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AHHOTaNUsA

B smou cmamve ymeepoicoaemces, umo cywjecmeyem YyHOAMeHmMAIbHAS CE53b MeNCOY
OCHOBHOI KOHCMAHMOU K8AHMOBOU meopuu — nocmosinuou Ilnanka h u ocrosHotl
KOHCMaHmou acmpogusuku — nocmosinrou Xabona H, umo koncmamupyem mamepuanvho-
SHEp2emuUYecKoe eOUHCMBO HAWE20 MUPA U 6 meopull.

Kuiouesble ciioBa: ocTosiHHast [1nanka, mocrosiHHas Xa00:1a, IIaHKOBCKUE BETHYHHBI,
IUIOTHOCTH SHEpTruu BeeneHHOM, pyHIaMeHTanbHas CBsI3b MOCTOSHHBIX [Inanka n Xa60ma.

Abstract

In this article it is stated that there is a fundamental connection between the basic constant of
the quantum theory - the Planck constant h and the basic constant of astrophysics - the Hubble
constant H, which states the material-energy unity of our world in theory.

Keywords: Plancks constant, Hubbles constant, Planck values, the energy density of the
Universe, fundamental connection of Plancks and Hubbles constants.
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1. IMocrosinnas [lnanka
«...K6anm Oeticmeust ucpaem 6 Qusuxe GyHOamMeHmanLHyIo poiby
M. Ilnank
W3BectHO, uto noctosinHast [Inanka (Planck constant), paBaas /=6,626070040-10] s
(CODATA- 2014), siBisieTcsi OCHOBHOM KOHCTAaHTOI KBaHTOBOW TEOPHUH,
OTIHCHIBAOMIEH (PU3NKY MHUKPOMHUPA, CBA3BIBASI BEIMUYNHY KBaHTa YHEPTHH C €TO
YaCTOTOM.
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14 nexabpst 1900 rona Makc I1nank Ha 3acenanuu Hemerkoro ¢pusnyeckoro
obmecTBa 1 B ctatbe «K Teopun pacrpeneneHust SHEPTHH U3ITyIeHUs] B HOPMaJIbHOM
CHEKTPE» NMPeAToKmI GOPMYITy IS CIIEKTPAIBbHOMN IIOTHOCTH MOIIHOCTH
N3JTydeHus1 aOCONIIOTHO YEPHOTO Tella C IIOCTOSTHHOM /1, KOTOpast XOpOIIO
COIJIaCOBBIBANIACH C IKCIEPUMEHTaIbHbIMU NaHHbIMU. C 3T0i1 naen [lnanka, kotopas
COCTOSUIA B TOM, 4TO JIt00ast SHEPTHs MOIJIOIIACTCS WIIN UCITYCKAETCsl TOJIBKO
JIUCKPETHBIMU NMOPLUUSIMHU-KBAHTaAMH, HAYAJIOCh Pa3BUTUE KBAHTOBOW TEOPHUHU.

B cBoeit «Hayunoit aprobnorpadum» Maxc [Inank nuca:

«... KBaHT JielicTBUSI UTpaeT QyHAaMEeHTaIbHYIO POJIb B aTOMHOM (PU3HKe, U € ero
MOSIBIICHHEM B (PM3MUECKOI HayKe HACTYNMIa HOBas 3110Xa, MO0 B HEM 3aJI0KEHO
HEUTO, IO TOTO BPEMEHH HECIBIXaHHOE, YTO MPH3BAHO PAIUKAIBHO IPEOOPa3UTh
Hame (PU3NYEcKoe MBIIIJICHUE, TIOCTPOCHHOE Ha MIOHATHH HEMTPEPBIBHOCTH BCEX
NPUYNHHBIX CBS3CH...» [3, c. 650-666] Makc ITnank: U36pannsie Tpyasl. Tepmoaunamuka. Teopus
M3JIy4EeHUs U KBaHTOBas Teopus. Teopus orHocutTenbHocTH. CraTtby 1 peun.— M.: Hayka, 1975 (c. 650 —
666) ITepeon B.C. Kynpsiresa]

B 1933 rony Ditniureiin nucan: «[loxmuHHas 1eab MOUX UCCIEA0BaHUN Bceraa
COCTOSUIA B TOM, YTOOBI TOOUTHCSI YITPOILCHUS TEOPETHUECKOM (DU3UKH 1 e
00bEANHEHNUS B LIEJIOCTHYIO cUCcTEMY. S CyMen yOBJIETBOPUTEILHO OCYILIECTBUTh
9Ty LIeJb JUIsl MAKPOMHPA, HO HE sl KBAHTOB U CTPYKTYpBI aTOMOB. Jlymaro, 4To,
HECMOTps Ha 3HAYUTENbHbIE YCIEXH, COBPEMEHHAsA KBAHTOBAsI TEOPHUS BCE emié
JlajieKka OT YAOBJIETBOPUTEIBHOIO PEIISHHUS MOCIeAHEel Tpyibl npodiem» [7]

A. Ditamreiin B 1947 rogy B muceme Makcy bopry: «KonedHo, s TOHUMAr0, 9TO
MIPUHUUIIAAIBHO CTATHCTUYECKAS TOUKA 3PEHHS ...COAEPKUT 3HAUUTEIBHYIO OO
uctuHbl. OHAKO g HE MOTY B He€ CepbE3HO BEPHUTH, IOTOMY YTO 3Ta TEOPHs
HECOBMECTHMA C OCHOBHBIM HOJIOKCHHEM, UTO (PM3HKA JOJDKHA IIPEACTABISTh
JIECTBUTENILHOCTD B IPOCTPAHCTBE M BO BPEMEHH 0€3 MUCTUYECKHX
JanbHoecTBI. B uéM 51 TBEpHO yOexa€H, Tak 3TO B TOM, YTO B KOHIIE KOHIIOB
OCTaHOBSITCS] HA TEOPHH, B KOTOPOIl 3aKOHOMEPHO CBSI3aHHBIMH BEIlaMH OyIyT He
BEPOSITHOCTH, HO (hakThI» [8]

Ione Jupak: «I He UCKIIIOYAK0, YTO B KOHIIE KOHIIOB MOXKET OKa3aTbCs
MIPaBUIIBHOM TOUYKA 3peHUsT DUHIITEeHA, TOTOMY YTO COBPEMEHHBIN ATAIl Pa3BUTHUS
KBaHTOBOH TEOPUH HENb3sl pacCMaTpUBaTh KaK OKOHYATeNbHbIH. CoBpeMeHHas
KBAaHTOBasi MEXaHNKa — BeJIMUaiIIee JOCTIKEHUE, HO BPsI JIX OHA OyaeT
CYIIECTBOBATh BEYHO. MHE Ka)KeTCsl BECbMa BEPOSITHBIM, YTO KOT1a-HUOYAb B
OyIyIieM IOsIBUTCS yIydllIeHHass KBaHTOBAss MEXaHUKA, B KOTOPOH MBI BEpHEMCS K
MIPUYMHHOCTH, U KOTOpasi OIpaBaaeT TOUKY 3peHus DiHmTeHa. Ho Takoif Bo3Bpar
MPUYMHHOCTH MOKET CTaTh BO3MOJKEH JIMIIIb IICHOM OTKa3a OT KaKoH-HUOYb JPyroi
(byHIaMeHTaTFHON MIeH, KOTOPYIO cedac MbI 6€30roBOpodHO puHIMaem» [9,10]

OCHOBHBIE TEOPHH KBAaHTOBOH (DU3UKH — KBAHTOBAsi MCXaHNWKA M KBAHTOBAs
Teopus 1Mot — OblM co3ansl BenukuMu yueHsiMu (H. Bop, O. LlIpénunrep,

B. I'eitzendepr) B mepBoii momosuHe 20-ro Beka. B cooTBeTCTBHM ¢ COBpeMEeHHON
Hay4HOH MapaaurMor ¢pyHIaMeHTaIbHbIe (U3NYECKUE TEOPUH JOJKHEI OBITh
KBaHTOBBIMHU, HO JI0 CHX IIOp HE yAAeTCs NOCTPOUTh KBAHTOBOE ONKCAHUE
IPaBUTAlLMOHHOTO B3aUMOJEHCTBUS U O0BEIMHUTH TAKMM 00pa3oM €ro ¢ Tpems
JIpyruMHU QyHIaMEHTaIbHBIMH B3auMoieiicTBIsIMU. KBaHTOBast rpaBUTaLIns
MIBITAETCS CBSA3aTh KBAaHTOBYIO MexaHUKY (KM) 1 0011yto TEOpHIO OTHOCHTEIIEHOCTH



(OTO), uro TpedyeT KBaHTOBaHHS T€OMETPHU CAMOT'0O POCTPAHCTBA-BPEMEHH C
HEBO3MOXKHOCTBIO SKCIIEPUMEHTAIBHON TIPOBEPKHU H MTOJTHON TIOTepeit pu3uaeckoro
CMBICTIA.

M.II. Bponmrreiin B 1930 rony Hanucan: «bynymas ¢usuka He yaep>KUT TOTO
CTPaHHOTO M HEYJIOBJIETBOPHUTEIILHOTO JIETICHUS, KOTOPOE CAENANI0 KBAHTOBYIO
TEOPHUI0 «KMUKPODUIUKON» M MOJUUHUIIO €if aTOMHBIE SIBICHHS, & PENISITHBUCTCKYIO
TEOPHUIO TATOTEHUS - «KMAKPOPHU3UKOIT», yIPaBISIOIINMH HE OTJEIbHBIMU aTOMaMH,
a JIMIIb MaKPOCKOMNYECKUMH Tenamu. dusnka He OyeT NeMTUThCs Ha
MHKPOCKOIIMYECKYI0 M KOCMHUECKYIO: OHA JOJDKHA CTaTh U CTAHET €ANHON U
Hepas3AeIbHOI

2. HocTostnnas Xa00.,1a

«Kpacnoe cmewenue «npedcmasnsiem coootl Noka ewé Heno3HanHole NPUHYUNbLL MUPO30AHUS)
DnBuH Xa00a

W3BecTHO, UTO B KIIACCHUYECKOM acTpodusuke mocrosHHas Xab0i1a — 310
ko3 dunment H, BXonsiuii B 3aKoH Xa00i1a, KOTOPHII CBA3BIBAET PACCTOSHUE 10
KOCMHYECKOT0 00BEKTA 7' C €T0 CKOPOCTBIO V €T0 YAATICHUS:

v=Hr,
OTIpeETsist TAKMM 00pa3oM COBPEMEHHYIO (DM3HKY B KOCMOJIOTHYECKOM MacIiTate.
3HadyeHne TOCTOSTHHON Xa001a H B COBpEeMEHHYIO 30Xy ™, IMEIOIIeH Pa3sMEepHOCTh
00paTHYI0 BPEMEHH, COTJIacHO mocieqaux HabmoneHnit WMAPI, B cucreme
pasmepnocreii SI (MLT), npuMeHsieMoii B COBpeMEHHOH (hH3HKe, paBHA
H=122816878-10"%" (70,4109 (km/s) Mpc) [4,5], 1 COOTBETCTBEHHO «Xa00JI0BCKOCH
Bpems pacumpenus Beenennoi 7=1/H=0,438272-10"s.

Habmronenne DnBrHa Xa601a OBUTO IEPBBIM HATIISAHBIM ITOTBEPKICHUEM
teopuu bBonbmoro B3psisa, npeanosxennoit JXKopxem Jlemerpom B 1927 rony, n
KOTOpOE coryacyeTcsi ¢ MoJienbio Asekcanapa ®puamMana, MoCTpOSHHOM Ha OCHOBE
OTO. B 1931 roxy, Xa66n namucan ge CuTTepy 1o OBOIY TEOPETUICCKOM
MHTEPIPETALNH COOTHOIICHHS «KPACHOE CMEIICHUE — pacCTOsTHUE»: « Mol
UCNONbL3YEM 8bIpadicetue ‘BUoUMble’ CKOPOCMU, YMOObL NOOUEPKHYNb IMNUPUYECKUTL
xapaxmep ux ces3uy. Y4eHuk Xadosa Annan CoHIMIDK BCIIOMUHA:
«Xabon...npudepICUBANCcA...NO3UYUY, NPUBEICIMEYSL... MOOETb, 20€ He CYWecmeyem
PpeanbHo2o pacuiupenus, a cie0o08amenbHo Ymo KpacHoe cmeujenue «npeocmaegniem
€060l noKa ewé Heno3HaHHbLe NPUHYUNBL MUPO30AHUSLY.

CoBpemeHHas acTpodr3nKa HHTEPIPETHPYET 3aKOH Xa001a 0JJHO3HAYHO KaK
MIPOSIBIICHUE pacIINpPEeHHsI KOCMIYECKOT0 pocTpancTBa Beenennoit cormacHo OTO.

*Tlocrosinuas Xa66ma no muccun WMAP pasna Hyy=71,00 (km/s) Mpc =2,3007-10"%s,
Tw=13,75 mupa. niet = 0,43392-10'% s, a o moceauuM cBesiennsM muccuu «Planck» [6] - moctosHHas
Xab66ma Hy=67,80 (km/s) Mpc = 2,197-10" s, T,=13,82 mupa. ner =0,436126-10"s, na 4.06.2016 r.
ecTh coobienue, urto Hyy=73,23 (km/s)Mpc.
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3. DiiHwTeiiH 0 KocMoJiornyeckoii mpodaeme OTO u kocMonoruyeckoi
CTPYKTYpe NPOCTPAHCTBA
Cratps A. DitrmTelHA «K KOCMOIOTHYecKoi mpobieme o0riel Teopuu
otHOcuTenbHOCTHY (104, 1931) [1, ¢.349]:

«[lox KocMoOTHYECKO# MPOOIIEMO TIOHIMAETCS 3a/1a9a O CBOMCTBAX
MIPOCTPAHCTBA U O paclpe/ieJICHUH BEIeCTBa B OONIBIIMX MaciiTabax, mpuieM
BEIIIECTBO 3BE3/] M 3BE3/IHBIX CHCTEM IS TPOCTOTHI 3aMEHSIETCS HENPEPHIBHO
pacrpeielleHHBIM BEIIECTBOM. ...II0 3TOMY BOIPOCY MOSBIIINCE ...ICCIEJOBAHUS
X70071a 0 AOMIIEPOBCKOM CMELIEHUH U PaCIpeieIeHUH BHETAIAKTHYECKIX
TYMaHHOCTEH, OTKPBIBAIOIINE HOBBIC ITYTH UL TEOPUM» [1, ¢.349]

«B cBOEM nepBOHAYAIEHOM HCCIIEIOBAHHUH Sl NCXOJHI U3 CIETYIOIINX
MIPEATIOCHIIOK.

1. Bce yactu BeceneHHol paBHOLIEHHBI, B YACTHOCTH, JIOKAJIbHAsI CPEIHSS
TUTOTHOCTB 3BE3/IHOTO BEIECTBA JJOJDKHA OBITh TAK)KE BCIOJYy OZMHAKOBOM.

2. IlpocTpaHCTBEHHAsK CTPYKTYPa U IUNIOTHOCTB BELIECTBA JIOJDKHBI OBITH
TOCTOAHHBIMU BO BPEMCHHU.

B 10 BpEMA A IOKa3aJl, YTO 3TH JBa NPEATIOJTOKECHUSA MOKHO COBMECTUTE C
OTIIMYHOMN OT HYIISA CPEeIHEN TIOTHOCTHIO p, €CIIM BBECTH B YPAaBHEHHS OIS 00MIIeH
TEOPHUU OTHOCUTEIBHOCTH TaK Ha3bIBAEMbIH KOCMOJIOTHYECKHH WIEH, TaK YTO 3TH
YpaBHEHUs IPUHUMAIOT BH]T

1
(Rik_"z“gikR) + hgix = — kT . (1)
OTEM ypaBHOHWAM YROBNETBOPACT MPOCTPAHCTBEHHO CePUIOCKME CTATHIOC

Kulli mMmp ¢ pagmycom P =

THe P — cpefHAA ILIOTHOCTH BemecTBa
(B orcyTcTBme ZaBIEHES).

%’

(Rik_"zi“gikR) + hgix = — kT k. 1)
9THM ypaBHEHEHAM YHOBIETBOPAET HPOCTPAHCTBEHHO clePHIOCKMT CTATHYEC-
Kuif MEp ¢ pagmycoM P =
(B orcyrcrBme maBieHHs).

«Ho mocie Toro kak u3 pe3ynbTaToB X3001a CTaIo SICHO, YTO BHETATAKTHIECKHIE
TYMaHHOCTH PacIpe/ielieHbl B IPOCTPAHCTBE PABHOMEPHO M YTO OHU pa30erarorcs
(o kpaitHei Mepe, ecii UX CHCTeMaTHIeCKhe KPacHbIe CMEIICHUS O0BIICHATh
a¢dexTom Jlomnepa), mpearnonoxeHue (2) 0 CTaTHYeCKOW IpUpoe IPOCTPaHCTBA
YK€ HE OTPaBABIBAIOTCS U BOSHUKACT BOIPOC, MOXKET JIM OOBSICHUTH 3TH PE3YIIBTATHI
o0I1ast TeOpHUst OTHOCHTEIEHOCTH.

PaznuuHpIME HCCeIoBaTENISIMU NIPEIIPUHUMAINCH TTOTBITKH CBSA3aTh HOBBIE (DaKThI
co cepruuecKuM MPOCTPAHCTBOM, PAINYC KOTOPOTO P 3aBUCUT OT BpeMeHH. [1epBhIM,
IpUYEM HE3aBUCHMO OT HaOI0AaeMbIX (pakToB, BCTYHMI Ha 9TOT 1yTh A.@puaman’. B
MOCJEAYIOIUX PACCYKACHUIX Sl HCTIOIb3YIO PE3YIbTaThl €r0 BBIYUCICHU.» [1, ¢.349-350]

% TAe P — CPejEAa IIOTHOCTH BemecTsa

1 Z. Phys., 1922, 10, 377. [PaSoret Q®puamana OIy6amKoBaHH HOBTOpHO B Y®H,
1963, 80, 447, 453.— Ipum. ped.]



«...51 HE CUUTaI0 0OJIbIIIE BO3MOKHBIM MPUITHCHIBATH (PU3MUECKUI CMBICI CBOEMY
MPEKHEMY PEILICHUIO.

[Tpu 3THX 0OCTOSTENBCTBAX CIEAYET 33/1aTh BOIIPOC, MOXKHO JIM OIKCATh
OTIBITHEIC (DaKThI; HE BBOJS A-4JICH, SBHO HEYJOBICTBOPUTEIHHBIN C TECOPETUICCKOM
TOYKH 3peHust. [IoCMOTPHM, B KaKOW CTEHEHH 3TO BO3MOXHO; [IPU 3TOM MbI, KaK U
dpunmMan, OyaeM mpeHeOperaTh BIMSHUEM H3TYYSHHS. ) [1, ¢.350]

«...001I1as1 TEOPUST OTHOCHTEIBHOCTH, O-BHIUMOMY, €CTECTBEHHO (T.€. 0e3 A-uiieHa)
COTJIACYETCsl CKOpee C HOBBIMH HAOMIOACHUAMU X20071a, YeM C MOCTYIIATOM O
KBa3UCTaTUYECKON npupoJaec nMpoCTpaHCTBa, OT6pOIHeHHBIM TENECPb O] BIUIHUEM

OTIBITHBIX (PaKTOB.» [1, ¢.352]
ITpuMeyaHue pefaKIum:

9ta pabora nOpefcTaBaser cobof mnosmoe npusHAHEe paGor O pmaMama (yMeCTHO
BCIIOMHATH DHchbMa—cTaThr 68 n 69). B anx weTKo chOpMyAHpPOBAHO OTHOmMEHHE JIHMTEM -
HA K CTATHICCKOH MOJEJH H K BBeJSRUI0 KOCMOIOTHISCKOrO0 WIeHA B yPABHEHHS TArOTe-
s, CymmecTsoBaEde 0cofeHHOCTH B pemennn (oxoxo 100 xer masan) mpencraBaserca as-
TOPY TPYAHOCTEIO Teopm#t, COBpeMeHHHE NAHHBIE NAOT AAA BPeMeHH ocoGeHHOCTH 66mb-
myio BeauauEy (oxomo 101 jer), JTa oLeHKa, IO-BHAMMOMY, YiKe He DDOTHBODPEYHT MAaH-
HHM O BO3pacTe TaJaKkTHK,

Anp0ept DiHIITEHH B cTaTbe «O KOCMOJIOTHYECKOH CTPYKTYpPE IPOCTPAHCTBAY,
HanucanHOH B 1933 roxny crenuanbHO Jisi COOpPHHUKA CTaTel, IepeBeICHHbBIX Ha
¢dpanny3ckuit 361k M. ConoBunbM, [1, ¢.407], mocie uzydeHus acTpopu3nIecKux
9KCIEPUMEHTANBHBIX pe3yapTaToB Xa00ma B 1929 roxay, mpuien K BEIBOAY, YTO
«OTJINYHE TUIOTHOCTH MaTEPUH OT HYJISI HE JOJDKHO TEOPETUIECKHU CBSI3BIBATHCS C
MIPOCTPAHCTBEHHON KPUBU3HOM, a TOJDKHO CBS3BIBATHCS C paCIIMPEHIEM
mpoctparcTBay [1, c.415]:

«Haubonee mpocToii BO3MOXKHOM CTPYKTYPOH MPOCTPAHCTBA MOCIE SBKIHIOBOM
CTPYKTYpBI JOJKHA ObITh CTaTHYECKasl CTPYKTYpa (BCe KOMIIOHEHTHI g, HE 3aBUCST
OT t) C TIOCTOSIHHON KPUBHU3HOM B «IPOCTPAHCTBEHHBIX» CEUCHMIX (f=const)» [1, c.410]

«Ecnu ke Teopus IpUBOIUT HAC K THHAMHYCCKAM PEUICHUSM IS CTPYKTYPEI
MIPOCTPAHCTBA, TO HCYE3aeT HEOOXOAMMOCTb BBEACHHUS YHIHBEPCATbHOW KOHCTAHTEHI A,
TaK Kak ypaBHeHHs (1) UMEIOT JTMHAMHYECKUE PEeLIeHUs THIIA (3a), /Ui KOTopbix A=0.

«B mociieiHee BpeMs penieHue po0IeMbl IOIY4HIIO CHIIBHBIN TOTYOK Oarogapst
9KCIIEPUMEHTAIILHBIM pe3yJibTaTaM B acTpodusuke. M3MepeHus A0mIepoBCKOro
cMmenieHus (B 0COOEHHOCTH n3MepeHus: X700i1a), MPOBEICHHBIC JIs
BHETAJIAKTUUYECKUX TYMaHHOCTEH, NOX0KUX Ha Muteunslii ITyTh, nokazanu, 4to 3T1
TYMaHHOCTH OTHAJIAIOTCS OT HAC CO CKOPOCTBIO TeM OO0IbIIeH, ueM OobIe
paccrostare 1o HuX. MccnemoBanns X300671a KpoMe BCETo MPOYero MOKa3alu, 9YTo
9TH 00BEKTHI pacTpeieieHbl B IPOCTPAHCTBE CTATHCTUICCKH paBHOMEPHO. Takum
00pazoM, MperoNoKEHUE TEOPUH O PABHOMEPHOH CpeHEH TUIOTHOCTH MaTepHH
MOJTydaeT SKCIIepUMEHTAIbHOE ToaTBepkaeHue. OTKpbITHE pa3deranus
BHETAJIAKTUYECKUX TYMaHHOCTEH ONpaB/bIBAET IIEPEX0/l K TUHAMHYECKUM
PELICHUSIM JJIsl CTPYKTYpPBI IPOCTPAHCTBA, YTO PaHee AOJIKHO OBUIO Ka3aThCsl JIMIIb
CJIEICTBHEM HEYIOBIETBOPUTEIHHOTO TTOJIOKEHHS B TEOPHH.

Wrak, 63 BBeJICHHS WiIeHA C A MOKHO TEOPETHUECKH OOBSICHUTh Ha OCHOBE
ypaBHeHwii (1) cymecTBoBaHIEe KOHEYHOH (CpeaHE) INTOTHOCTH MAaTePUH p, CIUTAs
B (hopmyite (3a) P (u p) 3aBUCSIIIMHA OT BpeMeHH.» [1, c.413-414]



«MBI MO)KEM paccMaTpuBaTh Py Kak KOCMUYECKUH paguyc P B olpenencHHbIN
MOMEHT #). EJMHCTBEHHOHN NepeMEHHON BO BPEMEHHU BEJIMUNHOM OCTaeTcs
«kodppunHeHT pacumpeHsn» P/Py (=4)»

«...HETb3s COrIacoBaTh PaBHOMEPHYIO INIOTHOCTb MaTEPHH p, CAENAB
MPEIION0KEHUE O KPUBU3HE IPOCTPAHCTBA IPU A, TOCTOSIHHOM BO BPEMEHU, T. €.
0e3 «pacIIUpeHus» IPOCTPAHCTRA. ...KOHEUHAas IJIOTHOCTB p He TpeOyeT ¢
HEOOXOANMOCTBIO CYIIECTBOBAHHSI KPHBU3HBI IIPOCTPAHCTBA (TPEXMEPHOTO) [1, c.414]

Tipumerernme ypasmenns (7) K HaCTOsmeMy BpeMeHH JaerT
3h? = npc® (= 8nKp). ®)
dra fopMysa yCTAaHABIAMBAeT COOTHOmeHWE MEXAY KoHcramToit X2060xa 4,
mosyueHHOR Ha ocHope addexta [ommepa, ® cpemmeit miotHocrhio p. Hme-
JeAHO BTO ypaBHeHME [aeT JiaA O 3Havenme mopsaka 1072, gro Xopomo-
COTIIACYyeTCA ¢ OHeHKOH acTPOHOMOR.
[roe K — rpaBuTaIMOHHAas IIOCTOSHHAS B 0OBIYHON (111 DiiHImTelHAa) cucteMe exunu] [1, c. 415]

«I3 mpuBeIeHHBIX COOOPAKEHUHN CIIEAYET, YTO MIPH COBPEMEHHOM COCTOSHUH
HalIMX 3HaHUHM OTJIMYME IUIOTHOCTU MaTepuy OT HyJIs HE JOJIKHO TEOPETUUECKU
CBSI3BIBATHCS C IPOCTPAHCTBEHHOM KPUBU3HOM, a IOJKHO CBA3BIBATHCA C
pacmmpeHreM npoctpanctsay [1, c.415]

B Hacrosuelt craTbe mpeiaraeM oty gansie A. DHHIITEHHA U, ¢ y4€TOM
HOBBIX (PyHIAMEHTAIBHBIX COCTABIISIOMINX «KOCMOJIOTHYECKON CTPYKTYPHI
[IPOCTPAHCTBA» - KTEMHON MaTepUU» U KTEMHOU SHEPTUN», OIPEIEIIUTD «IIPU
COBPEMEHHOM COCTOSIHUHM HAIIMX 3HAHUI MOJHYIO SHEPreTUYECKYIO INIOTHOCTh
BcenenHoi, v, BRIIBUHYB TUIIOTE3Y CTOKA-MCTOKA (KOHBEPT CHIIUU-TUBEPT CHITHH )
MaTepUH-YHEPTUH, HaliTH (yHIAMEHTAIBHYIO CBA3b KOCMOJIOTHYECKOM ITOCTOSTHHOM
Xab0ma H He TOIBKO CO CpeIHEN TUIOTHOCTHIO BeeneHHoH p, HO U ¢ KOHCTaHTOU
KBaHTOBOH TEOPHUH - TOCTOSTHHOI [1manka /.

4. MouHOCTb ABHKEHHA U IJIOTHOCTh JHEPIrumn Kocmoca

«Axcuomamuueckas 0cHosa GusuKy QOINHCHA ObIMb C60O00HO U30Opemenal»
A. DiiHITEiH

MomHocTh N IBIOKEHUS (MaTepHaIbHO-YHEPIETHISCKOTO TOKa) a0COIFOTHOTO
KocMmoca, kak ckopocTh IBUXKEHMS SHEpPTUU E B euHUIE 00hEMA B IUHUILY
BPEMEHH {, ABJISICTCS BEIMYMHOM MOCTOSIHHOW M OJIHO3HAYHOM, T. €. BCCOOIIUM
¢u3naeckuM abCOTIOTHBIM HHBAPHUAHTOM:

dE

e _. .
N = constant = = Invariant,
a pabora, coBepiaemas KocMocoM B elMHHIly BpeMEHH, paBHa:

dE

Nitp= dt “tp=h = constant — xBauT >Hepruu



EnuHCTBEHHBIN, H3BECTHBIA HaM, IJI00AIbHBINA HA0IF0JaeMblii ()YHIaMEHTAIbHbIN
¢axrop nBmxenns Kocmoca Bo Bpemenu 7' u 3-X MEpPHOM NPOCTPAHCTBE — 3TO
nocmosnuaa Xa6oia H=1/T, koTopas onpenenseT IBIKCHNE BCEX MPOU3BOIHBIX
MIPOIIECCOB, Kak 00pa30BaHME M ABMIKEHHE OapUOHHOI MaTepnu, poXKIeHHE U
pa3BUTHE CO3HAHMUS M BCEX NPYTHX.
B mpoctpaHcTBe-BpeMeHH, B KOTOPBIX MBI OIMCBIBAEM HAIl MUD, B CUCTEME
pasmepHocreil LT* (juinHa-Bpemst), mocrosiHHast Xab0J1a ONMHMChIBAET CKOPOCTh
oOpa3oBaHus OapHOHHOM MaTepHH BO BceleHHOM, MM MacCOBBIN (MaTepHaIbHbIIN)
TOK B eIMHUIE 00bEMA B €IUHHUIY BPEMEHH U HMEET Pa3MEpPHOCTh
m’s™ (m*s?-s™"), T. €. paBHa pa3sMEpPHOCTH MAacchl M’s™, IeJTEHHON Ha BPEMS S.
OmnpenenumM MIOTHOCTE OapUOHHOM MaTepuu p,, KocMoca B eIMHIYHOM
chepraeckom 00béMe (1m?), Kak paBHYIO MPOM3BOHOMN MO BPEMEHH OT KyOa
HOCTOSHHOM Xa06ma H* (13MeHeHue 1Mo 3-M HaIpaBICHUAM IPOCTPAHCTBA B
cheprueckom 00bEéMe) B cucteMe pazmepHocTeid LT:

dH’
pom =(H?)' = d  —3p° m’s? B1m>,

B cUCTeMe pazMepHocTeid SI

3H?
47G

Cornacumcst [uist y1o0CTBa C MIPUHSTHIM YK€ JI0 Hac COTJIallieHueM, Hiln
«KOHBEHIIMEHY, Kak nucai A. [Iyankape, 4To pa3HOCTh SHEPTETHUYECKUX

Pbmsr = kg B 1 m?

IOTCHIUAIOB GAPUOHHON MATEPHUU COCTABISET C- C PA3MEPHOCTBIO M’S (MOIKHO
ObUT0 6B TPUHATE ~ 7). Torya MIOTHOCTH SHEPTUU GAPUOHHOM MATEPUM U KTEMHOM
Marepuu» B euHuIe 00bEMa 3a Bpems 1 B cucreme pasmepHocreit LT cocrassr (B
ckoOkax {} mpuBeaeHsbl ociae Hue nanuble Muccuu «Plancky»**):
1. IInoTHOCTB 3HEPrUU OAPHOHHON MaTepHH

Pom =3H® m’s*B1m’ 0=0,0596831 {Q,= 0,049}
2. [IMOTHOCTB PHEPTUHU «TEMHOW MaTEPHUID B SIUHIYHOM ChepruaeckoM 00BhEMe B
47/3 pa3a Gombie

Pean=dmHC’ Q=0,2500000 {Qcpu= 0,259}
3. IIOTHOCTH «TPAaBUTALMOHHOW» SHEPTHH (PAKTHIECKON «OapUOHHOU MaTePHI»

Posm=9Hc*/5 Q=0,035809862
4. IJI0THOCTH ((FpaBPITaHPIOHHOfI» OHCPI'UHU «T EMHOH MaTtepun»

16712

PG 5 Hc Q=0,62831853 {Q,=0,6911}

5. TUIOTHOCTB YHEPTHH BpalieHus (Spin) OaproHHON MaTeprun
— 6 2 .2
psn="g Hc Q=0,02387324

6. IJIOTHOCTB SHEPTUH HEUTPUHO, PEIUKTOBOTO, «TéMHOr0» (dark radiation) u
JOPYTUX M3Iy4eHUH TpuMeM
Pw~0,9261% 0T pean ~0,002315268 3" p. ©=0,002315268

* aHanu3 pasmepHocreit B LT 1aér B 9T0ii cucteMe 1Uisi IpaBUTALMOHHOI OCTOsIHHON G=1/47 1 ipn



G=6,67384-10""m*kg"'s?  1kg=47G=8,386595:10"'" m*s™; To ecTh U1 TOrO, 4TOOHI NEPEBECTH pasmMepHOCcTH U3 SI B
LT Hajo UX yMHOXHUTb Ha 47G M’ s M, COOTBETCTBEHHO, pa3MepHOCTh sHepruu B LT Gyzer m’s™, a MomHocTs MMeer
pasmepHoCTh M’ s~

** CorsacHO HoclieiHuX pe3ynbratoB (2015r.) kocmudeckoit Muccuu «Planck» EBporneiickoro kocMuyeckoro
arentctBa ESA nocrosinnas Xa66:a pasua Hy= 67,74 s Mpc”! u cootsercTBenno Bospact Beenennoit 7p= 13,799 mipa.
JIET, IJIOTHOCTH GApUOHHOM U TEMHOM MaTepun COOTBETCBEHHO Qp 7= 0,02230 ( € =0,049), Qcpy 7= 0,1188 (Qcpm=
0,259), a uX OTHOCHTEINIbHAS CyMMa — IUIOTHOCTb Matepun Q= 0,3089, mnoTHOCTh «TéMHON 3HEeprun» Q= 0,6911 [2]

CyMMapHa;{ SHepreTuueckas IoTHocTh Beenennoit B LT cocraBut

167c’
YpApan=lon H '=————  m’s*slm’ Q=1,000000  {Q=1,0000}
T
Dueprus Beenennoii B 066éMe 1m®B 1s, To ecTh MOIHOCTL BeenenHoit T B cucteme

pa3mepHocreit LT, paBHa:
=Y p.T=16xHc’=167c*/T = constant m’s* B 1m’s ls.

K takum >xe pe3ynbraraM MiOTHOCTU MaTepuu-oHepruu BeenenHoii-Kocmoca
MO>KHO TIPUHATH UCXOMS U3 COOOpaKEHUH CTaOMIBHOCTH MeTarajlakTHKY, PaBeHCTBA
B0 BceneHHOI CHIIBI TATOTEHUS L[CHTpO6e)KHOI71 CUJIC, YUNUTBIBAsA DKBUBAJICHTHOCTDH
MAacCHI M SHEPTUH.

5. IlnaHKOBCKHE BeJTHYHHBI

«Bce 0o cux nop ucnonvsyemvle cucmemvt eOUHUY, 8 MOM HUCTE MAK HA3bIBACMAS]
abcomomuas CI'C-cucmema, 0053aubl C60UM NPOUCXONHCOEHUEM NOKA YMO CLYHAUHOMY
cmeuenulo 06cmosimenbCme, NOCKObKY GblO0D eOUHUY, IeACAUUX 8 OCHOBE KaAJICOOU
cucmembl, cOeNan He UCX00s U3 0bujell MOYKU 3peHusl, 0053aMeNbHO NPUEMAEMOU OJis 8CeX
Mecm U 8peMeH, HO UCKTIOYUMENbHO UCX005 U3 nompebHocmell Haulell 3eMHOU KYAbmypbl...
Mbl nonyyaem 603MOHCHOCIb YCMAHOBUMb €OUHUYbL OIUHBI, MACCHI, BPEMEHU U
memMnepamypbul, Komopbwvle He 3aguceinu Obl 0O blO0PA KAKUX-TUOO0 Mme Ul 8euecms u
0053amenvHO COXpausu Obl C80€ 3HAYEHUe OISl 6CeX BPEMEH U 01 8CeX KYAbMmyp, 8 MoM
yucae U BHe3eMHbIX U Heuenoseueckux...» (Makc Ilnank, u3 noknaza, caenanaoro 18 mas 1899 rozna
Ha 3acclaHuN AKaI[eMHI/I HaykK B BepnnHe B CBA3H C INTAaHKOBCKUMH €IUHUIIAMH, ITIOCTPOCHHBIMU Ha
ocHOBe (hyHAaMEHTaNIbHBIX NOCTOSAHHBIX G, ¢, h.) [3, ¢.232]

ITo mpumepy M. [Inanka, 1 B Harel mapagurMe €CTb BO3MOXXHOCTh YCTAaHOBUTH
«TUTaHKOBCKHE» €IMHUIIBI U3 COOOpaKeHNH pa3sMEepHOCTH, CheprIecKoro CToka U
ucroka matepur B Kocmoce ¢ abcontoTHOM BennunHol sHeprun T =167Hc’ (m’s™) B
Im™ B 1s, T.e. MOOIHOCTEIO, U C COOTBETCTBYIOIINM SHEPIETUYECKAM MTOTEHIIAAIOM
¢’ (m’s™?). JleHcTBUTENBHO, B CHCTeME pasMepHocTeli LT, (eciii IIPUHATE B Ka9eCTBE
(yHIaMeHTaNBHBIX (U3HUECKUX MOCTOSHHEIX A, H, ¢, npu MmomuocTn
MaTepuabHO-3HEpPreTHeckoro Toka B Kocmoce 7 =167Hc’), niankoBckue
CIMHUIBI PaBHBI:

T
tr=—"5 < =2H/nc’ S
" 8x2c’

T
lrb=——5 =1 =2H/nc’ m

7c



T
Ep=mpc’= Py =8H m’s*?
T

N=Ep/tp =4nc’ m’s™= constant - MomHocTh SHeprun KocMoca.
rae ¢ =2,99792458 m's'— ckopocth cBeta

6. ®yHnamMeHTalIbHAs CBSI3b NOCTOSIHHBIX [l1anka n Xa606a1a

IIpu onpenenéHHbIX BhIIIE YHEPreTUYECKON IUNIOTHOCTH BeenleHHo u
COOTBETCTBYIOIIEM SHEPreTHIECKOM ITOTEHITHANe, CHEPUIECKOM CTOKE MAaTePUH U
eBKiMa0BOM TeomeTpun Kocmoca 3a Bpemst [lmanka ¢, 0THO3HAYHO ¥ HEOOXO0IUMO
o0pa3yeTcs KBaHT MaTEePUU-IHEPTHH:
hur=T tp=32H’/c m’s® = nocrosunas [nauka B LT!
B «Hareii» cucteme pasmeprnocreit MLT nmocrosinnas [Inanka /4 paBHa (Hampumep,
13 paBEHCTBA 3HAYCHUS BpEMEHU U JUIMHBI [l11aHKa U1 paccMaTpUBaeMBbIX CUCTEM
pasmepHocTei):
h =8H’/Grc,

(a npuBenénnas nocrosunas [nanka /i = h/2x =4H?/Gr’c)

®uznueckuit cmbica noctosiHHoM [lnanka — sHeprus, renepupyemas B Kocmoce,
B emuuune o6bémMa 1 m’ B emuuumy Bpemenu Ilmamka fp, TO €CTh abGCONIOTHAS
MOIITHOCTH 3Heprur KocMoca B IIIaHKOBCKOH CHCTEME €AUHUII.
C sHepreTudeckoil TOUKHM 3pEHHS COOTHOIICHHsI HeompenenéHHocTel [ eisenbepra ms
KOOPZIMHATHI ¥ IMITYJIbCA ¥ SHEPTHH U BpeMEHH, BEIpaykaeMble (popMyTamMH:

AxAp >h=h/Q2r) ,
AEAt >,

SIBJISIFOTCS. COOTHOILIEHUSIMU, TTOKa3bIBAIOIIMMU, YTO MUHUMAJIBHO BO3MOXKHAs B
npupoJie paboTa-3HEprus He MOXKET OBITh MEHee MOCTOsIHHOMW [1naHka, B 4éM Jierko
yOeauThes, pa3aeniB 00e YacTH COOTHOIICHUH Ha €IUHHUILY BPEMEHU.
CootHomenue /,7/h = 4xG, 910 ABIACTCA NEPEXOTHBIM KO3()(HUIIMEHTOM MEXIY CHCTEMaMH
pasmeprocteit MLT u LT, o ecth «mosBnenue» B cucteme MLT maccer 1kg = 4zG.

7. 3aki04eHue

Ha ceropssiiiHuil 1€Hb CYUTAETCS, UTO «TEMHASI MATEPUSA» U KTEMHAsL SHEPIUS»
HaxoOdaTCA BHE pCAJIbHOI'O MaTE€pUajIibHOTO MUpa U COOTBETCTBCHHO BHE
OpPTOIOKCANBbHON (hr3mdeckoit Hayku. CTaHAapTHAS MOJAETH OOBSICHIET HAIll MUD
TOJIBKO B Ipezeax 6aprnoHHON Marepun. Ho Hamm ncciaeoBaHus, U370KEHHbIC B
9TOH CTaThE, TOBOPAT O HEOOXOAUMOCTH «IETANN3AMN» TEMHON MaTepUH U TEMHOMN
SHEPTHH ¥ COOTBETCTBYIOIIET0 pacInpeHust (GU3NKH 3a npenensl CTaHaapTHON
MOJIEIH, KOO TOJILKO TaK MOXHO OOBSICHUTH U OOBEIMHHUTH JIBIDKEHUE MAaTEPHH B
MUKPOMHPE U MAaKPOMHUPE, OIUCHIBAs €r0 KaK ABMKEHHUE SHEPTUH, - Kak



JIeTEPMUHUAPOBAHHBIN 3HEPT€TUYECKUI IPOLIECC, ONPEAEIAEMBbI YHEPTETUYECKUMHU
xapaktepuctukamu enuHoro Kocmoca. [11]

BrrsiBiieHHast B 3T0# ctaThe hyHOAMEHTAIbHAS CBS3h MEXY OCHOBHON KOHCTaHTOM
KBAaHTOBOH TEOpPHH — TOCTOSIHHOM [11aHKka /# 1 OCHOBHOM KOHCTaHTOH acTpO(U3UKH
— mocTosHHOI Xa06na H, onpenenser IMHAMHUYECKOE MaTepUalIbHO-
SHEPreTUYECKOe eJMHCTBO HAILIETO MHUpa U B 00bEAMHSIONIEH TEOPHUH.

«V3 npuBeEHHBIX COOOPAXKEHHH CIIEYET, YTO IIPH COBPEMEHHOM COCTOSIHUH
HaIIMX 3HAHUH OTIIMYNE MJIOTHOCTH MaTePUH OT HYJISI HE JTOJDKHO TEOPETHUECKI
CBA3BIBATLCSA C POCTPAHCTBEHHOM KPUBU3HOM' », HE «C PACHIMPEHHEM
MPOCTPAHCTBA'», & JIOIKHO CBA3BIBATLC C MAMEPUALbHO-IHED2EMULECKOL
OUHAMUKOU CIMPYKINYPbl RPOCMPAHCMEA-6PEMEHU.
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