Ayniekc Bcennennas
Two worlds, two ethers, two gravity

AHHOTaMA

I[NpeasiaraeTcst KocMoJioruUecKasi Mojiesib BceneHHOM mpe/icTaBsisitolijasi COO0M CIBOEHHYHO
runiepcdepy «Zyriseke» cocrosiiiedd U3 ABYX KOHLIEHTPUUHBIX 3-cdep, BHYTpeHHsisi rumepcdepa
(«Cdepa-a») 3T0 Hall MUp, Ha30BeM ero «JiKymeHa», U BHeluHss runepcdepa («Cdepa-f»)
ry1y6okoro aupHOro Bakyyma - «A6ucc» (abiss - 6e3ana). ['mriepcdeps! orpyskeHsl B poTo3dup
4x MepHOTO YHMBepcyMa. ['unepcdepbl KOHLIEHTPUYHBI U COeJUHEHbI MeXy COD0H0 MHO)KECTBOM
CKJleek, siB/sitoiecs: crokamu a¢upa u3 Chepoi-a B Chepy-f , a Takke cTokamu TipoTo3dupa, 13
BHYTpeHHell obsiactu 47 mipocTpaHcTBa /[lyriekca BO BHelllHee IPOCTPaHCTBO. Ha BHeliHei
noBepxHocTH Ceprl-f MecTa CKJeeK SIB/ISIOTCS UCTOKaMU MpoTo3¢dupa. YepHsble bIpbl B HallleM
Mwupe, 3T0 CTOKU 3¢vpa U TpeACTaBIsIOT coOol I1apoBbie 0071aCTH TIPOCTPAHCTBA, HA BHEIIIHUX
rpaHMliax KOTOpBIX CKOPOCTb paZMaibHbIX IOTOKOB 3(Mpa [OCTUraeT CKOpPOCTH cBeTa. Bce
MacCHBHbIe KOCMUYeCKHe Tesjla Hallero Mwupa (T1aHeThl, 3Be3/ibl) C(hOPMUPOBAHbI BOKPYT CBOUX
YepHbIX [bIp, HAXOJMAIIMXCS B LIEHTPe 5TUX KOCMHUYeCKUX Tel. [lafieHuto B uepHble [bIpbl
BelllecTBa KOCMUYECKUX TeJl IPeNATCTBYIOT «3aTopbl» («logjams») - CBepXIJIOTHbIe BellleCTBEHHbIE
obomouky, obpasyromyecs B MOMEHT BO3HMKHOBEHHSI UePHBIX JbIp B 0OO/IakaX Me)K3Be3JHOTO
BellleCTBa.

B Hamem Mwpe HalmM4eCTBYIOT /iBa THIA «TPaBUTALUK», OOYC/IOB/II€HHBIE [B>KEHHUEM
JBYX BUJIOB CyOCTaHL[uM 1poTo3dupa u 3¢gupa. B3arMHoe NpUTsHKeHHe MaCCUBHBIX KOCMUYeCKUX
Tes (TIaHeTbl, 3Be3/bl) OOBSICHAETCS B3aWMOJENCTBHEM TPOTOI(HUPHBIX 4X MepHBbIX BOPOHOK,
o0pa3oBaHHbIX paZiaIbHBIMU TIOTOKAMU TIPOTO3(Mpa, BBITEKAIOIEro uepe3 MecTa CKiieeK BO
BHelllHee 4-X MepHOe MpocTpaHCTBO [lymnekca. PapuanbHble MOTOKW 3¢upa, MCTeKaroljve W3
Coepoi-a B Cdepy- , OTBeUArOT 3a «IPUTsSHKEHWEe» BelleCTBa K YepHbIM /IbIpaM, B TOM YHCIIe, K
YepHBIM JIbIpaM, CKPBITHIX BellleCTBeHHBIMH 000/I0UKaMH.

BuxpeBble 00pa3oBaHHsI B OKPECTHOCTSIX HMCTOKOB 3¢dupa, Haxogsmmecs B Cdepe- [,
SIBJISIFOTCS FeHepaTopaMu MPOJ0/IbHbIX 3(PMPHBIX BOH KOTOPble YaCTUUHO NMPOHUKatOT B Chepy-a .

Mecra BbIX0/ia MpoTO3¢Hpa BO BHeIIHee MPOCTPaHCTBO [lyTiziekca, ero UCTOKHU, SIBJISTFOTCS
reHepatopaMM TIPOJIOJIBHBIX BOJIH MpoTo3(Mpa, a TPOCTPAHCTBEHHOE  paclipefie/ieHue
MHTep(epeHIIMOHHbIX MaKCUMYMOB W MUHHMYMOB 3THX BOJIH OTpefie/sieT MPOCTPaHCTBEHHYIO
CTPYKTYpPYy PpacIipefie/ieHusi BCero MHO)KeCTBa KOCMHYECKHUX TeJs, TajakKTHK, TaJakKTHUecKuX
CKOTJIEHUM U CBEPXCKOILJIEHUM.

BBegenue

B Hacrtositiee BpeMsi He CyIL[eCTBYeT CKOJbKO HU Oy[b Y/OB/IETBOPUTENLHOM TeOpuu
obbsicHsIOEel Tipupony cun rpaButaipu (Ilpunoxenue «I'paButanus»). Hanbosee pagukasbHO
3Ty mpo6sieMy pellalOT TUIIOTe3bl, yTBepXKJarollyde, uTo O0cCoOBbIX  TOojel, uacTul, Jubo
VICKPUBJIEHUM TMPOCTPAHCTBA, OTBEUANOL[MX 3a FPaBUTAL|UOHHbIE SIB/IEHUS He CYLeCTBYeT, a eCTb
TOJIBKO CHJTbI B3aUMOZENCTBUS BelljeCTBa U MOTOKOB 3¢dupa.

Bripouem, cnefyeT mMpu3HaTh, UYTO [0 CHX IIOp He CYIIeCTByeT eJUHOH, He
MIPOTUBOPEUYUBOM  MoZJenud 3¢upa ((pu3nyeckoro Bakyyma), OJHAaKO Ha JaHHOM JTame s
noHuMaHusi 3(deKToB B3auMO/IeHCTBUST 3pupa C MaTepueli, He CTOJIb Ba)KHO 3HaTh U3 Uero OH
COCTOUT. BakKHO, UTO OH CYILeCTBYeT W HMeeT 3HepreTHueckyr mnpupofy. [1oaTomMy MOKHO
TIpe/INOJIOKNTh, UTO obpa3oBaHHas mpu bosbiiom B3peiBe M3 3¢upa MaTepusi OCTAeTCs C HUM
CBsi3aHa M MOJKeT BCTyIaTh BO B3aumoeicTeue [1].

B cnyuae npuHsATHe rUNnoTesbl «3(QUPHOIN rpaBUTALIMK» BO3HUKAIOT CJle/lyHOLIKe BOMPOCHI:
BO TEpBbIX, KAaKOB HCTOYHMK SHEprud HeoOXoaumou s (HopMUpOBaHUsI TOTOKOB 3(upa, BO
BTODBIX, OTKy/Jla M KyJa B TeueHHWHU JecsiTKa MWIHAPZOB JieT Tepemerraercss 3¢up. Hambosee
TIPOCTO Tpo6JieMa UCTOUHMKA SHEPTUU M CTOKOB 3(Hpa pelllaeTcsi B C/iyyae TIPUHSATUS TUIIOTe3bI O
CYIIIeCTBOBAHMH HEKOTO «TapasiesibHoro» mupa (Ilpunokenue «MynbTuBepc»). B 3ToMm ciyuae
JIAaHHBIN MUD Oy/leT «eMKOCTbIO» JIjisi 3¢rpa Halllero MUpa, a pa3HOCTh 3(PUPHOTO JaB/IeHUs B JABYX
MHUpax 00ecreunT SHepruel «rpaBUTAIIMOHHbBIE» TIOTOKH 3(dupa.

CoBpeMeHHble ~ KOCMOJIOTHUECKHWE TeOpud B OOJBLIMHCTBE  CBOEM  W3JIUILIHE



«MaTeMaTU3MpOBaHbl», YTO YpeBaTO IOTepeli TMOHUMAaHHWSl CMbIC/Ia (PU3MUECKHX T[POLeCCOB U
SIBIEHUM, UX «BHYTPEHHUX CBsA3ei». MaTemaTuka, U3 CBOeli HODMa/JbHOW (PYHKLIMA UHCTPYMEHTa
HayKy, NPU3BaHHOM OIKMChIBaTh OTKPBIThIE (pU3MUECKHe IMPOLIeCcChl, caMa CTaja UX MPUAYyMbIBaTh
[1]. Cnenyst npuHLmny dupuxie:- «OposieBaTh 1pobyemMy Mpu MUHUMYyMe CJIelbIX BbIYMCTIEHUN U
MaKCUMyMe Har/IiAHbIX WZAel» 107 KOCMOJIOTHUeCKOH MoJenbto OyzeM Tofpa3yMeBaTh
000CHOBAaHHYIO M He COZIep’Kalllyl0 BHYTPEHHUX TPOTUBOPEUMA CHCTEMY B3aMMOCOTI/IaCOBaHHbBIX
(r3ryecKux npesCTaBIeHUN.

OcHoBHbIe (PAaKTBbI, KOTOPHIE 10/DKHA 00BbACHUTD NpejjiaraeMasi Mojie/ib:

1. CywmjectByeT cuna («rpaBUTalMsi»), BAWSIOIIAS Ha  TPaeKTOPUIO [BW)XKEHUS] BCeX
KocMuueckux 00bekToB. [Tof fielicTBHEM 3TOM CHbI KOCMUYeCKUe Tesa «IPUTSITUBA0T» BeleCTBO
Y Ipyrye KOCMUUYeCKHe Tesa.

2. CyllecTBYIOT «uepHble [bIpbl», OOBEKThl, B O/MKAWUIIMX 001aCTsIX KOTOPBIX CHIIbI
rpaBUTALMM 0COOEHHO WHTEHCUBHBL. MHOTHe M3 3TUX OOBEKTOB B TeUEHHM [ieCATKa MU/THAP/IOB
JIET TIOTJIOIIAI0T OrPOMHOE KOJIMYeCTBO BeLecTBa M IPU 3TOM MX Macca U pa3Mepbl OCTarOTCs
HeN3MEeHHBIMHU.

3. BrisiBsieHO 6071b1110€ KOJTMYECTBO UePHBIX JbIP, PACIIO/IOKEHHBIX B Pa3/IMUHbIX 00/1acTsx
BUZMMOUM BceseHHON W ycCTaHOB/eH (aKT WX HalWuMs B IeHTpax BceX, 0e3 HCKIHOUeHWH,
V3BECTHBIX r'a/laKTHK.

4. V3 xaoca npoAykToB bosbiioro B3peiBa (hOpMUpOBaHUE YIOPSIZOUYEHHBIX CTPYKTYP
(TakMX Kak 3Be3/IHble I/laHeTapHble CUCTeMbl, TajJaKTUKW, CKOIUIEHWS] TajlakKTHK), BO3MOXXHO
TOJIBKO B aKTUBHOU Cpe/ie I'Zle Ha/lMueCTByeT NCTOUYHUK SHEPruU U ee CTOKH.

5. Tlpu rpomajiHBIX Heprosarparax [jis CoBepileHHs: paboTbl CH/ rpaBUTALIMH, COTJIACHO
BTOPOMY 3aKOHy TepMOAMHAMUKH, Halla BceseHHasi fjo/kHa Obia OBITH JaBHO TeperpeTor M
XaoOTWYHOM, OJHaKo, Hama BceneHHas SIB/ISIETCSl  CYLL|ECTBEHHO  YIOPSIZIOUEHHBIM U
HU3KO3HTPONHUHHBIM 00BEKTOM.

6. fluencrasi cTpykrypa BceneHHoi c pa3mepamu pebep siueek mopsiika 100-300 mutH.
CBeTOBBIX JIET, CAMOUM OOJBIION YTIOPSIZIOUeHHON CTPYKTYPhl U3BECTHOM HayKe Ha Cero/HSIIHUM
JeHb. Pa3Mepnl 3TUX 00pa3oBaHU MCK/IOYAIOT BO3MOKHOCTh UX (DOPMHPOBAHUS TPU CBETOBBIX
CKOPOCTSX PaclpoCTpaHeHU! CHJI B3aUMO/IeHCTBUS MeX/y CTPYKTYPHBIMU 3/IEMEeHTaMH.

7. Hamnume «TemHoli wmaTepum» — (OpPMbI MaTepuM, He YyacTBYHOLleHd B
3/IEKTDOMarHUTHOM  B3aWMOJEWCTBUM W TI03TOMY HEJOCTYITHOM TIpsIMOMY  Hab/ro/[eHuIO.
CocraBnisieT TMOpsJKa YeTBePTU MacChl-dHeprud BcesneHHOW U TIPOSIBASIETCS TOMBKO B
I'PaBUTALMOHHOM B3aMMO/IEHCTBUU.

Onucanue KocMoJsioruueckou mojem Jlyniekc Becenennas

Ham Mup - 310 osHa u3 rumnepcdep (3-cdep) ABOMHON KOHLEHTPUYHOW rumepcdepsl,
KOTOpasi MOrpy)xeHa B MpPOTO3¢Hp 4X MepHOro eBK/IWJOBOrO IPOCTPAHCTBAa YHUBEpPCyMa.
[TpoctpaHcTBO THIiepcdep He MPOHUIIAEMO Ayisi MPoTo3(dupa U B 000ux rumnepcdepax AelCTBYHO
OfHU U Te e (yHJaMeHTa/lbHble (U3MYECKHe 3aKOHbI, a BpeMsi HeNpPEepbIBHO W JIMHEHHO.
T'unepcdepbl  coefuHeHHbIE MeXAy OO0 MHOXKECTBOM CKJIeeK, KOTOpbIe SIBISIOTCS MeCTOM
TIpopbIBa MpoTo3¢upa U3 BHYTPeHHero obbemMa BHyTpeHHel ruriepcdepbl Bo BHelllHee 4X MepHOe
NPOCTPAHCTBO,  MeCTa CKJeeK, Takxke , SIBASIOTCA CTOKaMM >3(upa U3 Hailero Mwupa B
rapasjieNTbHbIN

B npocTpaHcTBe Hariero Mupa CKIelKU Mpe/ICTaB/IsI0T co00 11apoBble 0b/1acTy (fanee
1o TeKcTy «[lopTasnbi») NPOCTPAaHCTBO KOTOPBIX MPUHA/JIEXUT OJHOBPEMEHHO KaXkK0My U3 MUpPOB.
O6nacTb MPOCTpaHCTBa YHUBEPCYMa, BK/ItoUaroIas Juasy COCTOUT U3 LeHTPaIbHOTO 4X-MePHOTO
I1apa 3aroJHeHHOTO TIPOTO3(UpPOM MO, OOMbLIMM JaB/ieHMeM M 3akKarueHHoro B 3-chepy
(«Cdepa-a »). Cdepa-a , B CBOIO ouepe/ib, 3aroyHeHa 3()MPOM MOJ, aBjieHWeM U 3aK/ouaeT B
cebsi ocHOBHYIO Maccy BelijectBa Juazpl. [lanee pacriosioykeHa 4x MepHasi cpeprueckasi 06010UKa
NPOCTPaHCTBA YHUBEpPCyMa. 3areM pacriosiaraeTcs 3-chepa («Cdepa-f») c HuU3KOHU
KOHLIeHTpal[uel 3¢upa 1 BelecTBa.

Bce mMaccuBHBIe KOCMUUeCKHe 00BeKTHI (TIaHeThl, 3Be3/bl, UepHbIe JIbIPbI), IMes B LIeHTpe
TIOpTajibl TIepexo/loB M3 OfHOW Turiepchepbl B APyryr0 00pa3yroT BOKpPYr cebsi pafuasbHbIe



CXOJAIIMeCs K LIeHTPY yCKOpsieMble MOTOKM 3¢upa, KOTOPbI U yBJeKaeT BelecTBO Cdepbl-a B
Ccpepy-p .

B mnpepnaraemoii Mozenu cuia IpaBUTalMU [/l BCero BelecTBa Haulero Mwpa (3a
WCK/TIOUeHeM MaCCUBHBIX KOCMUUECKHX OOBEeKTOB) 3TO CWUla, C KOTOPOWM Ha BeIeCTBO
BO3/IeHCTBYeT /[BUrarollydecsi C YCKODeHHWeM  pajuajibHble TMOTOKM 3¢upa. Cuna HHepLuU
niposiByisieTcst Gyiaroziapsi B3auMo/IeHCTBUIO 3¢upa U Tes, TIPYU YCKOPEHHOM WX 3aMe[|IsTIOLUMCS
JBWDKEHUS] CaMUX TeJl OTHOCUTeNbHO 3¢upa. To ecTb, Korjla H3MeHsleTCs CKOPOCTb WU
HarpaB/ieHue JBWKEHHUsI TeJl OTHOCUTEbHO 3(Upa, BO3HMKAeT peakius 3¢upa, NMpensTCTBYIOLas
3TUM U3MEHEeHUsIM.

Bce mopranel MOryT CBOOOAHO TiepeMellaThCsi IO TIOBepXHOCTH runepcdep. Yepes
MOpTajibl TakXKe TIIepeMellaloTCsl MOTOKKM MpoTo3dupa. IlpM 3TOM Cusibl, BO3HUKAlOLIMe IpU
B3aUMO/IEMICTBUE TPOTO3()MPHBIX BOPOHOK HAa BHYTDEHHeW IIOBEpXHOCTH J[lyWazbl, U CUIIbI,
BO3HMKAIOIMe TIpU B3aUMOJENWCTBUM BUXPEBbIX TMPOTO3(UPHBIX CTPYKTYP Ha BHeLIHeH
NoBepXHOCTH [luazbl, a TakKe HWHEpPLUSI BUXPEBBIX TPOTO3I(QUPHBIX CTPYKTYp, OIpeJesstoT
TPaeKTOPWH JBIKEHHUs] CAMUX TIOPTasoOB, T.e BCEX MACCHMBHBIX KOCMHUYECKHX OOBEKTOB Halllero
Mwupa. WX, mopranoB, «WHEpLHOHHas Macca» IPOIOpIMOHa/lbHA JdaMeTpaM T1epexo/joB U
oTipefie/isieTCsl CBOWCTBAMM TNPOTO3()Mpa, a UMEHHO He TIPensiTCTBOBaTb pPaBHOMEPHOMY,
OTHOCUTEJIbHO TIPOTO3(Mpa, ABWKEHHIO TeJl W OKasblBaTh COMPOTHB/IEHME YCKOPEHHOMY HX
JBYDKEHUIO.

Kocmoronus

B Hauasie B 4X MepHOM IPOCTPAHCTBe YHHBepCyMa CyllleCTBOBaia C/BoeHHasi 3-cdepa
(Cdepa-a u Cdepa-f3). B orpeseneHHblli MOMEHT BpeMeHH, B TOUKe HAaxOXKIEeHUs LIeHTpa
runepcdep mpousoiien Bosbinoidi B3peiB B pe3ynbTate yero Cdepa-a okKasanach 3aroHEHHOMN
3¢pupoM mop OosbiivM  AaByieHWeM. [lof JeliCTBMEM B3DBIBHOTO H30BITOUHOTO [JaBJI€HUS
nporo3¢upa Cdepa-o pacimpsisiach ¥ B TIPOLIECC ee paciurpeHus: Obuia 3axBaueHa u Cdepa-ff . B
nporiecce paciuupeHusi Ha TioBepxHOCTHM Cdepbl-a  BO3HHKa/JM XaoTHYeCcKWe KosiebaHusi U
Haubonbie W3 TyuHocTed focturann  noBepxHoctu — Cdepoi-f3 c obpa3oBaHUeM
MeXrurnepcepHbeIXx ckieeK. B mecrtax ckjeek MNpoTo3(gup, MNOJ [JaBAeHHWeM BO3HUKIIUM B
pe3ysibTaTe B3pbIBa, MPOPBLIBAJICS BO BHEIIHEH 00s1acTh, ¢ 00pa30BaHMEM TyHHe/el BBIXO7a.
Mecra ck/eek Takxe siB/IsitoTCs cTokamu s¢upa us Chepol-a B Chepy-f. B nporjecce pacivipenust
ABYX runepcdep, CK/eliKi paBHOMEPHO pacrpezie/IMInCh 110 MOBEPXHOCTIM 3TUX rumnepcadep.

B mnepexofpl, oOpa3oBaHHbIe B MecTax CKjeek rurepcdep, a¢up uz Cdepri-a 1107
naeyienueM, ropsinka 10A37 Tla [8] moctymaer B Cdepy-ff , obpa3ys nepes nopranamu Cdepbl-o
3¢upHble BOPOHKU. B Tpex MepHOM mpocTpaHcTBe Cdepbl-a 3(QUpHbIe BOPOHKU MPEeJCTaBISIOT
coboil 1map, BHYTPH KOTOPOTO paJuasbHble MOTOKUA 3¢upa ABWKYTCSI C YCKODEHHeM K ILIeHTPY
11apa, yBekas 3a coboii BeijectBo Cepsl-a .

IIpu pocTwkennu 1oTokoM 3¢upa B obnactu ero croka B Cdepe-a CKOPOCTH CBeTa,
cepuueckasi rpaHula, IZie CKOPOCTb 3(upa [JOCTUraeT CKOPOCTU CBeTAa, CTAHOBUTBHCS «UYepHOU
Jplpok» Hamero Mwupa. B 4x MepHOM mpoCTpaHCTBe YHMBepCyMa MeCTa CK/IeeK SBIISIFOTCS
OTBEPCTUSIMU B IBOMHOU 3-c(hepe uepe3 KOTOpble MPOTO3(hUp HCTeKaeT 3a Mpejesbl runepcdep, C
obpa3oBaHreM TIPOTO3(UPHBIX 4X MEPHBIX BOPOHOK BO BHYTPEHHEM TPOCTPAHCTBE [BOWHOMN 3-
cdeprl ¥ 4X MepHBIX BUXPEBBIX CTPYKTYD BO BHelllHel 00/1acTH 3ToM ABOWHOM rumnepcdepsl.

Kaxzas s3(rpHasi BOpOHKa MMeeT OrpaHUYeHHYIO c(hepy «TAroTeHus» (rpaHunia chepsl -
HyJIeBOe 3HaueHre Be/IMUMHbI YCKOpeHus 3¢upa K LIeHTPY BOPOHKM), KOTOpasl He MepeKphbIBaeT U He
TiepeKpbIBaeTCst 00/1aCTSIMU BJTUSIHUS IPYTHUX BOPOHOK. EC/ >ke KocMHuecKoe Tesio He UMeeT CBOe
cobcTBeHHOM 3(MPHOM BOPOHKHU («UepHOM AbIPbl», (OPMHUPYIOIIEH 3Ty BOPOHKY), TO OHA He UMeeT
¥ COOCTBEHHOT'O TSTOTeHHsL. JTO, B YaCTHOCTH, OTHOCUTCS K TIOZIaB/ISIOIeMY OOJIBIIMHCTBY MaJIbIX
naHeT COTHEUHOW CHCTEeMBI, a TaK)Ke KO BCeM acTepou/iaM U Kometam [3].

B 3aBucuMoctu 0T ycioBuii (cTagus ¢GOpMHPOBaHUS BellleCcTBa BCeeHHOMW, ero
KOHLIeHTpaLusi W TeMIlepaTypa), CYyIIeCTBOBaBLIMX B MOMEHT BO3HMKHOBEHMS] IOpTaja B
Ompkatielt o61acty ero (popMUpOBaHUS, BO3HUKAIOT CKPBIThIe (MaCCHMBHBbIE KOCMUUYECKHe Tesia)
WIA OTKpbITbIe TOpTaibl (UepHble AbIpbl). OTKPBITbIE MOPTasabl, 3TO IMOPTaibl, uepe3 KOTOpbIe



BEIL[eCTBO BHYTpPeHHel rurepcdeprl OecrpensTCTBEHHO BbITEKaeT BO BHEIHIOK THrepcdepy.
CKpbIThIe TIOPTajibl, 3TO TOPTa/bl, 3aK/JlOueHHble B BelljecTBeHHble 000siouku. (TIpusiokeHue
«[TnaHeTHast KOCMOTOHMsI»), oOpasyroujecs B TpWierarmux o0acTax mnopTanoB. Bokpyr
CKPBITBIX IOPTAJIOB B IpOLiecce HyK/eoreHe3a (DOPMUPYIOTCS BelljeCTBO BCeX KOCMUYECKUX Tell
BceneHHol. AcTepon/ibl, MeTeOpUTHI, KOMeTbl, 3TO BeIeCTBO paclaBLUIMXCS, B pe3y/bTaTe
VICUe3HOBEHUs CK/leeK runepcdep, HaXoA[LMXCs BHYTPH IJlaHeT. B ciyuae Mcye3HOBEHUs CKIIeek,
PacrioNio’KeHHbIX BHYTPH 3Be37l, 3TH 3Be3/lbl B3pBIBAIOTCS, a IblJeBble M Ta3oBble 00aKka 3TO
TIPO/IYKThI 3TUX B3PBIBOB.

[TpuHsITHE KOCMOJIOTHYECKOW Mojieny «/luaza» He TpeOyeT n300peTeHUsT KaKUX Obl TO HU
ObUI0 HOBBIX (PU3MKO-MaTeMaTHUUeCKUX TeOPHM, a ee BBIBO/bI MOTYT ObITh 0O0OCHOBaHBI B paMKax
CylLleCcTByHOLel (u3nueckol napajurMmbl. Takke, MPUHATHE 5TOW MOJE/NU MOXXeT [OMOYb B
OTHICKAHMM OTBETOB HAa psiJ BOMPOCOB, CTOSIIUX I1epesi COBPEMEHHOW KOCMOroHuein. BoT ux
KpPaTKUM TepeyeHb:

1. OnpeziesieH UCTOYHMK SHEPTUM JJIsi COBepIlIeHUs1 pab0oThl CU/T FPaBUTALIMMA U MeXaHH3M
T'PaBUTALIMOHHOTO B3aUMOJENCTBUs. - VICTOUHMKOM «UMCTOMN» SHEpPryu AJisi COBepIIeHHs] paboThI
CWI TPaBUTAL[MM CYIeCTBYIOLLEr0 MaciiuTaba M C TakoOW [AWHAMUKOW SHTPOINUM B HaileM Mupe
MOJKET CIY>XKUTb TOJIbKO BHYTPeHHsis (TIOBBILLIEHHOe [jaBjieHue) SHeprus 3¢upa Haiero Mwupa, u
cOpacbiBaHWeM SHTPOIUU B APYTOid, KOHLIEHTPUUHBIN Mup.

2. Caumaercs mpobnemMa akKymynsiquyd Oosblimx o0BeMOB 3¢upa U BeIlecTBa,
TIOTJIOLaeMbIX uepHbIMU JbipamMu. - O6vem Cdepbl-f , KoTopblii npeBbiiaeT 06vemM Cdepbi-q,
TI03BOJISIET BMECTUTb He MeHee TT0JIOBUHBI Bcero 00beMoB 3¢vipa 1 BelecTBa Hailero Mupa.

3. OOBsICHsIeTCSl HalIMuKe YepHBIX JbIp B LIeHTPe KaK/[0i rajlakTUKu - YepHble /bIPbI, 3TO
e/IMHCTBEHHO BO3MOJKHbI€e L|eHTDPbI PUTSKeHNs BO BceseHHOI.

4. ObOBsicHsIeTCSl paBHOMEpHOe paclipe/ie/ieHre IJIaHeT B Halllel BcesleHHOM. 3BecTHO, uTo
CKOPOCTH TanakTHK KakK MUHMMYM Ha TpU MOpsiiKa HIKe CKOPOCTH CBeTa, W 3/eMeHTapHbIH
TMIO/iCUeT M0Ka3bIBaeT, YTo 3a BpeMsl 15 MWIIMap/ioB JIeT, MPOoLIeJIINX OT Hayasa IpeZroaraeMoro
B3peiBa, BCsi MaTepust Hatiell BceesleHHOH fio/mKHa Oblsla ObI TTIOMECTUTLCS B IIape C paguycoMm 15
MUWIJTMOHOB CBETOBBIX JIeT, a 3TO TIPOTUBOPEUUT (haKTaM, TaK KakK TaJakTUKU y)Ke 0OHapy>KeHbl Ha
paccrosiHusiX, Oombimx 10 MWIIMApOB CBETOBBIX JIeT, W HET COMHEHWH, UTO OHU OyZayT
oOHapy)KeHbI U Jja/iblile TI0 Mepe poCcTa TeXHUUeCKHUX BO3MOXKHOCTel [6].

B mpouecce paBHoMepHOro paciuiupeHusi Cdepbl-o 1 BOBJEUEHHOW B 3TOT IpOL{ecC
Codeprl-f , MecTa CcKIeeK, a 3HaUUT M BCe MAacCHBHble KOCMHUYECKHe Tella paBHOMEPHO
pacripe/ie/IWIMCh 10 IPOCTPAHCTBY BCETIEHHOM.

5. fluencTast CTpyKTypa rajiakTH4eCKUX CBepXCKOTIeHUM 00BsICHSIeTCsl 3aKOHOMEPHOCTSIMHU
pacripefie/ieHUs1 TO/IBWKHBIX ~OCLIWUIATOPOB (MECT CK/eeK) B HHTep(hepeHLMOHHOM IoJjie
TIPO/IOJIbHBIX BOJIH TPOTO3¢upa. TypOyseHTHbIe MOTOKK MPOTO3(dHpa Ha BbIXO/e U3 BHYTPEeHHeU
obnmactu  [Iuagpl  ABASIOTCST  TeHEPAaTOPOM  TPOJOJIBHBIX — MPOTO3(UPHBIX BOMH. Takke
VHTep(depeHIMOHHOe 10/1e POTO3(MPHBIX BOJH BAUSET HAa Pacro/IOyKeHus MJIaHeT B ralakTUKax U
B 3Be3/[HBIX IJIaHETapHbIX CUCTEMaXx.

ITpu ckopoCTH pacrpocTpaHeHHsl NPO/0/IbHBIX NPOTO3(UPHBIX BOJH paBHOU 4,3-10/23 m/
c [5], mosiBAsieTCS BO3MOXXHOCTh (POPMHPOBAHUSI SIUEHMCTOM CTPYKTYPhl CBEPXCKOIUJIEHUW C
pa3mepamu pebep siueek opsifika COTEH MUUITMOHOB CBETOBBIX JIET.

6. ITapafloKC «CKpBITOW» MacChl, CyTb KOTOPOTO B TOM, UTO B CKOI/IEHUSIX T'aJlaKTUK UMEIOT
MeCTO Takuhe pacrpefieieHusi CKOpDOCTeM rajakTHK, KOTOpble B paMKax M3BeCTHBIX
KOCMOTOHMUECKMX TEeOpUM yZAaeTcs OOBSICHUTh TO/NBKO TPH TPUHATUM  JOMYIIeHUs O
CyILLIeCTBOBAaHMM HEKOW TPYyJHO o0OHapyXKuBaeMoi «TEeMHOM Marepuu», BO MHOTO pa3
NIPeBOCXO/IsAIIIel BCIO HAO/MI0jaeMy 0 MacCy CKOTIJIeHUSI.

BBesileHue B pacueThbl CU/IbI, CIeAYIOLEN U3 NPUHATHS (akTa CylleCTBOBaHUS PaJyaibHbIX
TIOTOKOB MPOTO3¢Upa, ONpe/e/soUX XapakTep JBKeHe KOCMAYeCKUX TeJl, T03BOJIUT M0/IyUUTh
COrJIacyrolecsi C peajbHbIMU OLIEHKM paclipefie/ieHHil CKOpOCTel rajakTWK B CKOIUIEHHsIX Oe3
TIpYBJIeUeHUs] TUTIOTe3bl O «CKPBITOM» Macce.

7. Bce «mapasiokcaibHbie» 0CODEHHOCTH [BWKEHMSI MAaCCHBHBIX KOCMMUECKUX Tell



OOBSICHSIOTCST CJIOXKHBIM XapaKTepOM B3aWMOJENCTBUs 4X MepHBIX MPOTO3(HPHBIX BOPOHOK U
MIPOTO3(UPHBIX BUXPEBbIX 00pa30BaHU.

8. Hanmune ueTKMX «TPaBUTALIMOHHBIX» PAaHUL] Y MACCHBHBIX KOCMUYECKUX 00BEKTOB, B
ToM uncne Cosnuija, 3emnu U JIyHbl. - I'paHutibl 3(pUpHBIX BOPOHOK (pU3MUECKH He MOTYT ObITh
PasMbITBIMH.

IlepeueHb HEKOTOPBHIX 3KCIEPUMEHTOB, pe3y/bTaTbl NMPOBe/eHHs KOTOPbIX MOIYT
NMOATBEPAUTD PeaTMCTHYHOCTb Moje/ [lyriekc Becenennas

1. OKcrlepuMeHTHI 110 BBISIB/IEHUIO paZiMajibHBbIX MOTOKOB 3¢upa (oXkuzjaemasi BeJMUYMHA
CKOPOCTH 3THUX TIOTOKOB paBHO 11,2 KM/C). OTO MOTYT OBITH SKCIIEPUMEHTHI AHAJIOTHUHBIE OITBITaM
MaiikenbcoHa U Mussepa, a Takke SKCIIePUMEHTHI C UCI0/Ib30BaHWeM MpUO0pPOB, OCHOBaHHBIX Ha
MHBIX WesiX: pe30HaTopbl, Masepsl, 3¢dekr Meccbayspa u zap. [7]. K 3ToMy mepeuHio MO>KHO
J00aBUTb 3KCTIEPUMEHTHI TI0 U3MepeHUI0 BeJTMUMHbI OTK/IOHEHUs JTyda CBeTa OT TOPU30HTaIU To
JleiCTBHeM paiianbHbIX S3(PUPHBIX TOTOKOB.

2. DKCTIepUMeHThI TI0 U3MepeHUI0 BeJTMUMHBI YCKOpeHUsi CBOOOJHOTO TMajieHrsl Ha pa3HbIX
raybuHax mop ypoBHeM Mops. C pocToM TyyOWHBI, BeJMUMHA [aHHOTO YCKOPEHHUs [I0JDKHA
HerpepbIBHO PaCTU BHe 3aBUCMMOCTH OT MJIOTHOCTH OKPY’KAIOLLMX 3eMHBIX MOpo/. Tak Ha riy6uHe
paBHoM 10 KM 1OJ ypOBHEM MOps BeJMUMHA YCKOPEHUsl [OJ/DKHA  COCTaBJ/ATh TOpsi/Ka
9,83 km/(c*c).
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IIpunoxenne «I'paBUTariUsA»
"TspKeCTb TIOKOSIIIeroCs Tejla eCTh He UTO MHOe, KaK 3aZiepykaHHoe ABM>KeHe @ 6e30Hy"
M. B. JlomoHocos, A.1. CnobuH

B Hacrosiiee Bpemsi He MMeeTCsl 00IIero 1mogxoza K 00ObsCHEHUIO sIB/IeHUSI TPaBUTALIUH.
CneznyeT roBOpuTh He O TEOPUM TPaBUTALIMM KaK TaKOBOM, a O TEOPHUsIX TPaBUTALIUU, AaKe AJIs
Kaccr(rKa KOTOPbIX TpeOyeTcst He O/IMH, a HECKOJIBKO KaTasoroB, COCTAB/IE€HHBIX 110 Pa3HBbIM
npu3HakaM. Cpeau Haubosee U3BECTHBIX TeOPWM IIMPOKOE paclpoCTpaHeHWe TIOMyUr/IN:
CKa/sipHble MOJle/IM TPaBUTALiUM B KOTOPBIX BCEe BBIBO/BI U YTBEP)KJEHUS CZleJlaHbl Ha OCHOBE Tpex
C/IeYIOLIMX TOCTY/IaTOB, MEPBbIM - MOCTY/IAaT O MOCTOSIHCTBE CKOPOCTU cBeTa. BTopoii- mocTynat
00 9KBMBa/IeHTHOCTH HEPIMU U Macchl. TpeTuii - MOCTy/IaT O TOM, UTO 3TA0H [JIMHBI CXKUMAeTCs],
a Bpems 3amejsisieTcsi B ToTeHuuanbHOW siMe (Hopactpém, OuHiuTeitH-DoKKep, JIMTTIBYA,
beprman, [Tsrgk-Tannepa, Posen, [Tananerpy, Hu, Koneman, JIu-Jlaiitmana-Hu). BumeTtpuueckue
TeOPUU, UCTIO/b3YIOIIMX pa3/inyHble Croco0bl MOAWGUIMPOBaHMS (paclIMpeHus) TpaBUTaLuu —
OumeTpuyecknx (OpPManM3MOB, TeOpPHH C KpyueHHWeM, HeOObIYHbIX CKalIsIPHO-TeH30PHBIX
paciuvpenuii.(Po3en, Pacronn). KsasunuHelinble Teopuu (Yautxen, [lesep-JlopeH, Bosnmnu-
I>xambunan-TromHo). Ten3opHele Teopun  (OuHIUTelH). CKajsIpHO-TEH30pHbIE — TEOPHUH
(Tupu ,Moppan, Bpanc-/luxke, Beprman, Baromep, Hoppseara, BekeHmTeiin). BekTopHO-
TeH30pHble Teopuu (Ywui-Hopasear, Xemnmunrc- Hopggear). Hemetprueckue teopuu (KapTaw,
benundanre, Lpaiirapt) [4].

Hewmuoro uctopuu, B 1682 rogy Mcaak HbioToH chopMynivpoBas CBOK TMIOTe3y Kak
3aKOH BCeMHUpHOro TaroteHus. OHa 3ByUWT Tak: BCe Tejla NMPUTATMBAOTCS JPYr K Jpyry, cuia
BCEMUDHOTO TSTOTEHWsI TIPSMO TIPOTIOPIIMOHANbHA TIPOM3BEIEHUI0O MacC Teql U 00OpaTHO
MIPOIOPLMOHA/IbHA KBaZipaTy pacCcTossHUA Mexxay Humu. [1pu sTom HetoToH nucan: ... «Bel uHOrzAa
TOBOPUTE O I'PaBUTALMM KaK O YeM-TO CYLJHOCTHOM, HeOoTbeM/ieMOM. Moo, He NpUIHChIBaUTe
JJAHHOTO TIOHSITUSI MHe: T10 MOBOJYY I'PaBUTalLiMM He OCMEIMBAlOCh CyAUTb». (U3 nmucbMa beHTesnero
— 1693). To ectb, K IOCTy/saTy COBPEMEHHOM TeOpWMU TpaBUTALMM, YTO CBOMCTBO TeJl
«TIPUTSTMBaThb» €CThb BHYTPEHHee (CKPbITOe) CBOWMCTBO Te/, U CYILeCTByeT HeKoe (u3nuyecKoe
rpaBUTALIMOHHOE 10J1e (110J1e TAroTeHus1) HbI0TOH OTHOLLIeHUS He UMeeT.

Kpome Toro, B ¢usuke co BpeMéH HbrOTOHa 3aKpenmuioCch pacCMOTPEHME B KauecTBe
MIepBUYHOTO 00beKTa MaTephaJbHOM TOUKH. B pe3ysbTaTe OCHOBHBIE 3aKOHBI MEXaHHKH (3aKOHBI
HrroToHa) okasanuch c()OpMynMpOBaHHBIMU IPUMEHUTETBHO K B3aUMOZEMCTBUIO TOUEYHBIX Macc.
910 mopozauno TpobsieMy ToOsiB/ieHHH OeCKOHEUHBIX 3HAUeHHM CHU/I B3aMMO/IMCTBUS, SHEPTUil U
Macc. Kak nucan I'eresb:-«...He/b3d CMEIIMBATh TO, UTO OTHOCUTCSI K CBOMCTBEHHBIM MaTeMaTHKe
(opMasnbHBIM TPUHLMIAM T03HaHWS, C (PU3NUECKUMM TOUKAM{ 3peHMs], Hesb3sl IPUITMCHIBATh
(13nyecKyro peasbHOCTb TOMY, UTO 00/1a/laeT peasibHOCThIO TOIBKO B 06s1acTh MaTeMaTHKU» (16).

K HacTos1eMy BpeMeH! HaKOIMW/IOCh MHOXXeCTBO HEOIIPOBEP KUMBbIX 3KCIIepUMEHTA/IbHBIX
(haKkTOB, TNIPOTMBOpEYAllMX 3aKOHYy BCEMHPHOIO TSTOTEHMs, BO-TepBbIX TapaZokc HeiimaHa-
3enurepa, Korja B COOTBETCTBUM C BBIYMC/IEHUSIMU T10 (popMyJie 3aKOHa BCEMHPHOIO TATOTEHHUs
cuia TsKecTu B JitoOol Touke BceseHHOW o/mkHa ObITh GeckoHeyHO O6osibliioi. Bo-BTOpbIX,
noctynar 3BT o ToM, 4TO BCe Tejia IPUTATMBAIOTCSA LPYT K JPYTY C CUJIOW, NTPONOPLIMOHAIBHOU MX
Maccam, He MOJTBEpP’KJaeTCsl ONbITaMU MOC/IeJHEr0 BpeMeHU. Tak, y [eCITKOB CIyTHUKOB IJIaHET
ConHeYHOU CHCTeMBbl HET IPU3HAKOB COOCTBEHHOTO TSTOTEHWsS — y HUX He OOHapy)XKeHO HU
COOCTBEHHBIX CIyTHUKOB, HU aTMocdepnl. Tpu criytHruka CarypHa Teodwusi, Tenecro u Kanurico
HaXO/IATCS HAa OZJHOM U TOM >ke opOuTe TIpY OHOU U TOM e ckopocTu obpamenus (T=1,8878 cyr.)
C pa3HuLed Macc Ha naTHazAuath nopsaakos (y Teopuu m=7.55x1020kr, a y Kamunco m=4x105kr)
3a JIUTe/IbHOe BpeMsl CYLeCTBOBAHUS He MPOSIBWIN CBOe TArOTeHWe JpYyr K Apyry. TouHO Tak ke
Ha VC3 u MKC, Haxogsicb B HEBECOMOCTU OTHOCUTE/NbHO 3eMHOW TpaBUTaLMH, NPeMETHI,
WHCTPYMEHTbI He WCTIbITHIBAIOT HM MaseHIlero NMpUTsKeHWs KaK BHYTPU KopaOsisi, Tak U TIpH
BbIXO/le B OTKPBIThIM Kocmoc. Elije ofHMM XapakTepHbIM IIPUMEPOM OTCYTCTBHSI CH/IbI TATOTEHUS Y
HeOeCHBIX Tesl ObIIM Hey/lauHble TIOMBITKA BBIBECTH aMepWKaHCKWe 30HAbl NEAR U SmoHCKMIA
HAYABUSA Ha opOUTy MCKYCCTBEHHBIX CITyTHUKOB acTepouzioB Jpoc U MTokaBa. OmbITHI He



y/lanmuich, TpPaBUTALIUM y aCTepPOU/I0OB He 0Ka3asoch [5].

OTcyTCTBYE CUJ TIPUTSDKEHUS] Y HEKOTOPBIX KOCMUYeCKUX 00BEKTOB, TakKkKe He 0OBSICHUM
C ToOukd 3peHusi o6medi Teopuu oTHOcUTenbHOCTU (OTO). OOBSCHSIS  TPaBUTAL[MOHHOE
B3aUMOJIeNCTBUe  DWHIUTENH TIOHATHSI CWJa, SHEepPrus, cpefa, maTepusi U T.[. 3aMeHWI Ha
reoMeTpuueckre abCTpPaKLMKM MPOCTPAHCTBO-BPeMs], IepeHarpaBruB MOWCKU (U3MUECKUX SIBI€HUN
Ha MaremaThyeckue roctpoeHus. OJHAKO BOMPOCOB TpPH 3TOM He ybaBuiock. Bo TepBbIX, 3TO
OosbIlIvie TpajiieHThl CKOPOCTH BPEMEHH, TaK Ha MOBEPXHOCTH HEHTPOHHBIX 3Be3[] 3TOT rPaZjieHT
MO>KeT JJOCTUTaTh BeJIMYMHBI HECKOJIBKMX CEeKYH/, HA MMKDOH, UTO JI0/DKHO Kap/IMHaIbHO U3MEHUTh
XapakTep BcexX (U3NUeCKUX IMpoLeccoB. Bo BTOPBIX, TeueHHWe BpeMeHH BCHSATH /s Habmogarerns,
TIpUOJIMKAIOLIEroCs K CBePXMaCCUBHBIM 00beKTaM, Tak Kak corinacHo OTO 3a Musuidap/pbl JieT ux
CYILIeCTBOBAHHMSI OTCTaBaHHE IO BPeMeHH B 00/1acTSX TPOCTPAaHCTBA BO37€ HUX OT BpEMEHH
BceneHHoOM [I0/DKHO COCTaB/SITh MUIJTMOHBI JIET.

M3 Bcero Bblllle U3/10)KEHHOTO MOXXHO CZie/1aTh BBIBOJ, YTO Ha CerOAHSIIHWN [JeHb He
CYILLIeCTBYeT JOCTaTOUHO Pa3yMHbIX 00bsicHeHUI (hakTa Hayuuusi rpaBuTaluu. Kak rucast mo sTomy
ooy Puuappg ®elinmaH: - «Co BpeMeHH HblOTOHa UM [0 HalMX JHEM HUKTO HE CMOI OMNMCAaTh
MeXaHH3M, CKPBITbIM 3a 3aKOHOM TSTOTEHHs, He TMOBTOPUB TOr0, YTO y)Ke cKa3aa HbIOTOH, He
YCJIOKHHB MaTeMaTUK{ WM He MpefiCcKasas sIBJIEHUM, KOTOPBIX Ha CaMOM Jiejie He CcylecTByeT. Tak
YTO /10 CUX TIOp Y HaC HeT MHOUW MO/ /1Jis TEOPUM rPaBUTALIMM, KDOMe MaTeMaThuuecKom» [13]

13 Bcex Teopwii, OOBSICHSIIOIIVX $SIBJIEHHe TPABUTALIMH, TEOPUH, OTPEEeSIOe CHIIbI
rpaBUTaliMM KaK B3aMMOJIeMCTBHME >S(upa C BeLeCTBOM, 3aC/y)KWBalOT, Ha MOM B3IJIs],
HaunOoJibIrero noBepust. «CormacHO MoeMy MHeHUt0,— Tucan JlekapT MateMaThKy MepceHHY,—
TSDKECThb 3aK/IlovaeTcsi He B YeM HHOM, KaK B TOM, UTO 3eMHble Tejla B JIeHCTBUTENBbHOCTU
TOJKAIOTCA K LIeHTPY 3eMJ/IM TOHKOW MaTepuei». A TakKe ...«CBOMCTBO TSDKeCTU» Tejly MpPUJaeTcs
CWaMH, BO3MYILLAIOLIUMU Cpefly, B KOTOPYIO IIOTPY’KeHO paccMaTpvBaemMoe Tejl0, YTO HUKAKOIro
MexXaHM3Ma B3alMHOT0 «TIPUTSDKEHUs» MeX/y TeJlaMU He cylecTByeT» (14),

[TpuHATHe KOHLENLMM MHPOBOM Cpebl - 3(upa SBISIOLIEIOCS OCHOBOM CTPOEHUs
BellleCTBa U HOCUTeJIeM SHepruv (u3nuecKux I0Jieil U B3auMOJEeMCTBUI MO03BOJIsIeT MOCTPOUTH
HaunboJiee TIPOCThIe MO/Ie/IM MUPO3/jaHust. DPUp, co BpeMeHH (HopMy/upoBaHusi HbI0TOHOM 3aKOHa
BCEMUPHOI'O TSATOTEHMs], paccMmarpuBaicd (B TOM uMcle M caMuM HblOTOHOM) B KadecTse
MaTrepuasbHOT0 areHTa MeXXJy TSATOTelIIUMU APYT K Apyry Tesamu (Maccamu). ['eopr Jlyu Jlecax
(1749r.) npepnosaras, 4To MPOCTPAHCTBO 3arl0/IHEHO Me/IbYakllIMMM 4aCTULaMH, KOTOpble MOTYT
IIPOXO/UTH Yepe3 MaTepuajibHble Teja, IIOIJIOLIAsCh B HUX JIMIIb YacTU4YHO. B pesysbrare
TIOIJIOLIeHUsT 4acTy TejlaM IlepefjlaeTcsi WX MMIY/bC. ITOCKO/IBKY KOHL|eHTpauusl 4acTHL] C
Hapy’>KHOW CTOPOHBI Tes 00JibIlle, YeM MeX/y HHMH, TO Tejla KakK Obl MO/Ta/JKWBAIOTCS BHEILHUM
nasnenveM vactul]. ['eopr ®pugpux Beprxapzg Puman (1826 — 1866) B pabore «®parmeHTbI
(unoco(cKoro coziepykaHus» BbICKaszaa CaefyroLyr0 uzer: «CylecTBYIOLIYI0 B KaX[OW TOUKe
MIPOCTPAHCTBA OMpe/ie/IeHHY!0 0 BeJIMUMHe W HalpaB/IeHHI0 CUTY YCKOpeHUs (T. e. TpaBUTaL{UM) s
MBITAlOCh  OOBSICHUTH  JIBW)KEHWeM HeKoW CyOcTaHIUM, HarosHsomeid Bce OeckoHeyHoe
IIPOCTPaHCTBO, & UIMEHHO [OIyCKAal0, YTO HarlpaB/IeHVe ee JIB)KeHUS COBIaJaeT C HarpaB/ieHHeM
CWIbl yCKOpeHUsi (CBOOOJHOTO TafieHusi), a CKOPOCTh ee TIPOTOpLIMOHA/bHA BeWYMHEe CHJIBI
yckopenusi». [xeiimc Knepk MakcBenn (1865r.) npuzepskuBancs (py3nuyeckod TMIIOTe3bl, «UTO
VMeeTcs Kakasi TO 3¢upHas cpefa, 3aroJiHsOLasi MPOCTPAHCTBO W IPOHU3bIBAIOLAsl BCe TeJa,
KoTOpasi 00/1a/jaeT CrocoOHOCTHIO OBITH TPUBO/IMMON B /IBIDKEHHE, TIepeJjaBaTh 3TO JBMKEHHE OT
OJHOW CBOEH yacTHh K JIpyrod W cooOljaTb 3TO [BWKEHWe TIOTHOW MaTepuM, HarpeBasi eé U
BO3/IeHiCTBYsI Ha Heé pa3HOOOpa3HbIMU criocobamm» [15].

CyiectBytoiiue «3¢pUpHbIe» TeOPHUU TpaBUTALMKM MOXKHO pa3bUTb Ha /[Be OCHOBHbIE
TpYIIbl, TeOpUM «MHUKporpaButauum» [1.2.3.5.6.7.] u «makporpaButauuu» (8.- 11.). CyTb
MeXaHhU3Ma MUKDOTPaBUTAL[UM OOBSCHSIETCS TeM, UTO TPU HerpepbhiBHOM mMorJoiieHnu (PuMan)
win 3KpaHupoBaHus (Jleccaxx) supa aToMaMy MaTepuasbHbIX Tes, MeXy aTOMaMM CO3/aeTcsi
3¢upHas pa3peXeHHOCThb, B pe3y/bTaTe uero BHeIlIHee /jaBeHHe 3¢upa Ha aToMbl OyzeT OoJiblie,
yeM B NPOCTPaHCTBe MexJy HUMU. B pesynbrare pasHMLBI JaB/IeHWM, aTOMBbI IPUTAJIKUBAOTCS
JPYT K ApyTy MoToKamMu 3¢gupa. B cBoeil COBOKYITHOCTH COMM3UBILLINECS aTOMBbI, (POPMHUDPYIOT Makpo



MIOTOK 3(hripa, KOTOPBIM BMsieT Ha [IB)KEHHE IPYTUX COBOKYITHOCTEHM aTOMOB.

TeopeTuKy U3 TPynIbl «MakKpo» I0J1aratoT, UTo 3(Up YCTPEM/ISIeTCSl He B KaXK/bll aTOM B
OT/IeIbHOCTH, a B HeJpa CaMUX KOCMHUECKHX TeJl, OOBSICHsS ABWKeHHe 3pHpa 3a CueT pPa3sHOCTH
JlaBreHus 3gupa BHYTpU U BHe miaHeT [1, 17]. [Ipyrue yueHble CUMTAlOT, YTO «IIPUYMHOMN
BO3HUKHOBEHUSl CWIbl TIPUTSDKEHUS Tesl SIBJISIeTCS TPaJIMeHT [laB/IeHus, BO3HMKAIOLUU B
COOTBETCTBUM C ypaBHeHHeM bepHy/uM pu BUXpeBOM JBW>KeHUU 3(pUpHOro rasa» [5].

OpHako, TeopuH 3(QUMPHOM TPAaBUTALMM CTAJKUBAIOTCS C IiefbIM psigoM mpobmem. Tak
TEOPUU «MHUKDPOTPABUTAL[UM» HE MOTYT O0BACHUTH (PakT (HopMHpOBaHUS KOCMHUUECKHX Tes TpH
I'POMa/{HOM pa3HULIe BeJIMUMH 3/IEKTPOMAarHUTHBIX ¥ IPAaBUTALIMOHHBIX CHJI, @ TAaK)Ke MpeobaanHus
CWJI, CBSI3aHHBIX C TeIJIOBBIM JIBW)KeHUeM aTOMOB U MOJIeKYJl HaJ| TPaBUTALIMOHHBIMY CUJIaMHU.

BO3HMKaIOT BOIMPOCHI U K TEOPHUSM «MaKpOTpaBUTalMK». Tak HarlpuMep, i TOTO UTOOBI
coBeplianack paboTa, B cUCTeMe [JOJDKHBI ObITh 00/1aCTH C BBICOKMM U HU3KUM YPOBHSIMU SHEPIUy,
TaK Kak Tiosie3Hasi paboTa MPOM3BOJUTCS TOJBKO B pe3ysbTaTe Tepeiayd SHeprud OT 00/1acTu C
BBICOKUM YypDOBHEM 3SHepruv K o0/acTH C HU3KHUM ypOBHEM SHeprud. A HU O/IHa, U3 «MaKpO»
TEOpHWH, He yKa3blBaeT HU MCTOUHWK SHEPTUM [Jisi COBepIleHHs paboThl rPaBUTALMIOHHBIX CHJI, HUA
00J1aCTH CTOKA C HU3KUM YDPOBHEM SHEPIUH.

Takke HeT pa3yMHOro OOBSCHEHHS OTCYTCTBHIO COOTBETCTBYHOLEro Macmrabam
3HepromnoTpeb/ieHUsT KOJIMYeCcTBa Terla, KOTOPOe JOJ/DKHO BbIZIESSIThCS TIPU Tpeobpa3oBaHUU
SHEPruM MCTOYHUKA B paboTy cui MpUTsDKeHUs. B 3akphIThIX cucremax moboe rpeobpa3oBaHue
OJJHOTO BHJIA SHEPTUU B JPYroi COMNPOBOKJAETCS HEBO3BPATHLIM I€PEXO/0M YacTH SHEPryu B
Teryio. B KOHeuHOM cueTe, BCe BbICLIME BU/JbI 3SHEPrUd IepexofAT B CaMyH HHU3IIYIO
Pa3HOBU/HOCTb, B TEIJIOBYIO SHEPIU0, KOTOpasi paBHOMEPHO pacripezeseTcsl Mexay 3/1eMeHTaMu
CUCTEMBI], & CUCTeMa MPUXOJUT K CBOEMY CaMOMY IPOCTOMY COCTOSIHUIO, K TeEPMOJAVHAMAYECKOMY
PaBHOBECHUIO.

O macmtabax sHepro3arpar, nmpu paboTe CHUI TPaBUTALIMH MOXKHO CyJUTb 10 TOMY, UTO
TOJIBKO [/Is1 yZiep’KaHus Iapbl KOCMUYeCcKUX Tes 3emsist JIyHa exeCeKyH/Hble SHeprosaTparbl
cocTaB/sitoT okojio 3,0465*10/30 spr, ans popmupoBanusi CoJsiHIL[a U3 MeXK3BE3JHOTO BellecTBa
3aTpaueHo SHepruv nopsifka 2,28*10748 spr. [12] B CoBeTcKOW SHLMK/IONEJWM HalUCaHO: -
«Cuna, ¢ KOTOpOM COMHeYHoe W3iyyeHue AaBUT Ha 3emmo , B 10A13 (pa3 MeHbllle, ueM Cuia
rpaBUTaLMOHHOrO TnpuTsbkeHusi 3emmn K ConHuy».(Pusmka kocmoca. M., Cosetckas
sHuukIoneaus. 1976, ¢.216). T.e. CoBOKyIHasg MOIIHOCTb T'DaBUTALMOHHBIX CW1 BceneHHoW B
JlecITb TPWUIMOHOB pa3 Oofbllle MOIIHOCTA W3/lyueHUss Bcex 3Be3n. [lpy  3ToMm, B
TepMOMeXaHW4YeCKMX CHCTeMax TIpH TpeoOpa3oBaHWe BHyTpeHHel 3Hepruu B (opmy paboThI ,
YacTh 9Hepruu OyZeT mepexoJuTh B KWHETUUECKYI0 3Hepruro dactuil. IIpyu Takux Maciirabax
JHEProBbIJie/ieHNs] Halla BceneHHast [O/DKHA OBIT TieperpeToii B TiepBble MW/UTHOHBI JI€T
CYIIeCTBOBAHHMSI, a MeXAy TeM, B Hab/rofaeMol 4YacTH BCe/leHHOM JIOMUHHDYET TOps/JOK,
BbID&KEHHbIV B JIMHAMUKe BpallleHNs Fa/llakKTHUK U 3Be3[,.

Kpome TOro, Hu ofHa M3 «3(QUpPHBIX» TeOpHMM He [aeT OTBeTa Ha BOMpOC, a Kyja
COOCTBEHHO HCuYe3aeT BCS Ta Macca BeljecTBa M 3(vpa, MOT/IOMeHHbIe aTOMaM{ W/IN JIPYTUMH
LleHTpaMy TIPUTSDKEHUS], 38 MWIIMApAbl J1eT Cyli{eCTBOBaHUs BceneHHOM.

JIutepaTtypa

1. Banmabait B.M. Dneprermueckue Hauana. ['paButaipioHHoe mose. (I'pa. Ilome -
MIPOCTPAaHCTBO CKOPOCTEH YacCTHL| C HyJIeBOM MacCOM MOKOSl. ATOMBbI NIPUTATMBAIOT 3GUp CO37aBast
paspsikeHue 3¢upa)

2. borocnoBckuii M.M. Teopuu rpaBUTaliuu U eé MexaHH3Mbl

3. Byxanos W.II. ViHepiyis ¥ rpaBUTalyis: B MOWCKaX pelieHUs MpodsiemMbl (usnueckas
MO/ieJib UHEpPLMM U T'PaBUTALIMOHHBIX B3aUMO/IeHCTBUM, ee 0OOCHOBaHHe U TOCTPOEHHe TeOpUU
(sAepLuK)

4. T'op6aueBuy @.d. IdupHas cpefia ¥ TpaBUTALMS.

5. Mnpuenko JI.W. [Ipupoga cui rpaBUTaLivy, UHePLUY, ABWKEHUs IIaHeT

6. Kum A.C. MexaHuKa 3¢upa 1 NpUHLUT aOCOMFOTHOCTH.



7. Jlebenes B.A.O ¢dopmupytoieldi u copepsKaieid TATOTEOLe Tela HerpepbIBHOM
CTIJIOLLTHOM cpe/ie.

8. Jlysun B. A. D¢pup u muposganue, uiu KoHely pensiTuBusmy.

9. PrikoB A.B. Hauana HaTypHOU (DU3UKM.

10. Cyxonoc C.H. CTpyKTypa IyCTOTHI.

11. Xonmauckuii A.C. DnemeHTtapHas ¢u3uka scupa.

12. MykymeB B. A. HypbakoBa I'.C. >Kayramesa C.A. I'paBUTal[iOHHasi SHeprus
CUCTEMBI TeJl.

13. ®deiinman P. XapakTep (U3nuecKux 3aKOHOB.

14. OenxoB B.K. MogenupoBaHie UCTOUHHUKA «II0JISI CUJT TSKECTH».

15. Makcsesu [.K. [luHamuyeckast TeOpUsi 3/1eKTPOMarHUTHOTO T10JISL.

16. T'eresib O6 opbuTax raHer. ®unocodckas AUCCepTaLys.

17. AmokoBckuii B.A. Obuas 3¢pupoarHamuka. MogenupoBaHue

CTPYKTYP BellleCcTBa U I10Jieii Ha OCHOBe Tpe/iCTaB/IeHNH 0 ra301oj00HOM

s¢upe.



IIpunoxenne « MyabTHBEPC»

'urioTe3a, 0 MHOXXeCTBEHHOCTU MUpOB y (U3MKOB - TEOPETUKOB MOIy4Yuia JA0CTaTOYHO
IIMPOKOe pacrpocTpaHeHye. Tak corjiacHO Mojend, TnipeasioxeHHo, B.I'. Kpeuetom [1],
MepBOHAYA/IbHO BO3HUKILIAsA S5-MepHasi BceneHHasi sB/isieTCS HEYCTOWUMBOM M TIEPeXOJUT B
YCTOMUMBOE COCTOSIHME B pe3ysbTare (a30BOro Iepexofia K CTPaTU(PULIMPOBAHHON CTPYKTYpe,
cocrosiieil u3 beckoHeuHOTro Habopa 4-MepHBIX apasieTbHbIX MUpOB.

K mopgensm Takoro poja  MOKHO OTHeCcTM M-Teopud, B KOTPOM Hallla BCejleHHast
paccmMaTpuBaeTCsl Kak oOJHa W3 MHOrux B bosnbmon BcemeHHOM Kak MHOTOMEpPHOTO
[TpocTpaHcTBeHHO-BpeMeHHOro  MHoroobpa3ust  [2], Mojenb  BeTBSIMXCS  MuUpoB  [3],
MHO>KeCTBEHHOCTH KBaHTOBOMeXaHWYeCKUX (YHKLMH /JI1 MHOXKeCTBa BcesleHHbIX [4]. B pamkax
TaKOro Tozxo/ja ObIIA MOCTPOeHbl MHOTOUMC/IEHHbIE TeOpeTHYeCKre KOHCTPYKThI: aHTUMuUphI . 1.
Haana[5], MmeTonpoctpancTtBo biioxunieBa [6], «cornpspkeHHbIe», GPUIMOHHbIE U OTOHHbBIE MUPBI,
«Iy3bIpW» HHQSILMOHHOM MOJle/iM, CIIOHTaHHasi (QUIyKTyallds Bakyyma - Mupbl TpaiioHa [7].
[IpyunHOW BBIJBW)KEHUS TaKUX TUIOTE3 SIB/SIETCS HEBO3MOKHOCTh Pa3pelldTb KOHLENTYaslbHbIe
TPYJAHOCTH HayuHbIX TEOpPUM KBAHTOBOW (u3uKW. MHorue mpejjaraemble Mofenu BceneHHoun
OTJINYAIOTCS TIOCTY/IMPOBAHKEM CYII[eCTBOBAHHS MTPAKTHUECKH 0eCKOHEUHBIM KOJTMUeCTBOM MHPOB.
Tak Mofenb  «BeTBSIMXCs» MUDOB OBepeTTa, NMpU3BaHHas pa3pelivTh Mpo0sieMy CKPBITBIX
rapamMeTpoB M KoJijiarca BOJHOBOM (DYHKIMM B KBAHTOBOM MexaHMKe. CorjacHo OBepeTTy, B
KaXK/IOM aKTe u3MepeHUsi (MOMEHT B3auMoOjielicTBUs Habstofarenb — 00beKT) BcesneHHas
pacilervisieTcss Ha psJ NapaiienbHbix MHPOB, B KaKJOM W3 KOTOPBIX peau3yeTcsi OJWH W3
BO3MOJKHBIX De3y/bTaTOB MW3MepeHHs, KOTOpbIX (pe3y/JbTaTOB HW3MepeHHH) MOKeT ObITh
HeOrpaHUYeHHOe KOJIMUeCTBO, C HeOrPaHUYeHHBIM KOJIMUeCTBOM UCXOZO0B. DTO TaKKe KacaeTcs U
Oecunc/IeHHOr0 KO/IMYecTBa CYMepCTPYHHBIX TeOpUM KaXKAas W3 KOTOPBbIX  yTBEp)KJaeT, UTO
BCeJIEHHBIX MOKET ObITb MHOXKECTBO (Peub U/IET O TPU/UTMOHAX).

Jlureparypa

1. Kpeuer B.T'., iBanoBa C.[I. O peanbHOCTH CYILIECTBOBAHUSI 5-MEPHOT0 MPOCTPaHCTBa-
BpeMEHHU U Napasiyie/IbHbIX 4-MepHbBIX MUPOB.

2. Kaky M. IlapannensHbie Mupbl: O6 ycTpolicTBe MUPO3/aHusl, BBICIIUX M3MEPeHUsiX U
Oyay1iieM KocMoca.

3. OBepetT X. POpMyIMPOBKA KBAHTOBOM MeXaHUKH Yepe3 COOTHeCEHHbIe COCTOSTHUSI.

4. T'yn A.K. MaTtemaTnyeckye CTPYKTYpbI U MOJie/TMpOBaHUe.

5. Haan I''1.CummeTpuyHasi BceneHHas.

6. bnoxuHues [].M1.BceneHnHas Kak ra3s (puMOHOB.

7. Tryon E.P. Is rhe Uniwerse a Vacuum Fluctuation?



IIpunoxxenue «Il1aHeTHast KOCMOIrOHUSA»

[Tpy BO3HUKHOBEHWU MeXXTUIepc(epHOi CKIelKH, a 3HaUYMT COOTBETCTBYIOIeN uepHOM
JBIPBI 3eMHOTO TUMa (C paguycoM ropsiika 39 KM ) B o6siake MeX3Be3ZHOTO Ta3a C IMJI0THOCTHIO
okosio 10A-6 1/KyD.cM TIpOM30iiileT pe3Koe YCKOpeHWe HaXOZSLerocsi BOMM3U [JbIPbI CIIOSI
BeIl|eCTBa, YBJ/IEKAEMOr0 pajivajbHbIM 3(UPHBIM TOTOKOM (/lajee Mo TEeKCTY «TPaBUTALMOHHbIN
TIOTOK») /10 CyOCBeTOBOM CKOpocTW. IIpy AomyIlieHWH, YTO SHeprusi BbijessiemMasi TIPYU aKKperyu
(TouHee HY>XHO OBl TOBOPUTH O BTArMBaHWM «draw in») BermmectBa OyzeT coctaB/isitb 2% OT
SHepruy Macchl MOKOs, TO 3a BpeMs 10A-5 ceKyH/IbI BbIIEIUTLCS SHeprus nopsagka 12*10A22 Mpk.

Cuna paBneHusi, OKasblBaeMasi Ha OKDY)KAarOLUM UepHYI0 [bIpDy MeX3Be3/HbIM ra3
pafyanbHbBIMU  TIOTOKAMHM  Ppa30rpeToro pacIIMpSIFOLerocsl BellecTBa M 3/1eKTPOMarHUTHBIM
(peHTreHOBCKUM) U3/lyueHreM, OyZieT MpeBbIllaTh CUJTY, CO3/laBaeMyI0 rPaBUTALIMOHHBIM TIOTOKOM.
3a cuer 3TOr0 3TOr0 M30OBITOUHOTO [aBieHHWs OyJeT TPOUCXOJUTb BbITECHEHHE BeIlecTBa
ME>K3Be3/IHOT0 Ta3a U3 00/1aCTh UepHOM /bIPhI C paguycoM mopsiika 10/6 M. [BwKyiuiics GpoHT
yZlapHOW BOJIHBI CO3[aCT BHEIIHIOIO C(eprueckyro 0000uKy cxaroro BeijectBa «L-000/0uky»
(logjams - 3aropei). Ilpu TomiuHe 3Tod o006onOukKK T1OpsiAka 104 MeTpoB, TIJIOTHOCTH
cocraBrsoiero ee BemjectBa Oyzer ot 10A-5 — 10A-4 r/ky6.cm. TemriepaTypa BeljecTBa
000/10uKH, JoCTUraemasi B Tipoljecce afndabaTHUecKoro CKaTusl, TI0 TIOPSIKY BeJIMUYMHBI OyJer
COOTBETCTBOBATb KMHETUUECKOM SHePruy MacChl TePBOHAYa/IbHOIO MaZileHus] MeXX3Be3/IHOr0 rasa u
MoxkeT coctaButb 10A11-10A12K. Takum obpa3om B L-060/10uku Oy yT obecrieueHbl YCIOBUS AJist
BO3HMKHOBEHUS IIPOLecca siIepHOro ropeHus..

[Hanee, moj [eiicTBHeM TPaBUTAL[MOHHOIO TMOTOKA YepHOW AbIpbI, pasuyc L-o6osiouku
MOXKeT COKpatutbcs ¢ 10A6M go 5*10/5M, a TIOTHOCTH BCEro IPUBJIEUEHHOr0 HAa 3TOT MOMEHT
BpeMeHM U CKaToro BelrlecTBa B ee HkHeM 20 KM cjioe Oyzet mocturath 1,7 r/cm3. Takxke OygeT
copmupoBaHa BHeIIHssT 000/I0UKa M3 MEX3Be3/HOTO BeljecTBa obiield maccod 14*10A13 ToHH.
OOpa3yeTcss MUKpO3Be3[a pajuycoM OKoyio 6.5*10A6M c TemriepaTtypoii BHeIlTHeM 000/I0UKU
okono 10000 K. TInoTHOCTH BeljecTBa BHelIHeW 000/0uKK cocTaBiseT mopsigka 10/-3 1/cm3
BHyTpeHHell 10 r/cm3. IlajeHuto BellecTBa, COCTaBJISIIOIIEr0 BHYTPEHHIOK TOBepxHOCTb C-
000/10UKH, B UepHYIO JAbIpy OyZeT MpernsTCTBOBATH W3/MIyyeHHE AKKPEeIMPYIOIIero OCTaTOYHOTO
BellleCTBA BHYTpeHHel I1apoBoii  obsactu  («A-u3jiyueHue»), Takxke TafieHUut0  Oyzer
TIPEeTISITCTBOBAaTh []aB/ieHWe BBIPOXKJEHHOTO 3/IEKTPOHHOTO Tas3a, 3alloJHSIOLIero 3Ty 00/1acTk.
TakuMm o00pa3om BOKDYT uepHOW [bIpbl OyjeT coxpaHsTbCs cepuueckasi 0071acTb pa3pexeHusl,
BHYTPY KOTOPOW pacriojiaraeTcsi akKKpeLjJMOHHBIM [JUCK W3 OCTaTOYHOI'O BeljecTBa U BellecTBa,
OTJeJISA0Ierocs («OChINarIerocs») C BHyTpeHHel moBepxHoCTU L-000/10UKH.

B Buay maneix pasmepoB MUKpo3Be3bl T = 6000 kM (2*10/-4 oT Maccel 3eM/in) OTepy Ha
TerioBoe Wu3jiyueHre OyAyT TMpeBbIIaTh KOJWUUECTBO 3HEPryu, TMOCTYMarollel OoT siZiepHOro
rOpeHusi, O/IHAKO SHepreTHueckuii basaHc Oy/1eT TOMOMHATECS 3@ CYeT SHePruy TPABUTALIOHHOTO
CKaTUs W SHepruu A-u3nyueHus. [laHHasi SHepreTuueckas TOJIUTKa OyZieT MOAjep)KUBaTh
TemriepaTypy BHyTpeHHel cdepbl 3Be3zbl nopsizka 10A7- 10A9K uto obecrieunT TpOTeKaHHUe
slePHBbIX peakLuii HyK/1IeOCUHTe3a.

YCTOWYMBOCTE  CyIIeCTBOBaHMSI 3Be3fbl OyZeT oOecreurBaTbCsl TpOLleCCaMu  C
oTpuLiaTe/sibHONM 00OpaTHOW CBsA3bt0. Tak TMOCTyIJIeHMe HOBOTO «XOJIOJHOTO»  BeIlecTBa,
yBJ/IEKaeMOr0 T'PaBUTAIJMOHHBIM TIOTOKOM OyZleT pery/MpoBaThCs MOIHOCTBIO M3/Iy4YeHHs 3Be37Ibl,
OTTa/IKUBAIOL[MM 3TO BeLeCTBO, a TaKKe WCTeKaroL[UMH TTIOTOKAMU «TOpsTYero» BelllecTBa 3Be3/bl.
[TocTynyieHre BellecTBa B YepHYHIO AbIpy OyJeT JIMMUTHPOBATHCS MOIIHOCTBIO A-H3/TydeHws,
WHTEHCUBHOCTh KOTOPOTO, B CBOIO Ouepe/ib, Oy/ieT orpe/iensiTbCsi KOTMUeCTBOM aKKpeLMpYHoLero
BellecTBa. [lo MCTeyeHMM HEKOTOpPOro Tepuojia BpeMeHW (pas/MuyHOro /il KaXAoro Wus3
KOCMUYECKUX TesT) TP YIJIOTHEHWH W yrIpouHeHWH L-060/10UKu 3Be3/bl, B TOM uuC/ie, 3a CYeT
0Opa3oBaHUs TsDKeIbIX XUMAYeCKUX 37IeMEeHTOB, TTPOU30iIeT 3HaunTeIbHOe oc/abieHre Tporecca
aKKpeLM BellleCTBa B UepHYIO ZbIpy. Takke, MpeKpaTUTCs MOCTYILIEHUSI BHEIIIHET0 MeK3Be3/JHOI0
BeIlleCTBa, 3a CUeT Ma/leHUs ero KOHLeHTpaluy Bo BceneHHOM, U Ha 3TOM mpotiecc (OpMUPOBaHUS
TIJIaHeThI Oy/1eT 3aBepilieH.



