Ta30BbIX 00nakoB? OOpaTuTe BHUMaHUE Ha TO, YTO JICIAI0T WH(PPAKPACHBIEC TEIECKOTIbI.
3aHMMaeTech M3IYYEHHEM U3 OKPECTHOCTEH OOBIUHBIX M CBEPXMACCHUBHBIX UYEPHBIX JbIp B IIEHTPE
Kakou-HuOyAp ranmaktuku? K BammM ycmyram ynbTpadHONIETOBBIE UM PEHTTEHOBCKUE TEIECKOIIBI.
Xotute MONM000BATHCS BBHICOKOOHEPTHUHBIM B3PHIBOM T'HTAHTCKOM 3BE3/IbI MAacCOW B COPOK COJIHIL?
Crnenure 3a pa3BUTHEM COOBITHIA B TaMMa-TEJIECKOIIBI.

Co BPEMCH DOKCICPUMCHTOB Fepmensl C COJIHCYHBIMU JIydaMH, <«HCBUAWMBIMU T1J1a3y», MbI
MpOJIeNIay TONTHIA MyTh W TEMeph MOXEM HCCIeNoBaTh BcelneHHyro Kak OHa €CTh, a HE KaKOW OHa
kaxercs. ['epuiesis 661 HaMu ropauics. Mpl 00penn MoUIMHHOE KOCMHUYECKOe 3pEHHE, JIMIIb YBUEB
HEBUANMOC — OCJICTIUTECIIbHYIO COKPOBUIIIHUILY 00BEKTOB U SIBJ'IGHI/IfI, IMPOUCXOAAIUX BO BCEM KOCMOCE
1 BO BCE BpEMEHa, Kakasi B MUHYBIIIHME BEKa U HE CHUJIACh HayKe.

10. Mexxay nnaHeT

Wznaneka kaxercs, Oyaro Hama ConHedHas cucteMa mycrta. Ecnu 3akimounTs ee B cepy — TaKyro
0obIIyI0, YTOOBI B HEE TIOMecTIWiIach opobuta Henryna, camoit nanpHei turaneTs! (Het, He [liyToHa, ¢
STUM TIPUIETCSI CMUPUTHCS), — 00BeM, 3aHATHIA caMuM COJHIIEM, BCEMH TUIAHETAMH M UX CITyTHHKaMH,
3aiiMeT uyTh OOJbIIE OAHON TPUUIMOHHOW YAaCTH OXBAYEHHOIO MpocTpaHcTBa. OHAKO Ha CaMOM Jiefie
OHa JaJIeKO He IMyCTas: B MPOCTPAHCTBE MEXKAY IUIAHET COJEPXKATCsl BCEBO3MOXHBIE OOJIOMKH,



KaMeIIKH, JISJSHbIC APk, MbUIb, TOTOKH 3apsDKEHHBIX YaCTHIl M JaJbHOOOIHbIE KOCMUYECKHUE 30H/IbI.
Kpowme Toro, npoctpancTBO MPOHU3AHO YYAOBUIIHBIMU TPABUTALIMOHHBIMUA M MATHUTHBIMU MOJISIMU.

MeKIulaHeTHOE IIPOCTPAHCTBO HACTOJIBKO HE IIyCTOe, 4TO 3eMJlsl, [BUrasich IO OpOHUTE CO
CKOPOCTBIO 30 KMIOMETPOB B CEKYHAY, BCTPEYaeT COTHA TOHH METCOPUTOB €KEIHEBHO — [IOYTH BCE OHU
HE KpylHee MecYMHKU. U moutu Bce croparoT B BEpXHHUX CJIOSX aTMOC(EpHl, IIOCKOJIBKY BPE3al0TCs B
BO3JyX C TaKOil JHEprueu, 4To UCHapsArOTCs OT coyaapeHus. Hamr Xxpynkuil OMOJOTHMYECKHN BHJ
9BOJIFOLIMOHUPOBAII TOJ 3TUM 3allUTHBIM ciloeM. boiiee KpynHbIE METEOPUTBI — ¢ TEHHHUCHBIM MY
pa3MepoM — pa3orpeBaroTCsi ObICTPO, HO HEPABHOMEPHO W 3a4acTyIO DPAa3NeTalOTCs Ha MHOYKECTBO
MEJIKUX OOJIOMKOB, a YK€ IMOTOM ucmapsroTcs. Eme Oosee KpyrmHBIE METEOPUTHI OOTOparoT o
MMOBEPXHOCTH, HO BCE JKE& JIOJIETAIOT 1O moBepxHocTH 3emiu. Kaszamock Obl, 3a 4 Mmumapna 600
MWIIHOHOB 00x070B BOKpyr CosHna 3emuss AoKHAa Oblla MOAYHCTUTH BECH MYCOp Ha CBOEM
opbutanbHOM myTu. OHAKO KOrJa-To BCe ObUIO Topa3jo Xyxe. B TeueHune nonmymusuinapaa Jer mnocie
¢opmuposanus CosHIa U €ro MjaHeT Ha 3eMJII0 NaJajio CTOJIbKO BCAKOIO XJaMa, YTO OT HOCTOSHHBIX
SHEPTUYHBIX COYJIapeHUii, BbIpabaThIBaBIIMX TEIUIO, aTMochepa 3eMiu Oblla packajeHa, a 3eMHas Kopa
— pacIuiaBJIeHa.

Omun ocoOeHHO OOJNBIION METEOpPUT CTal MPUYMHON BO3HUKHOBeHHs JIyHbl. IIpoObl syHHOTO
IPYHTAa, MOJIyY€HHBIE ACTPOHABTAMU C «AIOJUIOHA», TIOKA3aJIM, YTO TaM HEOKUAAHHO MaJlo Xkele3a U
JPYTUX MAacCUBHBIX AJIEMEHTOB, H 3TO TOBOPUT O TOM, uTO JIyHa, ckopee Bcero, BhIpBaNach U3 OEIHOM
JKEJIE30M 36MHOM KOpbl U MAHTUU IOCJI€ CTOJIKHOBEHHS I0 KacaTelIbHON C 3aJIETHOW MPOTOIUIAHETOU
pasmepom ¢ Mapc. OpOuTanbHBII MycOp, OCTaBIIUICS MOCTE STONH BCTPEUH, CTYCTHIICS U C(OPMHPOBAT
HAaIll TPEJIECTHBIA CIYTHUK C HU3KOH IIOTHOCTHIO. [IoMHMO 3TOr0 CeHCannOHHOTO COOBITHS, IEPUO]T
TsDKeJIol O0MOapAMPOBKH, KOTOPBIM 3eMils Mepekuiia BO MIIAJICHYeCTBE, HE YHUKAJIEH Ui IIAHeT U
Ipyrux KpynHbeIX HeOecHbIX Ten ConHeuHON cucrteMbl. Bece OHM BblAEp)Kanu MOJOOHBIH HATHCK, U
nosepxHocTd JIyHel 1 Mepkypusi, Ha KOTOPbIX B OTCYTCTBHE BO3yXa HE OBbLIO U 3PO3UH, COXPAHMIH
MHOT'O CBHJIETEJILCTB TOU MOPBI B BUJIE KPATEPOB.

[IpoObl JyHHOrO TIpyHTa, MOJYYEHHBIE ACTPOHABTAMHU C «AIOJJIOHA», IOKa3ald, YTO Tam
HEOKUJAHHO MaJIo XeJjle3a U JIPYIrMX MAacCHBHBIX JIEMEHTOB, U 3TO TOBOPHUT O TOM, 4yTO JlyHa, ckopee
BCETro0, BBIPBAJach U3 OeTHON KeIe30M 3eMHOM KOPbI M MaHTHH ITOCJIE CTOJKHOBEHUS 0 KacaTeIbHOH C
3aJI€THOM MPOTOIIAHETON pa3mMepoM ¢ Mapc.

[IIpaMbl OT KOCMHYECKOTO MycCOpa, ocTaBiierocs mocie ¢opmupoBaHusi COTHEUYHONW CHUCTEMBI,
BHU/JIHBI HE TOJIBKO B HEW CaMOM: MEKIUIAHETHbIE OKPECTHOCTH TaKXkKe COJEP>KaT KaAMHH BCEBO3MOXKHBIX
pasMepoB, BbIOMTHIE ®3 Mapca, Jlynpl um 3emim oTmadei Tociae CKOPOCTHBIX COYHAApEHHA.
KomnbroTepHble MOAETHN MaeHUH METEOPUTOB YO IUTEIBHO MTOKa3bIBAIOT, YTO TOBEPXHOCTHBIE KAMHH
BO3JIE€ 30H y/apa BbIOMBAEeT BBEPX C TAKOH CKOPOCTBIO, YTO OHHM PBYT I'PaBUTALMOHHBIE Y3bl C POJHBIM
HeOecHbIM TeioM. Ecmu  ydecTb, CKOMBKO Ha 3eMJII0 TIOHAaJaeT METEOPUTOB MapCHAHCKOTO
IIPOUCXOXKICHUSA, MOKHO CH€JaTh BBIBOJ, YTO HAa HAC €XETOJHO CBILIETCA TOKIAb U3 THICSYM TOHH
MapCHaHCKON Opo/ibl. BO3MOKHO, MPUMEPHO CTOJIBKO K€ JOCTUTaeT 3eMiH ¢ JIyHblI.



O6parnas cropona JlyHsl

B cymHocty, HaM He HyXHO ObuUIO JieTeTh Ha JIyHy, 4TOOBI MOJYYUTH JYHHBIH rpyHT. MHOXECTBO
JYHHBIX OOJIOMKOB MaJal0T HAa HAC caMH, MPOCTO Mbl MX HE BbIOMpaeM, U K TOMY K€ BO BpeMeHa
MIPOrpaMMbl «ATIOJVIOH» MBI €€ HE 3HAJIU 00 3TOM.

* * *

BonpmmacTBO acteponioB B COTHEYHOH CHCTEME )KUBYT U padOTAIOT B INIABHOM TIOSICE aCTEPOHIOB,
Oornee WM MeHee IUIOCKOW 30He Mexay opoutamu Mapca u IOnurepa. Ilo Tpanuuuu KTO OTKpPbUI
aCTepOMI, TOT M HA3BIBACT €ro KaK XO4eT. XyMOKHUKH OOBIYHO HM300pa)KaloT TOSC acCTEPOHIOB Kak
TAOMPUHT W3 KaMEHHUCTHIX O0JOMKOB, MPOTSHYBIIMICS MIMPOKUM KOJBIIOM B IIIOCKOCTH COTHEUHOM
CHCTEMBI, OJIHAKO 00IIas Macca 3TOro mosica cocraBisier MeHee 5 % wmaccel JIyHbI, KOTOpas cama
COCTaBIISIET YyTh OOJIBIIE MpOIEHTa Macchl 3eMiH. Bpoae Obl mycTsk. OJHAKO M3-32 HAKOIUICHHBIX
BO3MYIIIEHUH OpPOWUT acTepOMIIOB CPEIW HHUX BCETJa €CTh CMEPTOHOCHAs TpyIIa HEOECHBIX TeN, YbH
IKCIEHTPUYECKHE OPOUTHI MepecekatoT 3eMHyI0. [IpocThie pacueTsl MOKA3bIBAIOT, YTO OOJBIIMHCTBO U3
HUX B Te4YeHHE ONMKalIIero MWIIMOHA JIET CTOJKHYTCA ¢ 3emieidl. Actepoua AMaMeTpoM OoJiblie



KHJIOMETpa MPH CTOJIKHOBEHUH MPUHECET JOCTATOYHO YHEPTUH, YTOOBI Pa3pyLINTh IKOCUCTEMY 3eMIIH
Y TIOCTaBUTh OOJBIIMHCTBO BUOB KUBOTHBIX MOJ YTPO3y HCUE3HOBEHHUS.

D710 OBITI0 ObI CKBEPHO.

AcTepousibl — HE €MHCTBEHHbIE HEOECHBIE Tela, OMacHble AJs KU3HU Ha 3emute. EcTh emie mosic
Koiinepa: 3To kumamias kKoMeTaMu KOJIbLIEBUIHAS 00JIacTh, HAUMHAIOMIAsICS cpa3y 3a opOuToit Henryna
u Bkimoyaromas B ceds [Inmyron. BosmoxkHo, oHa mponomkaetcs 3a opouty Henrtyna Ha pacctosiHue,
paBHoe nuctaniuu oT Hentyna no Connna. AMepukanckuii actpoHom ['epapn Koiinep, ponuBuiuniics B
Hunepnannax, BBIIBUHYN THIIOTE3Y, YTO B XOJIOAHBIX TJIyOMHaxX KocMmoca 3a opOuroii Hentyna
COXpAaHMJICS 3aMOPOXKEHHBIH MycOp, oOcTaBmmiics Tmocie ¢opmupoBanuss COIHEYHOH CHCTEMBI.
[TockonbKy TaM HET MacCUBHBIX IUTAHET U MaJaTh HEKYy/a, OOJIBIIMHCTBO ITHX KOMET OyAyT BpaIlaThCs
1o opoute Bokpyr CoJiHIIA ellle MUJUTUAPABI JIET.

AcTepouibl — He €IMHCTBEHHbIE HEOECHBIE Tella, ONacHbIe JJIs )KM3HHU Ha 3eMJIe.

Kak u B mosice acteponioB, HeKOTOpble Tena u3 nosica Koinepa BpamarTcst Mo 3KCHEHTPUIECKUM
opbuTam, nepecekaromuM opouTsl Apyrux mianet. Opouty Henrtyna nepecekator [Inmyron u ancamoib
ero cobpatbeB nox Ha3BaHnueM «llmytuno». Jlpyrue oObekThl u3 mosica Koiinepa moneraror naxe a0
BHYTpeHHUX obOnacteil ColHEYHON CHCTEMBI U MepecekaroT OpOUTHI IJIAHET Kak momajio. B ux umcio
BXOJUT U KoMeTa ["amsies, camMasi 3HaMEHUTAasi U3 BCEX KOMET.

A naneko-maneko 3a mosicom Koilinepa, Ha mnoamytd K OmpKallIMM 3Be3JaM, pPacKUHYIACh
cdepuueckas pesepBanus KOMET MoJ Ha3BaHueM obnako Oopra — B yecth SlHa Oopra, rojuiaHaCKoro
acTpo(r3uKa, MEePBBIM BBIIBUHYBIIETO TUIIOTE3Y 00 €€ CyIIECTBOBAaHMU. JTa 30HA MOPOKAAET KOMETHI
¢ OOJNBUINM TEPHOIOM OOpaIIeHHUs — TOpa3o OOJbIle, YeM YeloBedYecKas KU3Hb. B oTnuune oT Komet
3 nosica Koiinepa, komeTsl u3 mosica Oopra MOryT mafarb BO BHyTpeHHHE oOiacTu COJHEUHOM
CUCTEMBI TOJ] JIFOOBIM YIJIOM U OTKY/a YrOAHO. /[Be caMbIxX sipkuX KOMeThl 90-X TOI0B MPOIIOTO BeKa —
KoMeThl Xeinna — borma n Xsakyraks — npoucxoauin u3 obiaka Oopra u B Omkaiimiem OynymieM He
BEpHYTCSI.

Ecnu Ob1 Hamwm rnaza Buaenu MarHuTHele moiis, KOmurep Obl1 Obl B mecsATh pa3 OoJbIIE MOJHOM
Jlynsl. Bce kocMuueckue kopabiu, KOTOpble OTHpaBisitoTes Ha KOnuTep, 10KHBI KOHCTPYUPOBAThCS C
ydeTroM 3Toi momHoW cwiibl. Kak mokaszan B XIX Beke anrmumiickuii ¢usuk Maiikn Dapaneit, eciu
MPOTSAHYTH MPOBOJIOKY Y€PE3 MAarHUTHOE MO0JIE, HA HEl CO3/1aeTcsi pa3HOCTh MOTeHIHaNoB. [locKoNbKyY
KOCMHUYECKHE 30H]Ibl METAINIMYECKHE U JIETAT OYEHb OBICTPO, B HUX UHIYLIMPYETCS JIEKTPUUECKUI TOK.
OTOT TOK I'€HEepHUpYyeT CBOE MAarHUTHOE MOJI€, B3aMMOJECHUCTBYIOIIEE C MAarHUTHBIM IOJIEM CPEAbI, YTO
TOPMO3UT JIBU’KEHUE 30H]1a.

Korna st monBoaun Gananc B mociieqHU pa3, BOKpYT tuiaHeT B COJTHEUHOW CUCTEME Bpamaioch 56
CIIyTHMKOB. A IIOTOM B OJJHO MPEKPACHOE yTPO MPOCHINAIOCH U y3HAI0, 4TO BOKpYr CaTypHa OTKpBUIN
eme aecsatok. Ilocie sToro ciyuast st pemn OoJblIe UX HE CUUTATh. Ternepb MEHsS HHTEPECYeT TOJIbKO
OJTHO: MHTEPECHO JIM TyJla HaBEJAThCS WM MX MOu3y4aTh. [I0 HEKOTOpHIM mapameTpaMm CIYTHHKH B
ConHeuHOH cucTeMe ropasio yIUBUTEIbHEE IUIAHET, BOKPYT KOTOPBIX OHU BPALIAIOTCS.

* * *

Jlyna, cnyrauk 3emun, npumepHo B 300 pa3 mensiie CosHna B quamerpe, HO npu 3toM B 300 pa3
omxe k Ham, nostomy CosnHie u JlyHa Ha HeOe OJMHAKOBOTO pa3Mepa — 3TO YHUKAJIbHOE COBIAJICHUE,
KOTOpOro He HaOiojaercss Oojbllle HM B OJHOM Hape IIaHeTsl M cinyTHHKAa B COJIHEUHOW cucTeMe:
UMEHHO II03TOMY IIOJIHbI€ COJHEYHbIE 3aTMEHHMs y Hac Tak (ortoreHnuHsl. Kpome Ttoro, 3emis
yaepxuBaer JIyHy IpuiaMBHBIM 3axBaToM: y JIyHbl OJMHAKOBbIE NEPUOBI OOpAlllEHHsI BOKPYT CBOEH
ocu ¥ BOKpYT 3eMin. Bo Bcex Takux cilydasix 3aXBau€HHbIN CIIyTHUK BCETa OBEPHYT K CBOEH ILIaHETe
OJHOM CTOPOHOM.

Cucrema cnytHukoB lOmmrtepa — KOMmaHus 4yJakoB M OpHruHaioB. Mo, Onmkalmmid CIyTHHK
IOHI/ITCpa, TOXC HAXOJUTCA B MNPUIMBHOM 3aXBAaTC U MNOABEPracTCda IMOCTOSIHHOMY MCXAHUYCCKOMY
HaIIpsAXXKCHUIO U3-3a I'PaBUTAIITMOHHOTO B331/IMOI[€I>1CTBHH C IOHI/ITepOM U APpYIrUMH CIYTHUKAMH, OTYETO
STOT MAJICHBKMM IIApUK TaK Pa3orpeBaercs, 4TO €r0 BHYTPEHHUE IOPOABI IUIABATCA: HemapoMm Ko
MPUHAAJIEKUT PEKOPJ 10 ByJKaHUYeCKOM akTuBHOCTH B ConHeuHoi cucreme. Ha cnytHuke FOmurepa



EBporie crombko H,O, uro Omaromapst MeXaHW3My pa3orpeBa, TakoMy e, kak u Ha Mo, yen mox
IIOBEPXHOCTHIO PACTASUI M MOJTYUUJIICS TEIIbIM OKeaH. Eciii rae-To u ecTh MOYTH TaKas K€ MOAX0s1as
cpena Ul pa3BUTHUS KU3HM, Kak Ha 3emue, TOo 3T0 Ha EBpomne. OauH MO COTPYTHUK-XYIO0KHUK
CHpPOCHJI, KaK Ha3bIBAIHCh Obl MHOIUIAHETAHE ¢ EBpombl — Heyxkenu eBpomneiinbl? B orcyrcTBue 6onee
MOAXOAIIEr0 OTBETA MIPUILIOCH CKA3aTh «Ja.

Cawmblii Oonpmiol cnytHuk I[lnyrona XapoH Tak BelqMK M Tak Onu3ok Kk IlimyTony, 4to oHu ¢
[TnyroHoM 00a moiiManu Apyr Apyra B NPWIMBHBIA 3aXBaT: WX MEPUOBI 0OpaleHus Mo opouTe apyr
BOKPYT' JApyra W IEpPHOJbI OOpalieHuss BOKPYT CBOEH OCH OJMHAKOBBL. DTO HA3BIBACTCS JIBOWHOM
MIPWJIMBHBINA 3aXBaT — 3BYYHT KaK €Ille He N300pETEHHBIN OOPIIOBCKUI TIPUEM.

CryTHUKY TUIAaHET MPHUHATO HA3bIBATh B YECTh JAPEBHETPEYECKUX MH(OIOTHUECKUX TMEePCOHAKEH B
KHM3HU JPEBHETPEUECKOTO aHAJIOTa TOr0 PUMCKOTo 0ora, B UeCTh KOTOPOTo Ha3BaHa IuiaHeTa. CBeTcKas
KHU3Hb Y AHTUYHBIX OOroB ObLIa OYEHb 3aIlyTaHHAs, II0TOMY HENOCTaTKa B MEPCOHAXaX Mbl He
UCIBITBIBacM. ENUHCTBEHHOE MCKIIFOUEHUE U3 ATOrO IPAaBWJIA — CIIyTHUKU YPaHa, HA3BaHHBIC B YECTb
Pa3JIMYHBIX TJIABHBIX FE€POEB AHIVIMMCKON KJIACCUYECKOW JIUTepaTypbl. AHIITUNUCKUN aCTPOHOM Y UIIbsIM
I'epmiens nepBeIM OOHApYXHJ IUIAHETY, KOTOpas HAaXOOUTCA Jajbllle OCTAJIbHBIX, BHUIAUMBIX
HEBOOPYKEHHBIM TJ1a30M, U ObUI TOTOB Ha3BaTh €€ B YECTh TOIJAIIHEr0 KOPOJs, KOTOPOMY BEPHO
ciyxui. Ecim Ob1 capy YWinbsiMy 3TO ynanochk, CIIMCOK IDIAHET BHITIAEN Obl Tak: Mepkypwuii, Benepa,
3emisi, Mapc, FOnurep, Catypu u I'eopr. K cuacteio, 3apaBoMbicine B0300J1aAan0, ¥ HECKOIBKO JIET
CIYCTS IUIAaHETa MOJy4yWsa Kiaccuueckoe nMms YpaH. OQHAKO CIYTHUKHM ero lepmienb mpemioxuil
Ha3bpIBaTh B uecTh repoeB nbec llexcnupa u mosm [loyna, u 3ta Tpaaumus coOmronaeTes A0 CHX IOp.
Cpenu 27 criyTHHKOB YpaHa ectb Apudib, Kopnenus, Jlesnemona, Jxynserra, Odenus, [Topuus, [Tak,
YMOpuaiabs u Mupasja.

ConHIle TepseT BELIECTBO C IMOBEPXHOCTH CO CKOPOCTHbIO 0OJIbIlIE MUJUIMOHA TOHH B CEKYHIY. MBI
Ha3bIBAEM 3TO COJIHEUHBIM BETPOM, KOTOPBII COCTOUT U3 BBICOKOOHEPTUYHBIX 3aPSyKEHHBIX YACTHILI.

IToToK YacTHUIl MUHUTCS CKBO3b IPOCTPAHCTBO CO CKOPOCTBIO B TBHICSAYM KWIOMETPOB B CEKyHIY U
OTpa’kaeTCsl MAarHUTHBIMU IOJISIMU IIIaHeT. Torjaa 4yacTHILbl yCTPEMIIIIOTCS 110 CIIUPAJId K CEBEPHOMY U
I0OKHOMY MAarHHUTHOMY TIOJIOCY, OOMOapAuMpYIOT MOJEKYyJbl ra3a W 3aKUralT B arMmocdepe
MHOTOI[BETHbIE TOJSIpHbIE CHUsHHUA. KocMuueckuii Tenmeckonm wuMeHH Xa0bia 3aperucTpupoBal
noJisipHble cusinus y nontocoB CatypHa u HOnutepa. A Ha 3emiie ceBepHbIE U I0KHbIE CUSHUS — aBpopa
Oopeannc U aBpopa ayCTpalluC — CIy>KaT MOCTOSHHBIM HAIIOMUHAHUEM O TOM, KaK MPeKpacHa 3alluTHAs
aTmocdepa.

[IpunsATO CuMTaTh, YTO 3eMHasg aTMocdepa JOCTUTAET JAECATKOB KHJIOMETPOB OT MOBEPXHOCTH.
CHyTHUKHY Ha «HU3KHX» OKOJIO3€MHBIX OpOMTaX, KaK MpaBHJIO, JIETAIOT Ha paccTostHuU oT 150 mo 600
KUJIOMETPOB OT 3eMJIM U IIPOXOJAT MOJIHBIA 000poT mpuMepHO 3a 90 MuHyT. JIpIIaTh Ha TAKOW BHICOTE
HEBO3MOXKHO, OJIHAKO KOE-KaKhe aTMOC(epHbIe MOJIEKYJbl €Ille BCTPEYaroTcs — M UX JOCTaTOYHO,
YTOOBI TOCTETNIEHHO MCTOLIATh OPOUTAIBHYIO SHEPTHI0 HUYEro HE M0/I03PEBAIOLINX CITyTHUKOB. UTOOBI
MIPEOOETh CONPOTUBICHUE BO3AYyXa, CIYTHUKY HYKHO NEPUOJMUYECKH [eNaTh PbIBKHM, MHA4Y€ OH
ynajeT Ha 3eMITI0 ¥ CTOPUT B IUIOTHBIX CIIOSIX aTMOC(EPHI.

CounHue TepseT BEUIECTBO C MOBEPXHOCTH CO CKOPOCTHIO OOJIbIIE MUJUIMOHA TOHH B CEKYHAY. Mbl
HA3bIBAEM 3TO COJIHEYHBIM BETPOM, KOTOPBIH COCTOUT U3 BBICOKOIHEPTMYHBIX 3aPSKEHHBIX YaCTHII.

ANbTEepHATHBHBIN crIOCO0 OMpPENeNuTh, T1€ MPOXOAUT TPAHUIA aTMOC(HEPBI, — 3a1aThCSI BOIPOCOM,
r7ie IJIOTHOCTh MOJIEKYJ aTMOC(HEpPHBIX ra30oB pPaBHA IJIOTHOCTH MOJEKYJ Ia30B MEKIUIAHETHOTO
npoctpancTBa. [lo Takomy omnpeneneHuro TOIIIKUHA 3eMHOM aTMOC(ephbl COCTABIIET HECKOIBKO THICSY
KuwioMeTpoB. ['opa3no Bellie 3Toro ypoBHs, Ha pacctossHur B 40 000 KUIOMETPOB OT MOBEPXHOCTU
3emiu (ogHa aecsTast paccTOsiHUA 10 JIyHBI), MPOXOJAT OPOUTHI CITyTHUKOB CBSI3U. DTa BBICOTA N30paHa
HE TOJBKO MOTOMY, YTO 3eMHas arMoc(epa mepecTaeT OKa3blBaTh Ha CIyTHUKH CYIIECTBEHHOE
BJIMSIHUE, HO U TIOTOMY, YTO Ha HEl CKOPOCTh CITyTHUKA TaKOBA, YTO OH COBEPIIAET OAUH 000OPOT BOKPYT
3emau poBHO 3a cyTkd. Korja opOura ujaeanbHO COIacyercst ¢ TEMIIOM BpAlLEHHs 3€MIIM, CIIyTHUK
CJIOBHO TApUT HAJ OJHOM TOYKOM, a 3HAUMT, CIYXKHUT WACAJIbHBIM MEPEIATUYMKOM CHUTHAIOB MEKIY
pa3HBIMU 00JaCTAMU 36MHOM IOBEPXHOCTH.

* * *

3akonsl HprotoHa oco0o OroBapuBarOT, 4TO, XOTA I'paBUTAlNA IJIAHCTBI cna6eeT, Korga OT HEC
YAQIACHILCS, HET TAKOT'O PaCCTOSAHUA, HA KOTOPOM OHa 6y,Z[CT paBHa HYJIIO. IInanera IOHI/ITep CO CBOUM



MOIIHBIM TPAaBUTAIMOHHBIM TIOJIEM OJIarOTMOyYHO OTPa)kaeT MHOKECTBO KOMET, KOTOPhIE MOTJIH OBl
HaTBOPUTHL OeJl, Momnaad OHU BO BHyTpeHHIOr ComHeuHyro cuctemy. HOmurep ciayxut mans 3emun
rPaBUTAIMOHHBIM IIUTOM — MYCKYJUCTBIM CTapiimM OpartoM, Ojarojaps KOTOpoMy Ha 3emie
ClyyaroTcs JAOJrMe, MO CTO MUJUIMOHOB JIET, MEpUOAbl OTHOCUTEIBHOIO Mupa M mokos. be3
MMOKPOBUTENLCTBA FOmuTepa CIIOXHOW KM3HU OBLIO OBl HEMPOCTO CTAaTh TaKOW, Kakas OHA €CTh,
MOCKOJIbKY OHA MOCTOSTHHO HAaXOMJIACh ObI O] YrPO30i BBIMUPAHUS B Pe3yJIbTaTe KaTacTpohUIecKoro
CTOJIKHOBEHHSI ¢ KAKUM-HHUOY/Tb METCOPHTOM.

Korga mb1 3amyckaeM B KOCMOC 30H/IbI, TO MPAKTHUECKH BCEI/Ia dKCIUTyaTUPYEM I'paBUTAIMOHHbBIC
moJist pyrux Tutanet. Hampumep, 30un «Kaccuawmy, moObBaBmmii Ha CaTypHe, IBaXKIbl 3apyduiIcs
TPaBUTAIMOHHON TTOMOIIBI0 BeHepsrl, onuH pa3z — 3emin (BO BpeMs 0OpaTHOTO MPOJIeTa) M OJHUH pa3 —
IOmurepa. Tpaektopun OT IUIAaHETHl K IUIAHETE, HAMOMHHAIONIME TyTh OWJUIMApIHOTO IIapa,
MHOTOKPAaTHO OTPa)KaoLIErocsi 0T OOPTUKOB, BCTPEUYAIOTCS CIUIONIb U psifoM. MHaue Hamm KporieyHbie
30H/bI HE CMOTJIM OBl HAOPATh JOCTATOYHO CKOPOCTU W SHEPTUH U J00PATHCA 10 LU — OAHUMH JIUIIb
PYKOTBOPHBIMHU PAKETHBIMH JIBUTATEIISIMHU 3]1eCh HE 0OOHTHUCH.

B toMm, uro Mexay miaHeT B Hamred CojHEYHOW cucTeMe OO0lTaercsl CTOJIBKO Mycopa, Terepb
BuHOBAT U 5. B Hosi6pe 2000 roma actepoun u3z ocHoBHoro mnosica 1994KA, xotopsiii oTkpeutu J[3Bun
JleBu u Kopommn Illymeiikep, HasBamm 13123—TalicoH B MO0 4ecTh. MHE 3TO HEOOBIYAHHO MPHSITHO,
OJTHAKO OCOOCHHBIX TPUYUH 3a3HABATHCA 3/IeCh HET: acCTePOHIbl YACTCHBKO HOCAT OOBIYHBIC
yejoBeueckrue uMMeHa, Hampumep, Jlxomau, appuer mnu Tomac. Ha cBeTe ecTh Jaxe acTepoU/IbI
Mepnun, xeitmc boua m Canta. VX HacuuThIBaeTCs yK€ COTHHM ThICAY — TOTO W IVISIIM, Y HAC
KOHUUTCS 3amac uMmeH. He 3Har0, HAcTaHET JIM TaKOW JIeHb, HO §I YTEIIaloCh, YTO MOW KOMOK
KOCMHMYECKOI0 Mycopa HE OJMHOK — B MEXKIUIAHETHOM IPOCTPAHCTBE IOJHBIM-IIOJIHO XJlama,
Ha3BaHHOTO B YECTb JIIOJIEH, PEaJIbHbIX U BHIMBIIILICHHBIX.

A ewie s pajl, 4TO B JaHHBIM MOMEHT MOM acTepOU/ HE JIETUT K 3eMJIe.

11. 9k3onnaHeTa 3emMnsAa

C mMecta Ha MeCTO Ha 3emJieé MOYKHO TEpPEMEIIAThCs MO-Pa3HOMY: KOMY HPABHUTCA IUIBITH, KOMY
6eraTh, KOMY XOIHUTh, KOMY TOJ3aTh, — HO JIFOOOM M3 3TUX CIIOCOOOB JaeT BO3MOXHOCTH MOJIF000BATHCS
BOJIM3M HEHMCUYEPIIAeMON COKPOBHIIHUIICH BCSIKUX 3€MHBIX JUKOBHUH. TO 3aMETHINb >KUIKY PO30BOTO
M3BECTHSAKA HA CTEHE KaHbOHA, TO YBUAMIIB, KaK 00Kbs KOPOBKA €CT TIIO Ha cTeOJe PO3bl WM Kpabuk
BBIKaITbIBaeTCA U3 Mecka. Hamo TonbKo MpruCMOTPETHCS.

Ecnu rmigpets B WIIIOMHHATOP B3JETAIOIIETO CaMOJIETa, BCE OTH JIeTald OBICTPO HCYE3AIOT.
Huxaknx BKycHeHbKHX TiIeH. Hukakux r00O0MBITHRIX KpaOUKOB. BBIXOAWIIE Ha KPEHCEPCKYIO BBICOTY
KUJIOMETPOB B JIECATh — M YK€ HE yY3HACIIb CETKY KPYITHBIX aBTOCTPa/I.

Korna nonnumaenbes eie Bblllle, B KOCMOC, J€Talld NPOAOJIKAIOT mponaaats. M3 mimomMunaTopa
Me:x1yHapoIHOM KOCMHUYECKON CTaHIMU, KOTOpask MPOXOJUT Ha BbicoTe 0K0JI0 400 KUIOMETPOB, AHEM
MOXKHO pasanuuTh Hapik, Jlonaon, Heio-Mopk 1 Jloc-AHDKeNec, HO TOIBKO IIOTOMY, YTO B IIKOJIE HA
ypoke reorpaduu BBIYYHJI, TJ€ OHM HaxoasTcs. Houblo KpymHBIE TOpOAa, KOHEYHO, SIPKO CBETSTCS.
JlHem, BOonpeku pacipocTpaHEHHOMY MHEHUI0, Bennkue nupamuasl B ['u3e, ckopee BCero, He yBHIUIIIb,
a Bennkyro KHTalCKyl0 CTeHY — U ToJ1laBHO. OTYacTH OHM HE3aMETHBI TTOTOMY, UTO T10 IIBETY CIIMBAIOTCS
C MOYBOM M KaMHEM OKpy»karomiero rnenzaxa. 1 xorst Benukas kutaiickasi cTeHa TSHETCS HA ThICAYU
KHJIOMETPOB, B IIMPUHY OHA BCErO0 METPOB CEMb, FOpa3io yxe (enepaabHbIX aBTOCTPa] B AMEpUKE,
KOTOpBIE €J1e-eJI€ pa3IMuuMbl ¢ 60pPTa TPAaHCKOHTUHEHTAIBHOIO aBUaIaiHepa.

C opOHUTBI HEBOOPYKEHHBIM TJIa30M ObUIM BUAHBI KIyObI JbIMa OT TOPSAMIMX HE(TSHBIX BBILIIEK
Kysgeiita B xoHIe iepBoii BoliHbl B Ilepcunckom 3anmuse B 1991 rony u oT ropsimux OamieH-0Ju3HEeI0B
Bcemuproro toprooro nentpa B Heio-Mopke 11 cenrsdps 2001 roma. Kpome Toro, orryaa BHIHBI
IPaHUIbl MKy KOPUUHEBBIMU 3aCYLUIMBBIMU 3€MJIIMU U 3€JIEHBIMH OpoluaeMbiMu. BoT, B 001em-To,
¥ BCe — JIOAM OOJIbIIIE HE COTBOPHIIM HUYETO TAKOTO, YTO MOKHO PA3JIMYUTh C BBICOTHI B HECKOJIBKO
TBICSIY KWJIOMETPOB. 3aTO SBIICHUS TPUPOJBI OTTyAa BHUIHBI TPEKpPAcCHO — Hampumep, Oypu B
MeKkCcHKaHCKOM 3alHBe, JIEI0XO0/1 Ha ceBepe ATIAHTHKH, U3BEPIKEHUS BYJIKAHOB T€ YTOIHO.

C Jlymel, no kotopoii mourm 400 000 kumomerpos, Hero-Mopk, Ilapmk u  ocTambHble
ropoja-0JecTKi He BUIHBI Ta)kKe KaK MeJbualiine NCKOpKU. Ho make oTTyma MOXKHO pas3riisiieTh, Kak
JBUKYTCS TIO TIaHEeTe KpyIHble atMocgepHbie ¢pponThl. C Mapca, Korja oH HaXoIUTCs OJIMkKe BCEro K
3emiie — Ha pacCTOSHUU pUMepHO 50 MUJIIMOHOB KHMJIOMETPOB, — B OOJIBIION JTIOOUTENbCKUI TENECKOMN
MOXKHO pAa3risfeTh KpyHHEHMIIUEe TOpHbIE LENH CO CHEXHBIMU BEpIIMHAMU U KOHTYPbl 3€MHBIX



KOHTHMHEHTOB. Ecim ke ynerers Ha HenTyH, 3a 4eTbipe C MOJIOBUHONW MWIIMApAA KUJIOMETPOB, — IO
KOCMUYECKHM MaciutabaMm 3To cocelHss ynuua, — camo COJHIIe CTaHEeT B ThICAYY pa3 Tyckiee U Oyaer
3aHMMaTh Ha HeOe IUIOWAAb B THICSYY pa3 MEHbIIE, YeM Ha 36MHOM HEOOCKJIOHE. A Kak ke cama
3emis? OHa npeBpaTUTCA B TOUEUKY HE sipue TYCKJIOM 3B€3/1bl U OYTH 3arepsiercs: B cBere ConHua.

B 1990 rony xocmuueckuii anmapat «Bosipkep-1» cnenan u3-3a opOutel HenTyHa 3HaMEHHUTYIO
¢dotorpaduio, Ha KOTOpOH 3emiisi BBITJISIUT, MO BBIPAKEHUIO aMepUKaHCKOro actpodusuka Kapma
Carana, kKak «OneaHo-roiay6as Touka». Y aTo on 3emie eme nonbetiil. bes noamucu Ha GoTo ee u He
HaWTH.

Uro Obuto ObI, ecinm OBl KakHe-HUOYIh BBICOKOYMHBIC WHOIUIAHETSHE W3 TUIyOuH BceneHHOM
n3ydann HeOeca CBOMMHU OpraHaMy 3pEHUs, COBEPILIEHHBIMH OT HPUPOABI, Ja €IIe M C TOMOUIBIO
HOBEUIINX ONTHYECKHX MPUOOPOB, MOPOKICHHBIX MX COBEPIIECHHON muBmim3anueii? Kakue BuauMble
KauecTBa IJIaHEThl 3eMJIsi OHU Obl OTMETHIIN?

[Ipexxne Bcero, KOHEUHO, ToTyOoi 1BeT. Boga mokpeiBaeT 6osee IByX TpeTeil MOBEpXHOCTH 3eMJH,
Y OIHO €€ TOJyIIapue MPaKTUUYECKH MOJHOCThIO 3aHMMaeT Tuxuil okeaH. JIroboe pa3ymMHOE CyIIECTBO,
pacrosiararoliee COOTBETCTBYIOUIMM OOOpYIOBAaHHEM U 3HAHUSAMH, MO3BOJSIOIIMMU pas3riseTh LIBET
HAaIIeH MIaHEeThl, HECOMHEHHO, CJIeJ1ao Obl BHIBOJ O HAJMYUHU BOJBI — TPEThEH MO PacpOCTPaHEHHOCTH
Monekyiasl Bo Bceenennoii. Ecnu Obl y ero o0opynoBaHusi ObUIO TOCTATOYHO BBICOKOE pa3pelleHHe,
MHOIUIAHETSIHUH YBUZEN OBl He MpocTo OnenHo-ronyOyro Touky. OH paccMoTpen Obl M3pe3aHHbBIE
KOHTYpbl O€peroB — sIBHOE CBHJETENBCTBO, YTO BOJA 3Ta KUJAKas. A elle yMHbIH HWHOIUIAHETSHUH
cooOpa3ui Obl, UTO ecii Ha TUIaHeTe eCTh JKUAKAs BOJa, TO TeMIIepaTypa U aTMOC(epHOoe JaBlieHHE Ha
HeH MOonajaroT BO BIOJHE ONPEIEICHHbIE PAMKH.

B BumumMom cBere MOXKHO ObUIO OBl Pa3NUYUTh W WIANKH JIBJOB HAa TIOJIOCAX, PACTYIIUE H
COKpAIL[AIOIIHeCs] U3-3a CE30HHBIX KOJIeOaHuil Temmneparypsl. A TakKe BBIYUCIUTH IEpUO] 0OpaleHus
Halllel IuIaHeThl — 24 yaca: 3a Takoe BpeMs B OKYJIApBI MoNajany Obl y3HaBaeMble y4acTKH cymu. Emie
VHOIIJIAaHETSIHE Pas3TisiAenu Obl KpynHble aTMoc(epHbie (POHTHI M WX MEpPEeMEIIeHUs; TIIATeIbHO
W3YYMB 3TH JIaHHBIE, COOpaThs MO pa3yMmy HaBEpHSIKA HAYYMIIUCH Obl OTIMYATh YEPThI aTMOCHEPHBIX
00JIaKOB OT YepT MOBEPXHOCTH CaMOi 3emiIu.

A Temneps mopa IpOBEPUTH BCE 3TO Ha MpaKTHKE. bimxaiimmas sKk3011aneTa — Okaiinas raneTa,
BpallAlOLIAscs BOKPYr Apyroi 3Be3abl, a He CoiHLA, — HAXOAMTCA B COCEAHEW 3BE3HOM cucTeme
Anbda LleHTaBpa, MpUMEpHO B YETHIPEX CBETOBBIX T'0JaX OT HAC, KOTOPYI BHIHO B OCHOBHOM W3
IOKHOTO Tmonymiapus. PaccrositHue oT Hac A0 OOJBIIMHCTBA 3aperdCTPUPOBAHHBIX JK30IUIAHET
COCTaBJISIET OT JIECATKOB IO COTEH CBETOBBIX JIET. SIpKOCTh 3eMiIM MpHUONIHM3UTEIHLHO B MUJUIAAPI pa3
MeHble sipkoctu CojHIA, a MOCKOJBKY Halla IUIaHeTa HaxoauTcs odeHb Osm3ko kK CojHily, TO
HAOIOIaTh €€ HEMOCPEICTBEHHO B TEJECKOI, YJIAaBJIWBAIOIIMKA BHUIWMBINA CBET, TPAKTUYECCKH
HEBO3MOXKHO. DTO BCE pPaBHO UYTO THITAThCS PA3IIISIETh CBETISYKA HA TOJUITMBYACKOW CHhEMOUYHOM
TUIONIA/IKE, TJI€ CBETST MOIIHBIE MPOXKEKTOPHI. Tak 4To, €Ciii MHOIUIAHETSHE HAC W HAMIyT, TO CKOpee
BCEr0 B pe3y/lbTaTe IOMCKOB B JpPyTrUX JAMana3oHax, a HE B BUAMMOM CBETE€, HalpuMmep, B
MH(pPaKpacHOM, TJie Halla SAPKOCTh MO cpaBHEHHIO ¢ COJHIEM HECKOJIBKO BbIlIE. Brpouem, MoxeT
OBITh, UX MH)KEHEPHI PUIYMAITH KaKyI0-TO MIPUHIUITHAIBEHO APYTYIO CTPATETHIO.

bnwxkaiiinas sk3omnaHeTa — Onurkaiinas IUIaHeTa, BPAIIAIOLIAsACS BOKPYT JAPYroi 3Be3zbl, a He
ConHua, — HAXOUTCS MPUMEPHO B YETHIPEX CBETOBBIX I'0/AaX OT HAC, B COCEIHEH 3BE3HON cUCTEMe
Anbpa LlenraBpa, KOTOPYIO BUHO B OCHOBHOM M3 FO’KHOTO HOJTYIIAPHSL.

MosxeTr ObITh, OHHM TOCTYMAIOT TaK, KaKk OOBIYHO JENAl0T HAaIll COOCTBEHHBIE OXOTHUKU 3a
TUTAHETaMHU: CMOTPST HA 3BE3Ibl W KIYT, HE OyJeT M MX CBET CJIeTKa Jeprarbcs 4epe3 paBHBIC
MPOMEXYTKA BpeMeHH. Ecim CBeT 3Be3Ibl NMEPUOIMYECKH AEPraercs, TO BbIIAET CYIIECTBOBAHHE
IUTaHETHI Ha OpOuTe, JaXKe eCIIM caMma IUIaHeTa OYeHb TYCKJIas U €€ He BUIHO.

Bonpeku pacnpocTpaHeHHOMY MHEHHIO, CTPOI'O TOBOPS, IJIAaHETa HE BpallaeTcs Mo opoOUTe BOKPYT
cBoeil 3Be3npl. Ha camoMm fiene miaHeTa W ee 3B€3/1a BpallaloTcs M0 opoUTaM BOKPYT OOIIEro LEHTpa
Macc. YeM MmaccuBHee IUIaHETa, TEM 3aMETHEE PEaKIMsl 3BE3[bl — U TeM JIerde 3aperucTpupoBaTh
MOJIEPTMBaHuUs, KOIJa aHajau3upyemb ee cBeT. K HecyacTbio i HMHOIUIAHETSH-OXOTHHUKOB 3a
IIaHeTaMu, 3emJisi O4YeHb MalieHbKas, Tak uro CoJIHLE IIEBENUTCS €[Ba-€Ba, YTO €Ille CHUJIbHEe
3aTpyqHSET 3a/1a4y WHOIUIAHETHBIX WH)KEHEPOB.

* * *



Teneckon «Kemepy», kotopsiit 3anyctuno HACA, cnenmanbHO CKOHCTPYHMPOBAH M HACTPOEH Tak,
YTOOBl MCKaTh 3€MJICNIOIOOHBIE IJIAHEThl BOKPYT COJHIENOAOOHBIX 3BE3[, U MPUMEHSET MPU ITOM
JIpYroil METoJl IOUCKA, YTO MO3BOJISIET CYHIECTBEHHO PACIIMPUTh KaTajor 3K3o1uianer. «Kemiepy uier
3Be3/1bl, Ubs 00IIasl IPKOCTb HEMHOI'0 MaJaeT Yepe3 paBHbIC IPOMEXYTKH BpeMeHHU. B Takux ciyuasx
«Kemnep» Onarojapst TOUHOMY MNpHLENY YJIABIMBAET, KaK 3Be3/la CTAHOBUTCS 4YyTb-4yTb TYCKIIEE,
MIOCKOJIBKY IIPSMO Iepel Hel MPOXOAUT OJHA U3 €€ IUIaHEeT. DTOT METOJ TOXKE HE IO03BOJSET BUACTH
IUIAHETY KaK TakoByl0. Jlake KaKMX-TO OCOOEHHOCTEH MOBEPXHOCTH 3BE3bl TaK HE Pa3IHYHILb.
«Kemep» mpocTo PpEerucTpupyeT H3MEHEHHE CBETUMOCTH 3BE3/bl, OJHAKO 3TO IO3BOJWIO HaM
N00aBUTh B KaTaJIOT THICSYM DK3OIUIAHET, B TOM YHCIIE COTHH 3BE3JHBIX CHCTEM C HECKOJIbKUMHU
mwianeraMu. Kpome toro, nannsie «Kennepa» nmomMoraroT paccuuTaTh pa3Mep 3K30IUIAHETHI, IEPUO] €€
oOpalIeHus 1 pacCTOSIHUE OT 3Be3/1bl. Takke MOXKHO c/iesiaTh 000CHOBAHHYIO OIIEHKY MacCChl TUIAHETHI.

Ecnu Bam unTEpecHo, To koraa 3emiis mpoxoaut nepen ColHieM — a Bellb B 0001 MOMEHT MOKHO
HaWTH KaKylo-TO TOYKY ['allakTHKH, OTKyZIa OTKPBIBAETCS MMEHHO TAaKOW BUJ, — MbI OJIOKUPYEM OJIHY
JECSATUTBICSIYHYIO JOJI0 MOBEpXHOCTH COJHIA U TeM CaMbIM HEHAJO0Jr0 3aCTaBJIIEM €ro TyCKHETh Ha
OJIHY JIECATUTBICAYHYIO OOBIYHOM SPKOCTU. YK KakK €cTh. Tak uTO MHOIUIAHETsHE OOHapykaT 3eMilo,
HO HUYETO HE CMOTYT y3HATh O IPOUCXOASIIEM HA €€ IIOBEPXHOCTH.

Tyr Ha mnomoulb NPUXOAAT paaAMO- M MHUKPOBOJHOBOE H3Ty4deHHs. MoxkeT ObITh, y HaIIUX
JFOOONBITHBIX UHOIUIAHETSH €CTh YTO-HUOYIb BPO/I€ MATHCOTMETPOBOTO PAAUOTEIECKONA U3 KUTAHCKON
npoBuHuMU ['yiiwxkoy. Ecnu oHUM emie M CyMEIOT HAacTpPOUTHCS Ha HYXKHYIO 4acTOTy, TO HaBEpHsIKa
3aMeTAT 3eMJII0, TO €CTh 3aMETST Hally BBICOKOPA3BUTYIO LMBMIM3ALUI0 KAK OJUH M3 sipyaiIimx
HCTOYHUKOB Ha HeOe. BcrmoMHMTE, CKOJIBKO Y HAC BCSKUX YCTPOMCTB, KOTOPBIE TEHEPUPYIOT PaIuo- U
MHUKPOBOJIHOBOE M3JIy4€HHUE: HE TOJBKO OOBIUHBIC paJMONEPeqaTuYNKH, HO U TeJIeBUIEHHE, MOOUIIbHbIC
TeneOHbI, MUKPOBOJIHOBBIE MEYKH, MYJIbTHI, OTKPHIBAIOIINE ABEPU Tapakei U MaIIMH, KOMMEpPYECKHe
pazapsl, BOCHHBIE Pajapbl, CIIyTHUKH CBSI3U. MBI ApKO CHsAE€M B JUIMHHOBOJHOBOM JMaIla30HE, U 3TO
sCHEe SICHOTO TOBOPMUT, YTO Ha Hallledl IUIaHeTe MPOMCXOJUT YTO-TO HEOOBIYHOE, IOCKOJIBKY B
€CTECTBEHHOM COCTOSIHUU MaJICHbKHE KAMEHUCTBIE IUIAHETKH IIOYTH HE U3ITy4aloT PaJUuOBOJIH.

Tak 4TO ecnu MOOONBITHBIE HHOIUIAHETSHE HANPABSAT B HAIIy CTOPOHY CBOMl paJiMOTENECKOIl, OHH,
BEPOSTHO, CAENAIOT BBIBOJI, UTO Ha ITOU IJIAHETE pa3BUTA TEXHOJIOTUsA. OJITHAKO €CTh O/HA CIIOKHOCTD:
BO3MOKHBI U JIpyrHe TOJKOBaHUS. He HCKITI0OUeHO, YTO MHOIUIAHETSHE HE CMOTYT OTJIMYUTh CUTHAJBI C
3eMild OT CUTHAJIOB KpyNHbIX I1aHeT COJIHEYHON CUCTEMBI, IOCKOJIbKY BCE OHM MOIIHO U3JIy4aroT B
panuoauanasone, ocodenno Onurep. A MoxxeT, HaOIIOAATENN MPOCTO PELIAT, YTO MBI KaKasi-TO HOBas
Pa3HOBUIHOCTb CTPAaHHBIX PAJMOM3IYYAOIIUX IulaHeT. Mnu mpumyT paguonsiydeHue 3eMiu 3a
COJIHEYHOE M clenaroT BbIBOA, uTOo ConHIE — Kakas-TO HOBas pPAa3HOBHJIHOCTb CTPaHHBIX
paavon3IyvarouX 3BE3I.

B Takom ke Tynuke OKa3alHCh HAIM, 3eMHbIe acTpopu3nuku u3 KeMOpHIKCKOro yHUBEpCUTETA B
Anrmuu. OHu u3y4anu Hebeca MpH MOMOINM PAAMOTENECKONa — MCKAIU JH000i CHIIBHBIA HMCTOYHHUK
pamuMoBONH — U DHTOHW XBIOWII C KOJJIETaMH OOHApYXKWJIM OYEHb CTPAaHHOE SIBICHUE — OOBEKT,
MyJIbCUPOBABIIMN C MCKIIOYHTEIBHO CTAOMJIBHBIM MEPUOIOM 4yTh Oonblie cexyHabl. Ero 3ameruia
Jlxocenun benn, kotopas Tora Oblia acupaHTKON XbIOUIIIA.

Bcekope komnerm benn ycTaHOBMIM, YTO MMIYJIBCHI JOXOIAT OTKyAa-TO M3jajeka. Bo3Hukio
HENpPEeoAOIMMOE HMCKYIIEHHE PEIIUTh, YTO CHUTHAJl MMEET TEXHOJOIMYECKOE IPOUCXOXKAECHUE, UTO
KaKasi-TO MHasl KyJIbTypa UCIyCKAaeT €ro U TeM CaMbIM BBIJIAET CBOKO JEATENbHOCTh. Kak BCIOMUHAET
benn, «y Hac He OBUIO J0OKA3aTENLCTB, YTO OSTH PAJAMOMMITYJIbCHl HCKIIOUUTEIBHO HPUPOIAHOTO
MIPOMCXOX/IEHUS... 51 MPOCTO XOTeJa 3ALIUTUTh JUCCEPTALMIO MO KakoW-HUOyIb HOBOW TEXHHUKE, a
MaJICHbKHE 3€JICHbIC YEJIOBEUKH, BOT IIYNEHbKHE, BHIOpAIM MMEHHO MOIO QHTEHHY M MOKO 4YacTOTY,
4T00BI cooOmuTh Ham o cebe» (Jocelyn Bell, Annals of the New York Academy of Sciences 302
(1977):685). Opnako He NPOULIO W HECKOJbKHUX JHEH, Kak bemn oOHapyxuna u Apyrue
[IOBTOPSIFOLIMECS] CUTHAJBI, UCXOAAIINE U3 IPYTUX TOUEK Halle ranaktuku Mueusstii [TyTe. bemnn u ee
KOJUIETH TMOHSUIM, YTO OTKPBUIM HOBBINA KJIACC KOCMUYECKMX OOBEKTOB — 3BE3/IbI, COCTOSAIINE U3 OJHUX
HEHTPOHOB, KOTOPBIE C KaXIbIM 000POTOM MCITYCKAIOT B HAllly CTOPOHY UMITYJIbC PaguoBoiH. [loaTomy
Xesuw1 1 bemt u Ha3BalIM UX MMyJIbCapamHu.

Ho oxa3sbiBaercs, paanonepexsaT — HE €IMHCTBEHHBIN CIIOCO0 KOCMUYECKOT0 IIMHOHaxa. EcTh emme
KOCMOXUMHUS.

XUMHUYECKUM aHanu3 arMocdep IUTaHeT — OypHO pa3BUBAIOIIAACS OTpacib COBPEMEHHOU
actpodusuku. Jlerko moranaThes, 4T0 KOCMOXHUMHUS OMIMPAETCS HA CIIEKTPOCKOIHIO, aHAJIN3 CBETa MPH



MIOMOIIIM CHEeKTpoMeTpa. braromaps MHCTpyMEeHTaM M METOJaM CHEKTPOCKOMHCTOB, KOCMOXHUMHKH
MOTYT C/I€NIaTh BBIBOJI O CYIIECTBOBAHHMHM >KU3HM HA HK30IUIAHETE HE3aBHUCHMO OT TOTO, pa3yMHa JIM 3Ta
KHU3Hb U PACIojiaraeT JIM OHa TEXHOJIOTUAMU. DTa HayKa TaK JeHCTBEHHA, MOCKOJIbKY JIFOOOM 3JIEMEHT,
mobasi MoseKkyna, rae Obl OHa HU Haxoawiach BO BceneHHOH, Mo-CBOEMy MOTJIOLIAET, UCIYCKAET,
OoTpa)kaeT U pacceuBaeT cBeT. Kak MbI yke 3HaeM, CTOUT MPOIYCTUTh 3TOT CBET Yepe3 CIEKTPOMETp, U
oOHapykaTcs XapaKTepHbIE YEepPThl, KOTOPbIE MO MpaBy MOXKHO Ha3BaTh XUMUYECKUMHU OTIEYATKAMU
nanpleB. CaMple HarJIsHbIE OTIIEYATKH OCTABISIOT XMMUYECKHE BEIECTBA, KOTOPHIE CHIIBHEE BCETO
BO30Y)XKIAlIOTCS OT JABJICHHUS M TeMmIepaTypbl cpenbl. B armocdepax mimaHeT OYeHb MHOTO TaKHX
BEIIECTB. A eciu Ha TutaHete Ooraras ¢iopa u ¢ayHa, ee aTMocdepa HachIIIEHa OMOMapKepaMu —
CHEKTPAILHBIMU CBHIETEIHCTBAMU JKU3HU. CKPBITh 3TH CBHIETEIBCTBA OUYEHb TPYJHO, KAKOBO OBl HU
ObUIO MX TPOUCXOXKICHHWE — OHOreHHOe (BBI3BAaHHOE OTACIBHBIMH BHIAMU WM BCEMH JKMBBIMH
CYILIECTBAMH), aHTPOIIOTEHHOE (BBI3BAHHOE IIMPOKO PACHpPOCTpaHEHHBIM BHIOM HOMO sapiens) wiu
TEXHOT'€HHOE (BBI3BAHHOE MCKIIIOUUTEIBHO TEXHOJIOTHEH).

JIroO0MBITHBIE MHOTUTAHETSIHE JOJKHBI CO3JaTh CIIEKTPOMETP, YTOObI MPOYUTATh HAIIM OTIEYATKH
MaJbIIEB, €CIIU, KOHEYHO, Y HUX OT MPHUPOJIbI HET CIEKTPOCKOMMUYECKUX ceHcopoB. Ho riaBHoe — 3emiist
nomkHa npoitu nepen ConHIEM (MM KaKUM-TO APYTUM HCTOYHUKOM), YTOOBI €ro CBET MPOHHU3AI
Hairy atMocdepy U JOmLIeN 10 WHOIUIaHEeTsH. Torga XMMHUYecKHe COeIMHEHHUS B 36MHOM aTMocdepe
MIPOB3aUMOICHCTBYIOT C THM CBETOM M OCTaBAT B €r0 CIIEKTPE OpocarouIrecs B Ii1a3a YepThl.

HexoTtopsie MOJIeKybI — aMMHAaK, BOJIA, YIIICKUCIBIN Ta3 — OYEHb PACIpOCTpaHeHbl BO BeeneHHoit n
HE CBSI3aHbI C HATMYHEM XH3HU. OTHAKO €CTh M MOJIEKYJIbI, KOTOPBIX CTAHOBHUTCSI OYeHb MHOTO UMEHHO
B IIPUCYTCTBHUH XUBBIX Oprann3MoB. Ha 3emie cymiecTByet sspkuii OnomMapkep — MOJIeKyJia MeTaHa, J1BE
TPETH KOTOPOIO MHPOM3BOJATCS Kak MOOOYHBIH APQPEKT KAKOM-TO NeATeTbHOCTH YeIOBEKa: METaH
BbIpa0aThIBaeTCsl Mpu HedrenepepadOTKe, BhIPAIIMBAHWU pUCA, THUEHUHM CTOYHBIX BOJ, & TAaKXe B
OTPBDKKE M KHIIEYHBIX Ta3ax JoMamiHero ckora. OcTaBuIyroCcs: TPeTh AAOT MPUPOAHBIE UCTOYHHUKH, B
TOM YHUCJIe THUIOMIAsE OO0JOTHAsI paCTUTEIBHOCTh M Tra3bl, BbpabaTbiBaeMble TepMuTamMu. OJHAKO B TEX
MecTax, IJie MaJo CBOOOJHOTO KMCIOPOa, s 00pa3oBaHusl METaHa He Bceraa Tpedyercs ku3Hb. Kak
pa3 ceiiyac acTpOOHMOJIOTHHM BEIYT JKapKHi CHOpP O TOM, KaKOBO HPOHMCXOXICHHE CIEIOB METaHa Ha
Mapce 1 OOMIBHBIX 3alacoB 3TOTrO BellecTBa Ha crmyTHHKe CarypHa Turtane, rae, Halo MmojaraTh, HET
HU KOPOB, HA TEPMHTOB.

Ecnu mHOMIaHeTsHE MOCMOTPAT HA HAllle HOYHOE IMOJTylIapue, 0OpameHHOe B MPOTHBOIOIOKHYIO
CTOPOHY OT 3BE37Ibl, BOKPYI KOTOPOH MBI BpallaeMcsi, TO OHU, BEPOSTHO, OOHAPYXKAT, YTO Ha HAIIEH
IUTAaHETe MHOTO HATPHS, TMOCKOJBKY MBI IIHPOKO HCTOJIB3yeM HATPHUEBBIE JIAMITBI [UISl YJIUYHOTO
OCBEIIIEHUS, KOTOPOE BKIIOYAECTCS HA 3aKare B ropomax u mnpuropoaax. OIHAKO caMbIM SPKAM
MOKa3aTeJieM HAJIMYMS KU3HU, CKOPEE BCETO, CIY)KUT BCE-TaKM CBOOOIHBINA KHUCIOPO, COCTABIISIOIHIA
MATYIO YacTh HAIIEH aTMOC(EpHI.

Kak pa3 ceifuac acTpoOHOI0THN BeyT KAPKUH CIIOP O TOM, KAKOBO MPOMCXOXK/ICHHUE CIIEJOB METaHa
Ha Mapce 1 OOMJIBHBIX 3aracoB 3TOro BemiecTBa Ha crmyTHUke CatypHa Tutane, rae, HaJ0 MOJArath,
HET HU KOPOB, HU TEPMUTOB.

Kucnopon — Tperuii mo pacrnpoCTpaHEHHOCTH IOCJIE BOJIOPOJA W Telusl JJIEMEHT B KOCMOCE —
XMMUYECKH aKTUBEH U JIETKO CO3/aeT CBS3M C aTOMaMH BOJIOpPOJA, YIiepoJa, a30oTa, KPeMHHUs, CEpbl,
xene3a W Tak janee. M gaxke ¢ camum cob6oit. Takum o0pa3oM, 4TOOBI KHCIIOPOJ CYLIECTBOBAN B
CTaOUIILHOM COCTOSIHHH, JOJKHO OBITH YTO-TO, YTO BBICBOOOXKIIAET €T0 C TOM )K€ CKOPOCTBIO, C KaKOU
OH pacxofyeTcsi. 311ech, Ha 3eMJie, €r0 BBICBOOOXKIAIOT KHMBBIE OpraHu3Mbl. DOTOCHHTE3, KOTOPHIM
3aHUMAIOTCS PACTEHUS U MHOTHE OaKTepHH, CO3/IaeT CBOOOIHBIN KUCIOPOI B OKeaHax W B aTMocdepe.
CBOOOIHBIN KHCIOPOJ, B CBOIO OdYepelb, 00ECIEeYMBAET CYIIECTBOBAHWE >KU3HH C KHCIOPOIHBIM
00MEHOM BEIIECTB — @ 3TO U MBI C BaMH, M TIPAKTHYECKH BCE CYIIECTBA U3 IAPCTBA KUBOTHBIX.

Mpl, 3eMJIsIHE, YK€ 3HaeM, KaKylo BaXKHYIO POJIb UTPAlOT 0COOEHHOCTH XMMHUYECKOT0 COCTaBa HalleH
I1aHeTsl U ee atMochepbl. OHAKO MHOIJIAHETSIHE, KOTOPbIE 3aMETIT HAac W3Janeka, JOJDKHbBI OyayT
elle MCTOJIKOBaTh CBOM HAaXOJAKH W MPOBEPUTHh Trunore3bl. JIeWCTBUTENBHO JHM MEPUOUYECKOE
MOSIBJICHWE HATpUsi HOCUT TEXHOTeHHbIM xapakrtep? CBOOOAHBIN KHCIOpPOJ ONPEAEICHHO HMEET
OouoreHHyro mnpupony. A meraH? OH TOXE€ XMMHUYECKHM HECTaOWIEH U, KOHEYHO, OT4acTu
BBIpPa0aTHIBACTCS M3-32 AHTPOIIOTEHHBIX (DAKTOPOB, OJTHAKO, KaK MBI YK€ BUJICTH, MHOTIA TTOSBIISICTCS H
B OTCYTCTBHE KUBBIX OPTaHU3MOB.

Ecnu nHOMIMaHeTsIHE pemniart, 4To XUMUYecKue 0COOEHHOCTH 3eMITH OJTHO3HAYHO CBHUJIETEIBCTBYIOT O
HAJIMYUHU Ha HEH JKU3HH, TO, BEPOATHO, 3a/1ayTCsl BOIIPOCOM, pa3yMHa JIM 3Ta KU3Hb. [Ipeamonoxum,



MHOIUIAHETSIHE KakK-TO OOIIAIOTCS APYr € APYTOM M, BEPOATHO, CUMTAIOT, YTO M APYTHe pa3yMHbIE
CylIecTBa TOKe Kak-To oOuiaroTcs. BeposTHO, MIMEHHO TOr1a OHM pelliaT NOJICIyIIaTh, YTO TBOPUTCS Ha
3emiie, MU NOMOIIM PATUOTEIECKONIOB U MPOBEPUTh, KAKYI0 YaCTh 3JEKTPOMArHUTHOTO CIEKTpa
ocBomnu ee oburtatenu. C Kakod ObI CTOPOHBI MHOIUIAHETSHE HH MOJAOILIM — C XMMHUYECKOM MM C
PaauOBOJIHOBOM — OHM, CKOpEE BCEro, MPUIYT K OJJHOMY M TOMY K€ BBIBOJY: IIJIaHETA, I'/I€ TaK pa3BUTa
TEXHOJIOTHsI, TOJKHA ObITh HaceJIeHa pa3yMHBIMU CYLIECTBAMH, KOTOPbIE, BEPOSITHO, pa3BIICUCHUS paan
U3y4yaroT, Kak ycTpoeHa BceneHHas M Kak NPUMEHSATH €€ 3aKOHBI PaJH JIMYHOW BBITOJBI M Ha OJaro
o01ecTBa.

Ecnu eme BHMMaTenbHEe NPUCMOTPETHCS K XHUMHUYECKUM OCOOEHHOCTSIM aTMOc(epsl 3eMiH, TaM
oOHapyXaTcs W JIpyrue OMOMapKepbl 4YelloBeKa — CepHas, yrojbHas M a30THas KUCIOTHI U JpYyTHe
KOMIIOHEHTBl CMOTa OT CrOpPaHUS HCKOMaeMoro ToruimBa. Ecium mo Bone ciydas JHOOONBITHBIE
MHOIIJIAaHETSIHE ¢ COL[MAJIbHOM, KYIbTYPHON M TEXHOJOTUYECKOW TOUKH 3pEHHUsl O0JIee pa3BUTHI, YEM MBI,
OHU HaBEPHSKA UCTOJKYIOT 3TH OMOMapKepbl Kak yOeIuTelIbHOE 10Ka3aTeIbCTBO OTCYTCTBUS Pa3yMHON
JKU3HU Ha 3emuie.

* * *

IlepByro sk301utanery oTkpbuld B 1995 romy, a celiwac, korga s NUINY 3TH CTPOKH, UX YHCIIO
MEePEeBAIINIIO 32 TPU THICSUH, IPHUEM OOJIBITUHCTBO OBUIO OTKPBITO B HEOONBIIOM 3aKoyiike MiiegHOTrO
nytu B okpectHocTAX CosiHeyHOH cucreMbl. Tak 4uro Bo BceeneHnoil ux eme nmoaHeiM-nonHo. OnHa
TOJBbKO Hama ['ajakTuka cocTouT Oosee 4eM M3 CTa MWJUIMApIOB 3Be37, a H3BecTHas BceneHHas
BMEIIIAET OKOJIO CTa MUJIIIMAP/IOB FaJIaKTUK.

OnHa Tompko Hama ['amakThka COCTOMT Ooiee 4eM U3 CcTa MWUIMAPAOB 3BE3M, a HM3BECTHAs
BceneHnas BMeNaeT OKOJIO CTa MUJIMAPAOB FaIaKTUK.

Hamm noucku xu3Hu Bo BcesleHHOHN MOATANKMBAIOT HAC K MOMCKAM JK30IIIAHET, U HEKOTOpBIE U3
HUX HAllOMMHAIOT 3eMJII0 — pa3yMmeeTcs, He BO BceX HOJpoOHOCcTsAX, a B oOmeM. [lo mocnennum
JAHHBIM, HA OCHOBAaHUM HKCTPAIOJISLUU HBIHEIIHUX KaTaJlOroB, TOIBKO B rajakruke Mieunsiii [1yTs
HACUUTHIBACTCS OKOJIO COPOKAa MMJUIMAPIOB 3eMJIENOoA00HbIX 1aHeT. Koraa-HuOynp HalM MOTOMKH,
HaBEpHOE, pellaT UX MOCETUTh — €CJIM He 110 He0OXOIUMOCTH, TO U3 JIFOOOIBITCTBA.

12. C TOYKM 3peHnss KocMmoca

N3 Bcex Hayk, B3palIeHHBIX pPOJOM YEJIOBEUECKHM, WMEHHO AaCTPOHOMHS CUHMTAETCS CaMoOu
BO3BBIILICHHOM, CaMOWl MHTEPECHOM M caMOM MOJIE3HOW — W, HECOMHEHHO, TaKoBa OHAa W ecTb. Beab
Omaromaps MO3HAHHSM, KOTOpBIC Jajla 3Ta HayKa, OTKPHITA HE TOJHKO BEIMYMHA 3€MJIH... HO HJICH,
KOTOphIE OHA BBIPAKAET, PACIIUPWIM HAIl KPYro3op, M HAIIM YMBl BOCHApWUIM HaJ KOCHBIMH,
Y3KOJO00BIMH TIPEIPACCYIKAMH.

Joceitme Deperocon, 1757 2. (James Ferguson, «Astronomy Explained Upon Sir Isaac
Newton’s Principles, And Made Easy To Those Who Have Not Studied Mathematicsy. London, 1757)

3a105ro 10 TOro, Kak KTO-TO TIOHSJI, 4TO y BeenenHnoi ObI10 Havano, 10 TOT0, Kak Mbl Y3HAJH, YTO
OnmvKaifias KpymHasi raJlakTHKa HaXOJUTCS B ABYX MUJUIMOHAX CBETOBBIX JIET OT 3€MJIH, 0 TOTO, KaK
MBI y3HaJIM, KaK YCTPOCHBI 3B€3/1bl, U OOHAPYKUJTH, YTO HA CBETE €CTh ATOMbI, BOCTOP>KEHHOE BBEJICHHE
B JIIOOMMYIO HayKy, BbIlIealee u3-moj nepa Jxeiimca depriocoHa, 3By4ano COBEPIICHHO MUCKPEHHE.
Tak ke 3By4UT OHO U B HAIlld JTHU — €CJIM HE CUUTATh I[BETUCTOrO ciora, ceoiicTBeHHOro X VIII Beky,
9TH CJIOBA MOTJIM OBITh HamucaHbl Buepa. Ho kTo npuaepxuBaeTcs moo0HbIX B3risaoB? KTo cMoTput
Ha BCE C TOYKM 3peHust kocMoca? He murpant, padoraroniuii Ha ¢epme. He paGoTHUIIA ¢ TEKCTUIHHOM
¢abpuxu. 1, koHeuHO, He OE3I0OMHBIN, POIOLIUIiCS B MyCOPHOM Oake B MOMCKax o0benkoB. HyxHo
pacmosarathk J0CyroM, CBOOOIHBIM OT 3a00T O BEDKMBAHUH, a 3TO pOCKOIIb. Hy)XKHO ®HUTh B CTpaHe, TIe
MPABUTEIHCTBO IICHUT MOMCKKM MeCTa 4deioBeuecTBa BO Bcenennoi. HyxHo xuTh B oOmiecTBe, Tie
MHTEIJICKTya IbHbIe MICKaHMs CIIOCOOHBI TIEPEHECTH TeOsI Ha TIepeaHMA Kpail HAydYHBIX OTKPBITUN U TJIE
HOBOCTH 00 3THUX OTKPBITUSAX JIETKO PACTIPOCTPAHSIFOTCS.

[To aTuM KpuTepHsiM jiena y OOJIBIIMHCTBA TPaKIaH MPOMBIIUICHHO Pa3BUTHIX CTPaH UAYT COBCEM
HEIIJIOXO.



OnHako 3a moJJ00HOE KOCMUYECKOe MUPOBO33PEHUE HA/I0 TIATUTh, XOTS 3TO U He oueBUHO. Korma
sl IPOE3KAI0 THICSIYU KUJIOMETPOB, YTOOBI MPOBECTU HECKOJBKO CEKYHJ B CTPEMHUTENIBHO JBUKYIIEHCS
TeHu JIyHbI BO BpeMsi MOJHOTO COJIHEYHOTO 3aTMEHHs, TO HMHOI/Ia YTPAayuBaIO INPEICTABICHUE O
[IPOUCXOASAIIEM Ha 3eMIIe.

Korma s Hamonro 3amyMbplBarOCh O pacliupsitoiieiicss BceneHHOW, O TOM, Kak €€ TrajJaKTHKU
pasieTtaroTcs Apyr OT ApPyra, BCTPOCHHBIE B IIOCTOSIHHO PACTIATMBAOILYIOCS YETBIPEXMEPHYKO TKaHb
MIPOCTPAHCTBA-BPEMEHHU, TO MHOT/Ia 3a0bIBAI0 O OECUMCIEHHOM MHOXKECTBE JIFO/EH, KOTOPBIE XOIAT IO
3emiie Oe3 MUIIM U KPOBa, U O TOM, KaK HEIPOTIOPLHOHAIEHO MHOTO CPE/Id HUX JIETEH.

Korna s morpyxaroch B M3y4€HHUE JAHHBIX, HNOATBEP)KIAIOIIMX CYIIECTBOBaHHME BO BcesneHHON
3araJIoyHOr0 TEMHOTO BEIIECTBA U TEMHOI SHEPTHH, TO MMOIYAc 3a0BbIBAI0, YTO KK JEHb U KaXKIYIO
MUHYTY, Ha MPOTSHKEHUH BCeX 24 4acoB, 32 KOTOPbIE 3eMJIsi COBEPINACT MOJIHBII 000POT BOKPYT CBOCH
ocH, JIOAM YOMBAIOT M MOTHMOAIOT BO MM UYKOTO NIpeAcTaBieHusi o bore, a HEKOTOphIE JIOIU, HE
yOuBaromue Bo ums ['ocriosia, yOuBarOT BO UMsI HY KT U TIPUXOTEH MOTUTUIECKUX JIOTM.

Korga s mpocnexuBaro opOMTHI acTEpOMJIOB, KOMET W IIJIAHET W BOCXHUIIAIOCh MX MHUPYITaMH B
KOCMHYECKOM Oaiiete, xopeorpad KOTOpOro — rpaBUTaIs, TO MHOT/IA 3a0bIBat0, YTO ACHCTBUS MHOTHUX
moaeil rpy00 HapylIalT AETMKAaTHOE pPaBHOBECHE 3€MHON aTMocdepbl, OKEaHOB W CYyIIH, U C
MOCJEACTBUSIMHM 3TUX JEHCTBHIA CTOJKHYTCS HAlIM JI€TH M BHYKH, KOTOpPbIE 3aIUIaTAT 32 HUX CBOMM
3I0POBbEM H OJIATOTIOTYUHEM.

U eme s nHOTAA 3a0BIBAIO, YTO JIIOJIU, HAJICJICHHBIE BIACTHIO, PEAKO OPOCAIOT BCE CHIIBI HA TIOMOIIb
TeM, KTO HE MOXKET IIOMOYb cede caMm.

Wuorna st 3a0piBato 000 BCEM 3TOM, MOCKOJIbKY, Kak Obl HU OBbUT BEUK 3TOT MHpP — M B HAIUX
cepAllax, U B HAIIMX MBICIAX, U HAa HALIMX OTPOMHBIX HU(POBBIX KapTax — BceseHHas emie Ooblue.
HekoTopsix 3T0 yraHeTaet, a MHE 1aeT BHYTPEHHIOIO CBOOOY.

[IpencraBeTe cebe B3pOCIOro, KOTOPHIM yTemaeT pebeHKa BO BCEX €ro MEJKHUX HEeB3rojax —
MPOJMTOE MOJIOKO, CIIOMaHHAas WIPYIIKa, pa3duTas KojeHkKa. MbI, B3pOCIible, 3HaeM, YTO JI€TH HE
MPECTaBISIIOT cebe, 4TO Takoe HacTosmas Oena, MOCKOJIbKY HMX JETCKO€ MHPOBO33PEHHE CHIIBHO
OrPaHUYEHO HEOIBITHOCTBIO. JIe€TH ellle He MOHMMAIOT, YTO OHU HE LEeHTp BeeneHHoi.

A MBI, B3pOCIbIe, — XBAaTUT JH y HAc AyXy MPHU3HATBCS CaMUM ce0e, 4TO W MBI CTpajaeM
KOJIJISKTMBHOM y3KOJ000CThIO? XBaTHT JM JAyXy NPU3HATHCS, YTO HAIIM MBICIM M TIOBEACHUE
OTIPENIEIISAIOTCS YOSKICHHOCTBI0, YTO MBI — 11IeHTp Bceenennoii? Kak Buano, HeT. OIHAKO CBUIETEIHCTB
ToMy Macca. llpumogHumuTe 3aBecy HaA JHOOBIM OOIIECTBEHHBIM KOH(DIMKTOM — pacOBBIM,
OTHUYCCKUM, PCIUTUO3HbIM, HAIITMOHAJIbHBIM, KYJbTYPHbBIM — W YBUAWUTC, KTO XMCT Hda BCC KHOIIKU U
JIepraeT 3a BCe PhIYaru: 4eI0BEYECKOe CAMOMHEHUE.

A Temepb mpenacTaBbTe cebe MHp, TIA€ BCE — a OCOOEHHO JIOAM BIUSTEIbHBIC, HaJACIICHHBIC
BJIACTHIO, — 00JIA/IAI0T IMIMPOKHM MHPOBO33PEHHEM M BEPHO OIIEHMBAIOT Halle MecTo B Kocmoce. C
TaKOU TOYKH 3pCHUS HalllA HpO6HeMI>I KaXyTCs O4Y€Hb MCJIKUMH, 4 BO3MOXHO, UX IIPOCTO HET, — U Mbl
MOXKEM pPAaJOBaThCSI CBOMM 3E€MHBIM pa3IHUYMsIM, HE IOBTOPSAS OMIMOOK CBOUX TPEAKOB, KOTOPHIC
UCTPEOIISIIN APYT Ipyra U3-3a 3TUX pa3Iuyuuil.

* * *

B sBape 2000 rojga B TONBKO YTO NEPECTPOSHHOM ruiaHerapun Xeiimena B Hpio-Hopke o
KOCMHUYECKOE 1110y NoJ Ha3zBaHueM «buiner Bo BceneHHyro»: 3puTeny OTNPAaBISUIMCH B BUPTYaJIbHOE
MyTELIECTBUE U3 TIaHeTapus Ha Kpail kocMoca. CrieHapuil 3TOro npejcTaBieHus Hanucaaun JHH JpysH
n Crusen Cotep, KOTOpblE BIIOCIEACTBHUM YYacTBOBAJM B cO3daHMM MHHU-cepuana «Kocmoc:
IIPOCTPAHCTBEHHO-BPEMEHHAsI OJucces», BbiMylleHHoro B 2014 romy tenekomnanuedn «®PDokcy
(BemymM ObLT Ball MOKOPHBIN ciyra). Kpome Toro, mmenHo onu Bmecte ¢ Kapinom Caranom coznanu
HCXOJIHbIN MUHHU-ceprall «Kocmoc: mepcoHaIbHOE MyTeliecTBUEY, KOTopbii Bbimen B 1980 romy Ha
kanaine PBS. Tak Bot, Bo Bpems moy «buner Bo Beenennyioy» 3putenu cHavana ocMaTpyuBaiy 3eMITio,
noroM — CoOJIHEUHYI0 CHCTeMy, MOTOM HaONIofany, Kak CTO MUJUTHAPAOB 3Be3l MIIEYHOTO MyTH
YMEHBIIAIOTCS. U CKPHIBAIOTCS BAAIM U TOKE IPEBPALIAIOTCA B €JI€ 3aMETHbIE TOYKM Ha KYIOJE
IUIAaHETAPHSL.

[Tocne npembepsl HE MPOLLIO U MECSLA, KaK s MOJIy4MI IUCbMO OT OJJHOTO Ipodeccopa-Icuxosiora
n3 Jlurn Ilmoma. OH uccnenoBan NpUYKHEL, 110 KOTOPBIM JIFOAU YyBCTBYIOT C€0sl HEMOJHOLUEHHBIMU U
HE3HAUUTEIbHBIMU. I M He 3Hal, YTO Ha CBETE€ €CTh CHEIMAIMCTBl B Takux obsacTsix. IIpodeccop



MOTIPOCHJT  Pa3pelIeHUs] OINpaIINBaTh IIOCETUTENeH 10 M TOCie M0y, YTOOBI OIEHUTh MEpy HX
Jenpeccuu 1mocie mnpencrasieHus. «buner Bo Bceenennyro», mucan mpodeccop, BbI3Bad Y HEro
ocTpeliliee OLyIleHue COOCTBEHHON HUYTOXKHOCTU ¥ HE3HAYMTEIBHOCTU — TaKO€ OBIJIO C HUM BIIEPBBIE
B )KM3HH.

Kak xe Tak? Korma s cam CMOTprO 3TO NpelACTaBlIEHHWE, Kak M APyrHe HallM 110y, MEHs
NEPENOIHIIOT PAJOCTh JKM3HM, BOOAYLICBIEHUE U HMHTEpec. A ellle s YyBCTBYIO ceOs HACTOSILIUM
BEJIMKAHOM — BEJIb MBI CYMENH OIPENEIUTh CBOE MECTO BO BceleHHOH HCKIIIOYHTENbHO Onaromaps
TOMY, YTO POUCXOIUT B YEIOBEYECKOM MO3I€ BECOM BCETO JIUIIb [10JITOPA KUJIO.

[To3Bomro ceGe MpeArnoNoKuTh, YTO B JTAHHOM Cllydae 3TO mpodeccop, a He s, HEBEpHO TOJIKOBAJ
npupoxay. Haunem ¢ toro, uro y Hero Obljla HEONpaBIAaHHO 3aBBIIICHHAS CAMOOIICHKA, pa3ayTas M3-3a
yOeXIEeHHOCTH B COOCTBEHHOM BEIMYMH W TIOANHUTAaHHAs OBITYIOIIMMH B HAlled KyJIbType
MPEICTaBICHUAMH, YTO JIIOAM SIKOObI BaKHEE BCEro OCTaJIbHOTO BO Bceenennoil. B omnpaBnanue
npodeccopa MOT'y CKa3aTh, YTO COLUAIBHO-KYJIbTYPHbIE CHJIbI OYE€Hb MOIIHBI U [TI03TOMY BCE MBI He 0€3
rpexa. 5l Toxxe ObUI TAaKUM — TI0Ka B OJJMH [IPEKPACHBIH J€Hb HA YPOKE OMOJIOTUH HE Y3Hal, 4YTO B OJTHOM
CaHTHMETPE MOET0 KUIIeUHUKA KHUBET U paboTaeT 6osblie 6akTepuil, 4eM ObLIO U €CTh JIF0JICH Ha CBETe
¢ Haydaja BpeMeH. Takoro poja cBeACHHS 3aCTaBIISIOT KPEIKO 33 JyMaThCs, KTO (MM YTO) TYyT HA CAMOM
JieJie TIIaBHBIM.

C Toro camoro JiHs s CTajJ CUUTATh JIIOJIEH HE BIACTEIMHAMU IIPOCTPAHCTBA U BPEMEHH, a 3BEHbSIMU
BEJIMKOM BCEJIEHCKOW 1IeNH — e FeHETUYECKUX B3aUMOCBS3€H CO BCEMH BUJAMH KUBBIX CYILECTB, U
HBIHE CYLIECTBYIOIIMMHU, U BBIMEPILIUMH, KOTOpPask yXOIUT B MPOLLIOE OYTH HA YEThIpEe MUILIUAp/a JIeT,
K NIEPBBIM OJIHOKJIETOYHBIM OpraHu3MaM Ha 3emiie.

3Haro-3Halo, YTO BBl celyac aymaere: Mbl yMHEe OaKTepHi.

OTO HECOMHEHHO: Mbl YMHE€ BCEX JKHUBBIX CYIIECTB, KOT/1a Obl TO HU ObLIO OEraBIINX, MOI3ABIIUX U
npecMmbikaBmuxcs o 3emie. Ho uto 310 3HauuT — ymHee? Mol rotoBuM cede nuiy. CouMHsAeM CTUXU
U MY3bIKy. 3aHMMaeMcs HayKod M uckycctsoM. Hermnoxo Bianeem mareMaTukoil. Jlake eciu Bbl He
CWIBHBI B MaTEMaTHUKE, Bbl HABEPHAKA yMEETE CUMTATh IOpPa3]o JIydlle caMOr0 yMHOIO IIMMIIaH3e, a
BeJb OHM T€HETHYECKH TOYTH MJACHTUYHBI HaMm. Kak Obl MpHUMAaTONOTH HU CTapajuch, OHU TaKk U HE
HAYYMJIH IIMMIIAH3€ HU JICJUThH B CTOJIOMK, HU PEIIaTh TPUTOHOMETPUYECKUE 3a/1a4H.

Ecnu 3a Takyro OrpoMHyr0 Ha NEpBBIA B3IJISA pa3HUIy B MHTEIUIEKTE MEXAY HAMU U HAIIUMHU
COpoAMYaMH-00e3bTHAMH OTBEYAIOT TAKHE HUYTOXXKHBIE T€HETHYECKHUE Pa3lIMuus, 3HAUYHUT, BEPOSTHO,
pa3HULA B MHTEJUIEKTE HE TaK YK U OTPOMHa.

IIpencraBbTe cebe KHUBOE CYIIECTBO, Y€l MHTEIUIEKT MPEBOCXOJUT HAIll HACTOJBKO e, HACKOJIBKO
Halll MHTEJUIEKT MPEBOCXOAMT MHTEIUIEKT ImmMnan3e. C TOYKM 3peHHsl TaKOro OMOJIOrMYecKOro BHIa
BCE€ HAIIIM MHTEJUIEKTYyaJbHbIE JOCTM)KEHHS TPUBHANBHBL. WX Manelmm He ydar andaBuT 10 MECEHKaM
n3 «Yuuel Ce3am» — 17151 HUX CHUMAIOT KakoW-HUOYb «byneBckuil OyiabBap» ¢ HarIsiIHBIMU YPOKaMU
o nupdepeHnmansabiM ypaBHeHusiM (byneBa anreOpa — 3TO oTpacib MaTeMaTHUKH, T1I€ IEPEMEHHBIM
MIPUIKCHIBAIOT 3HAYEHUS MUCTUHAY WIH «I0XKb» — UX NPUHATO 0003Havath 1 u 0. Ha Heil cTpouTcs Bech
KOMIIBIOTEPHBIM MHP, & Ha3BaHa OHA B uecTh aHriuiickoro maremarnka XVIII Beka J[xopmxa Byss).
Hamm cambie clo)KHbIE TEOpPEMBI, HAIlM camble TIyOOKHe (UIOCOPCKUE CUCTEMBI, IIEIEBPHI HAIIUX
BBIIAIOIIUXCSI XYJOKHUKOB JUIsl HUX — BCE PaBHO YTO 3a/laHUsl B HAYAJIbHOM LIKOJIE: MPUHECEIIbh UX
JIOMO, ¥ TOpJIble MaMa C Taroi MPUKPENIT UX MarHUTUKAMH K XOJOAWIBHUKY. JTH CylIecTBa OyayT
n3ydyatb CtuBeHa XokuwHra (KOTOpBIN ceifuac 3aHmMaeT B KeMOpHUDKCKOM YHUBEPCHTETE Ty JKe
JIOJDKHOCTh, 4TO KOTAa-To mpuHauiexana lcaaky HpIOTOHy), MOTOMY YTO OH HECKOJBKO yMHeEe
octasibHbIX Jofei. [louemy? ¥V Hero ectb CHOCOOHOCTH K TEOPETHUECKOW acTpodU3UKE U APYIMM
IIPOCTEHBKUM BBIUYHCJICHHUSM — OH JOBOJBHO HEIUIOXO CUYMTAET B yMe, COBCEM Kak Kpomka Tummuy,
KOTOPBIH TOJIBKO YTO OKOHYMJI HHOIUIAHETHBIE SICEJIBKH.

Ecnu 6b! Hac oraensyia OT HaMMX OMMIKAHIINX POJCTBEHHUKOB B L[APCTBE >KMBOTHBIX HACTOSILAS
TeHeTHUECKas MPOINacTb, y Hac ObLIO Obl MOJHOE IPAaBO PaJoBAThCs COOCTBEHHOM I€HHATbHOCTH. MBI
3aIpoCTO MOIJIM OBl 3aJUpaTh HOCHI U AyMaThb, YTO Mbl OYE€Hb JAJEKH OT CBOUX COOpPATbEB U CHUIIBHO OT
HUX oTiaudaemcs. OnHako Takod nmpomnactd HeT. HanmpoTus, Mbl €MHBI ¢ OCTaJbHOM HMPUPOAOH — HE
BBIILIE U HE HUXKE, a BHYTPU.

XoTHUTE elle HEMHOXEYKO IIOHM3UTh CaMOOLEHKY? B 3TOM mpekpacHO MNOMOrarT HpOCTbIE
napaJieNiy 1o KOJIMUYECTBY, pa3Mepy U MacIITaoy.

Bort, k npumepy, Bona. OHa Be3jzie, ee MHOTO, 0e3 Hee He 000iTHCh. B 00b1yHOM cTakane Bozs! — 250
MWIIHJIUTPOB — MOJIEKYJ OOJbIlle, YeM CTAaKaHOB BOJBI BO BCEM MHPOBOM okeaHe. Kaxaplii crakaH



BOJIbI, IPOXOSIIUIN Yepe3 YEIOBEKa U BOCCOCIUHSIOIMIMICA ¢ MUPOBBIM OKEaHOM, COJEPIKUT CTOJIBKO
MOJIEKYJI, UTO XBaTHUT, 4TOObI moamemaTs no 1500 mTyk BO BCe OCTalbHblE CTaKaHbl BOJABI B MHUPE.
Hudyero He monenaemis: B BOj€, KOTOPYIO Bbl TOJBKO YTO BBINWIM, €CTh MOJEKYJbI, MOObIBABIINE B
noukax Cokpara, Uunrucxana u XKanusel 1° Apk.

A Bo3nyx? be3 Hero toxe He 000HUTHCH. [Ipy 0THOM-ETUHCTBEHHOM BJIOXE Mbl BTSATUBAaEM B ce0s
0oJbIlIe MOJIEKYI, YEM BIOXOB BO BCeil arMocdepe 3emin. DTO 3HAYUT, YTO B BO3AYyXE, KOTOPHIN BBI
TOJIBKO YTO BJIOXHYJIM, €CTh MOJICKYJIBI, OObIBaBIIME B jierkux Hamoneona, berxosena, JIunkonbHa u
bunu Kuna.

BeixoguMm Ha kocMmueckuii macmTab. 3Be3n BO BceelleHHOI OOJIbIE, YeM IIECUMHOK Ha JIIOO0OM
IUIsDKe, OOJIbINE, YeM MPOIUIO CEKYH]I CO BpeMeHH (hOpMHUPOBaHUS 3eMIIH, OOJIbINE, YeM CIIOB M 3BYKOB,
IIPOU3HECEHHBIX BCEMH HAIIMMM ITPEIKAMH U COBPEMEHHUKAMHU.

3Be31 Bo BceenenHoii Oosbliie, 4eM MECYMHOK Ha JIFOOOM TUISDKE, OOJIbIIE, YeM MPOIIO CEKYHJ CO
BpeMeHH (POpMHUPOBAHUS 3EMIIH.

Xorute 3arigHyTh B npounioe? KocMmuueckoe mMupoBo33peHue W 3T0 oOecnieunt. CBETY HYIKHO
BpeMsi, uToObI 10OpaThest 10 3€MHBIX 0O0CEpBAaTOpPUH, MOATOMY Bbl BUIUTE MPEIAMETHI U SBICHHS HE
TaKMMHM, KaKOBbl OHU ceHYac, a TaKUMH, KaKUMH OHU OBbUIM KOTI/Ia-TO — MOYTH JO CaMOro Hadyasa
BpeMeH. B mpenmemax 3TOro ropu3oHTa IO3HaHMS KOCMHYECKas OBOJIIOLMS  [OCTEIEHHO
pa3BopauMBaeTCs Nepesl HaMH, CIIOBHO Ha OOJIBIIIOM SKpaHe.

XoTute y3HaTh, U3 4ero Mbel coctouM? OnsTh K€ KOCMUYECKas TOYKa 3peHHs JaeT Kyna Oosee
MacuITaOHbIA OTBET, YeM BbI JyMaeTe. XUMHUYECKHE 3JIEMEHThl BO BcCeneHHOI BBIKOBBIBAIOTCS B
IUIAMEHH MAacCCHBHBIX 3BE€3[l, KOTOPbIE€ B KOHIIE KOHILIOB HACTUIAa€T CMEPTh B BHJIE MOIIHOIO B3phIBa,
OTYETO TaJTaKTUKU HACHIAIOTCS XUMHUECKUM apCeHAIOM /Il BOSHUKHOBEHHSI U TIOJIZICpyKaHUS )KU3HU B
n3BecTHOM HaMm (opme. Pesynbrar? UYerhlpe caMbIX pacHpOCTPaHEHHBIX XMMUYECKH AKTUBHBIX
JJleMeHTa BO BceneHHONM — BOJOPOJ, KHCIOPOX, YIJIEpOA M a30T — U €CThb 4YEThIPE CaMbIX
pacnpoCTpaHEHHBIX KOMIIOHEHTA )KU3HU Ha 3eMJie, IPUYeM YIJIepo/l JIEKUT B OCHOBE BCell OMOXMMUMU.

MEI He nipocTo kuBeM BO BeeneHHoi — BeeneHHas xKUBeT B Hac.

[Ipu BceM mpu TOM HE MCKIIIOUYEHO, YTO Mbl BOOOLIE HE OTCioAa, He ¢ 3emin. ComocTaBieHue
HECKOJIbKMX HE3aBUCUMBIX HCCIIEJOBAaHUN BBIHY)KJA€T YUEHBIX MEPEOCMBICIUTD MPEACTABICHUS O TOM,
KTO MBI U OTKyZa B3sU1MCh. Kak Mbl yke Buenu, Korja B IJIAHETY MOMaJaeT KPYIHbINA acTepoul, Kopa B
OKPECTHOCTSIX MecCTa yJapa pe30HUPYET U BHIOPACHIBAET B KOCMHUYECKOE IMPOCTPAHCTBO KYCKH TTOPOJIBI.
A 1OTOM OHM MOTYT YJETEeTh KyJa YrOJHO M YNAcTh Ha NOBEPXHOCTh ApYyroil miuaHetsl. Kpome Toro,
MHUKpPOOPTaHU3MbI OBIBAIOT OYEHb JKMBYYH. 3E€MHBIE SKCTPEMO(MUIIBI BIIOJHE CIIOCOOHBI MEPEXKHUTh U
nepenajabl TEMIIEpaTypbl W JIABJICHUS, W pajJualiio, ¢ KOTOPOW OHHM CTOJIKHYJIHCh OBl BO BpeMms
KocMHuecKoro nepesiera. Ecnm acrepowj moman Ha Kakyloo-TO IUIAHETY, TJ€ €CThb JKU3Hb, TO B
TpEIMHKaX KaMHEH, BEIOPOIIEHHBIX B KOCMOC TIOCJIE€ COYIapeHHS, BIIOJIHE MOTJIH MPATATHCS MUKPOOBI.
Ho u 3T0r0 Masno: no HOBEHIINM aHHBIM, B IepBoe BpeMs nocie GpopmupoBanus COINHEYHON CUCTEMBI
Ha Mapce ObL10 MHOTO BOJIBI — U OH, BEPOSITHO, MOT CTaTh KOJBIOEIBIO )KU3HU 33/10JIT0 10 3eMITH.

Bce 3TO B COBOKYNMHOCTH pHUCYET IMpaBIONoN00HYI0 KapTUHY: JKM3HB 3apoauiack Ha Mapce, a
oTOM Mepelpanach Ha 3eMiTt0. DTO Ha3bIBAETCs NMaHCIEPMUs. A 3HAYUT, BCE 3€MIISIHE, BO3MOKHO — HO
JIUIIb BO3MOKHO! — IOTOMKH MapCHaH.

* * *

Uem OombIlle KOCMOJIOTHYECKUX OTKPBITHH MbI COBEpIIIAEM, TEM CHIIbHEE OHW MPHUHIDKAIOT HAIIe
MpejCTaBIeHUe 0 cebe — M TaK MPOUCXOUT Bekamu. Korja-To cuuTtanock, 4To 3emiis aCTpOHOMHYECKH
YHUKaJIbHA, HO TIOTOM aCTPOHOMBI OOHAPYKHJIH, YTO OHA BCETO JIMIIb OJHA W3 TUIAHET, BPAIIAIOIIUXCS
Bokpyr ComHua. 3areM Mbl NPEANONOXKWIN, 4YTO YyHHKaibHO CoIlHIIE, HO TOTOM Y3H&JIH, YTO
OCCUMCICHHBIC 3BE3[bl HA HOYHOM HeOe — Toke cosiHma. [IoToM MBI cyMTaiM, 4TO BCS H3BECTHAS
Bcenennast — sto Hama ranaktuka Mieunsiii [IyTh, HO BIOCTIEACTBHM OKa3ajoCh, YTO OCCUMCIICHHBIC
TOUYCYKHU Ha HEOE — 3TO IPYTHe TATaKTHKH, UCTICIIPUBINNE JTaHIIa(T U3BECTHOW HaM BceneHHO.

Ceross mpoiie MPoCTOTO MPEJIMONIOKUTh, UTO Halield BceeneHnHoit Bce u orpannumnBaetcsi. OTHAKO
MHOTOYHUCJIEHHBIE TEOPUU COBPEMEHHON KOCMOJOTUHU, a TAKKE MOCTOSHHbIE HATIOMUHAHUS, YTO HUYETO
VHUKAJILHOTO HE OBIBacT, TPeOYIOT OT HAac TOTOBHOCTH BBIJIECPkKATh CIEAYIONIYIO aTaKy Ha Halld
MPEACTABICHUSI O COOCTBEHHOW HE3aypsSIHOCTH: BO3MOXHO, MbI JKHBEM BO MHOXECTBEHHOU
Bcenennoii.



* * *

Kocmudeckoe MupoBo33peHue camo coboit crienyer w3 QyHmaMeHTa bHBIX 3HaHWA. Ho memo He
TOJBKO B TOM, 4YTO Thl 3Haemb. Jleno u B TOM, 4TO y TeOs ecTb MyApOCTh M BOOOpa)KeHHE,
[I03BOJISIFOILIME MTPUMEHUTh 3TU 3HAHMS K OLIEHKE CBOero Mecta Bo BceneHHoil. UTo ke 3TO Takoe —
KOocMHUYeCcKoe MupoBo33peHue? Kocmuueckoe MHUPOBO33pEHHE — 3TO YMEHHE CMOTPETh Ha MHpP C
MepeHEro Kpasi HayKu, OJJHAKO OHO CBOMCTBEHHO HE TOJBKO yuyeHbIM. OHO JJOCTYITHO BCEM.

Kocmuueckoe MUpOBO33peHUE — 3TO CMUPEHUE.

Kocmuueckoe MHpOBO33peHHE — 3TO AYXOBHOCTb U JaK€ HUCKYIUIEHHE, HO K PpEJIUTHMH OHO
OTHOILIEHUS HE UMEET.

Kocmuueckoe MHpPOBO33peHHE JaeT HAM BO3MOXKHOCTH OJHOW MBICIBIO OXBATUTh M OOJBIIOE, U
Majoe.

Kocmuueckoe MEpOBO33peHHE TOMOIaeT BOCIIPUHATD CaMble IOPa3UTENIbHBIE HJIEH, HO BCE XKE YUUT
CTaBUTb IPAHULIBI BO3MOKHOI'0, MHA4Y€ Halll MO3T IEPENIOJIHUTCS, U Mbl HAUHEM BEPUTH BCEMY MOJAPSIL.

Kocmuueckoe MUpOBO33peHHE — 3TO YMEHUE CMOTPETh HA MHUP C NEPEIHEro Kpas HayKH, OJJHAKO
OHO CBOMCTBEHHO HE TOJBKO yueHbIM. OHO JJOCTYITHO BCEM.

KocMmuueckoe MHpOBO33pEeHHE YUYUT BHUJIETh BCElNeHHYI0 Kak OHa €CTh U HE CUUTaTh €€ YHOTHOMU
KOJIBIOCNIbKON, TpeJHa3HAYeHHOW I BO3HUKHOBEHHSI M COXpaHEHHWsS >KM3HHM;, HeT, BcemenHas —
XO0JIOZHOE, IIyCTO€, OMAaCHOE MECTO, U 3TO 3acTaBiIsIeT HAC IMEPEeCMOTPETb CBOM IMPEACTABICHUS O
LIEHHOCTH Y€JIOBEUECKUX CYILECTB APYT JJIs Apyra.

Kocmuueckoe MUpOBO33peHHE MOKA3bIBAET, YTO 3eMJIs — Cyllas npliuHKa. Ho 3Ta mbuiMHKa Ham
JI0pora, 1 MoKa 4To y Hac HEeT JIPyroro AoMa.

Kocmuueckoe MupoBo33peHre BUIUT KPAcOTy B IUIAHETAX U CITyTHUKAX, B 3B€3/1aX U TYMAaHHOCTAX —
Y TIPH 5TOM BOCTOPTaeTCsi 3aKOHAMH (DU3UKHU, KOTOPBIE X chopMuUpoBau.

Kocmudeckoe MUPOBO33peHHE MOMOTAET OTPEIIUTHCS OT JKUTEHCKHUX OOCTOSTENHCTB, BBINTH 3a
IpeJiesibl NepBOOBITHBIX MOTPEOHOCTEH B IUIIE, KPOBE U ITOJIOBOM MapTHEPE.

Kocmudeckoe MuUpOBO33peHHE MMOCTOSHHO HATIOMUHAET, YTO B KOCMOCE, TJIe HET BO3/yXa, (iaru He
pa3BeBalOTCs: HaMEK Ha TO, YTO HCCJIEAOBAHME KOCMOCA, BEPOSITHO, MMEET MaJl0 OTHOLUEHUS K
pa3MaxuBaHHUIO TOCYAAPCTBEHHBIMU (h1aramMu.

Kocmuueckoe MHpOBO33peHHE HE MPOCTO NPUBETCTBYET HAIle T€HETHYECKOe POACTBO CO BCEM
KHM3HBIO Ha 3emile, HO IIEHUT M XUMHUYECKOE POJICTBO C JIFOOO0H KHU3HBIO, KOTOPYIO HaM €Ille MPEICTOUT
OTKpBITh BO BecenenHoi, 1 aToMHOE poJICTBO co BeenenHoit kak TakoBOiA.

[okanyii, Ka)kIOMy M3 Hac pa3 B HENENI0, a JIy4ylle pa3 B I€Hb CTOUT 33 yMbIBaTbCsl O TOM, KaKHe
KOCMUYECKHE HCTHHBI €I1€ HE OTKPBITHI M JKAYT MOSBICHHUS BEJIMKOIO YMa, H300peTaTesbHOro
SKCIEPUMEHTA UJTK YIBTPACOBPEMEHHOI0 KOocMHUUecKoro annapara. CTOUT 3alyMaThCsi U O TOM, KaK 3TH
OTKPBITHS IPe00pas3sT *KU3Hb HA 3emiie.

bes momoOGHOro mOOOMBITCTBA MBI HHYEM HE OTIMYAEMCS OT KaKOTO-HUOYIb KPECThSHHUHA,
KOTOPOMY HET HYXKIbl BBIE3KATh 3a TPAHUIIBI CBOETO OKpPYyTa, MOCKOJIBbKY BCE CBOM NMOTPEOHOCTH OH
YIOBJIETBOPSIET 32 CUET ypOxKasi, KOTOPbIi Moydaer ¢ monei. Ho ecim Obl Tak mymainu Bce €ro MpeikH,
3TOT KPECThSIHUH, BEPOSATHO, KUJI ObI B MELIEPE U FOHSIICA 3a MUILEH C KAMHEM U JTyOUHKOM.

Mpbl xuBeM Ha 3emiie OYeHb HEJOJNro, W Hama OOsS3aHHOCTh W TMepe] CaMUMH COO0OH, W mepen
MOTOMKAaMU — OTKPBITh JIOPOTY MCCIIEIOBAHMSIM, XOTsI Obl MOTOMY, YTO 3TO Becesno U MHTepecHo. Ho
€CTb W Jpyras Npu4HMHa, KyJqa Ooliee yBakuTenbHas. B JieHb, KOrJa HallM TMO3HAHUS O KOCMOCE
MEPECTaHyT PACTU, Mbl PUCKYEM CKaTUTbCA K JETCKUM IPEACTaBICHUAM O TOM, YTO Mbl — LIEHTp
BcenenHnoii 1 B 6yKBaJIbHOM, U B IEPEHOCHOM CMBICIIE.

B nensb, xorna Haimm Mmo3HaHUs O KOCMOCE TIEPECTaHyT PACTH, Mbl PUCKYEM CKATUThCS K JAETCKUM
MIPENICTABICHUSAM O TOM, YTO MBI — IIEHTp BcenenHol 1 B OyKBajIbHOM, M B IEPEHOCHOM CMBICTIE.

B sToM MpadHOM MUpe JIOAM W CTpaHbI, BIAJCIONINE OPY)KHEM W KaJHbBIE 10 PecypcoB, OymyT
CKJIOHHBI JICWCTBOBaTh B COOTBETCTBHH CO CBOMMH «KOCHBIMH, Y3KOJOOBIMHU Tpenpaccyakamm». M Ha
STOM HACTaHEeT KOHEIl MPOCBELICHUIO — MOKa HE POJMUTCS HOBas KyJIbTypa, KOTOpas HE HCHyraercs
KOCMHMYECKOI0 MUPOBO33PEHMUSI, & CHOBA IIPUMET €TO0.

bnarogapHocTu

Bomenmue B 3Ty KHUTY O4epKH HAIMCAHBI B Pa3HbIE TOBI, U 32 3TO BPEMS MHE YCEPIHO TIOMOTaJIH
HECKOJIbKO JINTEPAaTYPHBIX pEeAakTopoB, B ToM umciae OneH [omgencon u Osuc Jar w3



xypaana Natural History. Onu cienuiu, 9ToObl s Bcerjia TOBOPHII, YTO JAyMaro, M JIyMaJjl, 4TO TOBOPIO.
MouM HaydHBIM pegakTopoMm Obul MO# Apyr u kosuiera no Ilpuncrony PoGept JlronToH, KOTOpHIii
3HaeT OOJIbIIIE MEHsI BO BCEX CaMbIX BayKHBIX obOnacTsx. brnarogapio takxke bercu Jlepuep 3a coBeThl 1o
opaboTKe PyKOMHUCH, KOTOPbIE 3HAUUTEIHHO PACIIUPUIIA €€ OXBaT.

006 aBTOpE

Hun [erpacc Taiicon — actpodu3uk, COTpyAHUK AMEpPUKAHCKOTO My3€sl €CTECTBEHHOW UCTOPHH B
Heto-Mopke, rne on Takke paGotaer mupektopom Ilmamerapust Xeiimena. TaiflcOH — BBITYCKHHK
npecTukHOW 1KoJibl «bpoHkc CalleHC» C eCTeCTBEHHOHAyYHbIM YKJIOHOM, OH IIOJIyYMJI CTENEHb
OakanaBpa no ¢usuke B [apBapie, a HOKTOPCKYH IUCCEPTALMIO IO acTpOpU3UKE 3allUTWI B
Konym6uiickom ynusepcutere. JKuBet Ha MaHXITTeHE ¢ )KEHOM U JE€THMH.

NMpumeyaHus
1

CBeToBOM TOJ — PacCTOSTHUE, KOTOPOE CBET MPOXOJAUT 3a OJAWH 3€MHOM TOJ, OKOJO JECATU
TPUIIJIMOHOB KHUJIOMCTPOB.

2

William Herschel, «Experiments on Solar and on the Terrestrial Rays that Occasion Heaty,
«Philosophical Transactions of the Royal Astronomical Society», 1800, 17.



