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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 U B cTaThe «K Teopuu pacnpeneneHus 3HepTiH H3IyYeHUS B HOPMaJIbHOM
CIIEKTPE» MPEIVIOKIIT HOPMYITY JUIS CIIEKTPAIBHON ITIOTHOCTH MOIIHOCTH
N3JTydeHus1 aOCONIIOTHO YEPHOTO Tella C IIOCTOSTHHOM /1, KOTOpast XOpOIIO
COTJIacCOBBIBAJIACH C IKCIIEPUMEHTAIBHBIMU NaHHBIMU. C 3Tol unen Ilnanka, koTopas
COCTOSJIa B TOM, UTO JT100ask SHEprus MOIVIOMAETCS I HCILyCKaeTCsl TOIbKO
JIMCKPETHBIMH NOPLUSIMU-KBAaHTaMH, HA4aJIOCh Pa3BUTHE KBAHTOBOM TEOPUHU.

B cBoeii «Hayunoii aBrobnorpaduu» Maxkc [Tnank nucan:
«... KBaHT JHCTBUS UTpaeT (PyHAaMECHTAIBHYIO POJIb B aTOMHOH (hu3MKe, U ¢ ero
MOSIBIIEHHEM B (DM3MUECKOI HayKe HACTYNMJIa HOBas 3110Xa, MO0 B HEM 3aJI0KEHO
HEYTO, /IO TOTO BPEMEHH HECIIBIXaHHOE, YTO TPU3BAHO PAIUKAIBEHO PEoOpa3uTh
Hame (PU3NYEcKoe MBIIIJIEHUE, TIOCTPOSHHOE Ha MIOHATHH HEMTPEPBIBHOCTH BCEX

TMPUYHUHHBIX CBSI3CH...» [3, c. 650-666] Maxc ITnank: M36pannsie Tpymsl. Tepmommaamuka. Teopus
M3JIy4CHUS U KBaHTOBas Teopus. Teopus orHocuTenabHocTH. CraTthy U peun.— M.: Hayka, 1975 (c. 650 —
666) ITepeon B.C. Kynpsisiesa)]

B 1933 rony Oitnireitn nucan: «[loamuHHas 1eas MOUX UCCIeA0BaHUN BCeraa
COCTOSUIA B TOM, YTOOBI TOOMTHCSI YITPOILCHUS TEOPETHUECKOM QU3UKK U e
00beMHEHNUS B LIEJIOCTHYIO cUCTEMY. S Cymer yOBJIETBOPUTENILHO OCYILIECTBUTD
9Ty LeJb UIst MAaKpOMHpPA, HO He ISl KBAHTOB U CTPYKTYpHI aTOMOB. Jlymaro, 4To,
HECMOTpA Ha 3HAYUTENBHBIC YCIIEXHU, COBPEMEHHAsI KBAHTOBAsI TEOPHSI BCE eI
JTaJieKka OT YAOBJIETBOPUTEIHFHOTO PEIICHHUS TOCIEAHEH TPyIIBI Ipodiiem» [7]

A. DinmreiiH B 1947 roay B nuceMe Makcy bopry: «KoHedHo, 51 mOHMMar0, 4TO
MPUHONIHAIBHO CTATUCTHYECKAs TOUKA 3PCHUS ...COCPIKUT 3HAUNTEIBHYIO JTOJTI0
uctuHbl. OIHAKO g HE MOTY B He€ CepbE3HO BEPUTH, IIOTOMY YTO 3Ta TEOPHs
HECOBMECTHMA C OCHOBHBIM IOJIOKEHHEM, YTO (PM3HKa J0JDKHA ITPEACTABIISTh
JIEMCTBUTENILHOCTD B IPOCTPAHCTBE M BO BPEMEHH 0€3 MUCTUYECKHX
nanbHOAeHcTBUM. B uéM s TBEP0 yOexKIEH, TaK ATO B TOM, YTO B KOHIIE KOHI[OB
OCTaHOBSITCS] HA TEOPHH, B KOTOPOI 3aKOHOMEPHO CBSI3aHHBIMH BEIaMH OyIyT HE
BEPOSITHOCTH, HO (akrThD» [§]

IMone dupax: «5 HEe UCKIFOYat0, YTO B KOHIIE KOHIIOB MOXKET OKa3aThCs
MIPaBMJIBHOM TOUKA 3peHust DHHINTEHA, TOTOMY YTO COBPEMEHHBIHN 3Tall pa3BUTHS
KBaHTOBOI TEOPUH HENb3sl pacCMaTpUBaTh KaK OKOHYaTeNbHbIH. CoBpeMeHHas
KBaHTOBas MEXaHWKa — BeJIMYaiiliee TOCTHKEHUE, HO BPsIL JIU OHA Oyner
CYIIECTBOBATh BEYHO. MHE Ka)KeTCsl BECbMa BEPOSITHBIM, YTO KOT1a-HUOYAb B
OyIyIieM IOSIBUTCS yJIydllIeHHasi KBaHTOBAsi MEXaHUKA, B KOTOPOH Mbl BEpPHEMCS K
MIPUYHMHHOCTH, W KOTOpas OMpaBaacT TOUKY 3peHns DiHmTeitHa. Ho Takoif Bo3Bpar k
MIPUYHMHHOCTH MOYKET CTaTh BOSMOJXKEH JIMIIIb IICHOH 0TKa3a OT KaKOH-HUOYAb Apyrou
(yHIaMEHTaIFHOU MIeH, KOTOPYIO ceiiyac MbI 6€30rOBOpOYHO IpuHIMaeM» [9,10]

OCHOBHBIE TEOPHH KBAaHTOBOH (DM3MKH — KBAHTOBasi MCXaHNKA M KBAHTOBAs
Teopus 1moJist — OblIM co3ansl BenukuMu yuenbiMu (H. Bop, O. Llpénunrep,

B. I'eitzenbepr) B nepBoii momosuHe 20-ro Beka. B cOOTBETCTBUY ¢ COBpeMEHHON
HAy4YHOH mapaaurMoii hyHIaMeHTaIbHbIC (PU3UUCCKUE TCOPHH JODKHBI OBITH
KBaHTOBBIMH, HO JI0 CUX IIOp HE yJAaeTcs MOCTPOUTh KBAHTOBOE ONHCAHHE



IPaBUTAlLMOHHOTO B3aUMOCHCTBUS U O0BEIMHUTH TAKMM 00pa3oM €ro ¢ Tpems
JIpYyTUMH (yHIaMEHTAIbHBIME B3auMoAeiicTBIsIMU. KBaHTOBas rpaBuTanins
MIBITACTCS CBSA3aTh KBAaHTOBYIO MexaHUKY (KM) 1 0011yto TEOpHIO OTHOCHTEIIEHOCTH
(OTO), uro TpebyeT KBaHTOBaHHUS TE€OMETPHU CaMOTO POCTPAHCTBA-BPEMEHH C
HEBO3MOXKHOCTBIO 9KCIIEPHMEHTAILHOM MPOBEPKH U MTOJHOM NOTEepel PU3NIECKOro
CMBICTIA.

M.II. Bponurreiin B 1930 rony Hanucan: «bynymas ¢usuka He yaep>KUT TOTo
CTPaHHOTO U HEYIOBJIETBOPUTEIILHOTO JETIEHUs, KOTOPOE CAENAN0 KBAHTOBYIO
TEOPHUI0 «MUKPO(DUIUKON» ¥ MOJUUHUIIO €if aTOMHBIC SBICHHS, & PENSITHBUCTCKYIO
TEOPHUIO TATOTEHUS - «MaKPOPHU3UKOI1», yIPABIAIOIINMH HE OTJCIHHBIMI aTOMaMH,
a JINIIb MaKpPOCKONMNYECKNMH Tenamu. Pusnka He OyAeT NemuThCs Ha
MHUKPOCKOIIMYECKYI0 M KOCMUYECKYIO: OHa JOJDKHA CTaTh M CTAHET eIUHOMN 1
Hepas/eNbHOI»

2. [TocrosinHas Xa00.1a

«Kpacnoe cmewenue «npedcmasnsiem coboil NoKa ewé HenO3HAHHbIE NPUHYUNBL MUPO3OAHUSLY
DneuH Xab0

W3BecTHO, YTO B KJIACCHYECKOM acTpodusnke mocrossHHas Xab0s1a — 310
ko3 dunment H, BXonAmuii B 3aKoH Xa0011a, KOTOPBIi CBA3BIBAET PACCTOSHUE 10
KOCMHYECKOTO 00BEKTA 7 C €TO CKOPOCTHIO V €T0 yAATICHUS:

v=Hr,
oTIpezIessisi TaKUM 00pa3oM COBPEMEHHYIO (PM3MKY B KOCMOJIOTHYECKOM MacIiTae.
3HaueHHe TOCTOSHHOIN Xab0na H B COBpeMEHHYIO AIIOXY™*, UMEIoLIeH pa3MepHOCTh
00paTHYI BPEMEHH, COTJIACHO mocieqaux HabmoneHnii WMAPI, B cucteme
pasmepHocteii SI (MLT), npuMeHsieMoil B COBpeMEHHOH (U3HKe, paBHA
H=2,2816878-10"s" (70,4109 (km/s) Mpc) [4,5], © COOTBETCTBEHHO «XaOOIIOBCKOEY»
BpeMs pacmmpenns Beenennoi 7=1/H=0,438272-10"%s.

Habmonenue Dauna Xad61a 6bUT0 MEPBBIM HATIISTHBIM HOATBEPKICHUEM
teopun bonbmoro B3psisa, npeanoxxennoi JKopxem Jlemerpom B 1927 rony, u
KOTOpOE coryiacyercsi ¢ MoJiesbio Asiekcanapa ®puamMana, mocTpoeHHOI Ha OCHOBE
OTO. B 1931 roxy, Xa66x nanucan ae Cutrepy 1o HoBOIY TEOPETUUYECKOI
MHTEPIPETALUH COOTHOIICHHS «KPACHOE CMEICHUE — pacCTOsTHUE»: « Mol
UCNOIb3YeM blpadicenue ‘8uUoUMble’ CKOpoCcmuU, Ymobvl NOOUEPKHYMb IMAUPUYECKUL
xapaxmep ux ceszuy. YueHuk Xa00sa Amtan CoHIUK BCIIOMUAHA:
«Xab0.1...npudepIcUBanca...nO3UYUL, NPUBEMCINEYA... MOOeb, 20€ He CYuecmsyem
PeanvrHo2o pacuiupenus, a cie008amenbHo Ymo Kpachoe cmewjenue «npedcmasisem
coboll noxa ewé HenO3HaAHHbLE NPUHYUNBL MUPO30AHUSLY.

CoBpemMeHHas acTpodr3nKa HHTEPIPETHPYET 3aKOH Xa001a 0JJHO3HAYHO KaK
MIPOSIBIIEHUE pacIINPEeHHs] KOCMHUYECKOro mpocTpaHcTBa Beenennoit cormacHo OTO.
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3. JiiHTelH 0 KocMoorndeckoi npodaeme OTO u kocMoJIornYecKoit
CTPYKTYype MPOCTPAHCTBA
Cratps A. DitHmTelHA «K KOCMOIOTHYecKoil mpobieme o0miel Teopun
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

*TlocTosinHas Xa66ma no muccun WMAP pasna Hyy=71,00 (km/s) Mpc =2,3007-10"'%s",
Tw=13,75 mnpa. net = 0,43392-10'% s, a no nocseuumM ceienusaM muccuu «Planck» [6] - mocTosHHas
Xa66ma Hy»=67,80 (km/s) Mpc =2,197-10" s, T,=13,82 mupa. nteT =0,436126-10'%s, na 4.06.2016 .
ecTb coobienue, 4ro Hyy=73,23 (km/s)Mpc.

pacripeielIeHHBIM BEIIECTBOM. ...IT0 STOMY BOIIPOCY TIOSIBIITUCH ... HCCIICIOBAHMS
X30601a 0 JOTUIEPOBCKOM CMEIIICHUH U PACTIPEICICHUN BHETAIAKTHUCCKUX
TYMaHHOCTEH, OTKPBIBAIOIINE HOBBIE TYTH I TEOPUM [1, ¢.349]

«B cBOEM MepBOHAYATHHOM UCCIIEOBAHUU 51 UCXOIAWI U3 CICAYIOIMINX
MIPEANOCHUIOK.

1. Bce wactu BecenenHoli paBHOLIGHHBI, B YaCTHOCTH, JIOKQJTbHAST CPETHSS
IJIOTHOCTD 3BE3/THOTO BEHIECTBA JIOJDKHA OBITh Tak)Ke BCIOY OJMHAKOBOM.

2. [IpocTpaHCTBEHHAS CTPYKTYpa U IDIOTHOCTH BEIIECTBA TOJKHEI OBITh
MTOCTOSTHHBIMU BO BPEMEHH.

B 10 Bpems s mokaza, 4To 3TH JIBa MPEIOJI0KEHNU MOKHO COBMECTUTH C
OTIIMYHOMN OT HYJISA CPEIHEN TIOTHOCTHIO p, €CIM BBECTH B YPAaBHCHHS OIS OOMICH
Teopym OTHOCHUTCJIIBHOCTU TaK Ha3bIBaeMbIﬁ KOCMOJ’IOFI/I'-ICCKI/II‘/II YJICH, TaK 4TO 3TH
ypaBHEHUS TPUHUMAIOT BU]T

1
(Rik-——z-gikﬂ) + Agir = — kT (1)
DTUM ypaBHEHEAM YHOBIETBOPAET MPOCTPAHCTBEHHO CHopwdecKmit cTaTHIEC-

K@it mMup ¢ paguycoM P —

rae P — CpegHAS INIOTHOCTH BEMECTBA
(B oTcyTeTBme maBleHH:).

;‘; ’

(Rik'_‘%‘gikR) + Mgix = — kT iy (1)
9THM ypaBHEHHAM YHOBJIETBOPSAET HPOCTPAHCTBEHHO CHEPHYECKEE CTATHIEC-
Kuii Mup ¢ paguycoM P =
(B oTcyTeTBme maBieHH:).

«Ho mocrie Toro kak u3 pe3yabTaToB X3006I1a cTao SICHO, YTO BHETATaKTHUECKHE
TYMaHHOCTH PaclpeIeiICHbl B IPOCTPAHCTBE PABHOMEPHO M YTO OHHU pa30erarTcst
(Mo kpaiiHei Mepe, eCii UX CHCTEMAaTUYCCKUE KPACHBIC CMEIICHHS O0BSICHATh
s dexrom Jlomnepa), mpenmosiokeHne (2) o CTaTHUECKON MPUPOJIe MPOCTPAHCTBA
YK€ HE ONIpaBAbIBAIOTCA U BO3ZHUKACT BOIIPOC, MOXKET JIN O6'b$[CHI/ITB OTH pPE3YJIbTAThI
0011ast Teopusi OTHOCUTEIBHOCTH.

Pa3nu4HbIME HCCIIEOBATEISIMU MPEANPUHUMAINCH MOMBITKH CBA3aTh HOBBIC
(aKTBI CO CPEPUICCKUM MPOCTPAHCTBOM, PAIUYC KOTOPOTo P 3aBUCHT OT BPEMEHH.
[MepBBIM, IPUYEM HE3ABUCUMO OT HAOIOaeMbIX (haKTOB, BCTYITUII HA 3TOT MyTh

—*? , TAe P — cpefHAA INIOTHOCTH BEMIECTBA



A.®puaman’'. B mocnenyrommx pacCyKIeHUIX 5 UCTIONB3YIO PE3YIIBTATH €70

BBIYUCIICHHM.» [1, ¢.349-350]

1 Z. Phys., 1922, 10, 377. [PaGoru @pupMaEa omy6amxoBaHH NoBTOpHO B YOH,
1963, 80, 447, 453.— Hpum. ped.]

«...s HE CYUTAIO OOJIBIIC BO3MOXKHBIM IPUITHCHIBATH (PU3UUCCKUI CMBICIT CBOCMY
MIPEKHEMY PEIICHHUIO.

ITpu 3THX 0OCTOATENBCTBAX CIEAYET 33/1aTh BOIIPOC, MOXKHO JIM OIHCATh
OMBITHBIC (DaKThI; HE BBOS A-4JICH, SBHO HEYIOBJICTBOPUTEIIHLHBIN C TECOPETUICCKOI
TOYKH 3peHus. [IoCMOTPHM, B KaKOW CTEHEHHU 3TO BO3MOXHO; IIPH 3TOM MbI, KaK U
®dpuaman, Oynem npeHeOperaTh BIUSHUEM H3TY4EHH.» [1, ¢.350]

«...0011as1 TEOPHUST OTHOCUTEIBHOCTH, IIO-BHIUMOMY, CCTECTBEHHO (T.€. 0e3 A-diieHa)
COTJIacyeTCs CKOpee C HOBBIMHU HAOIIOJCHUSIMHU X200:1a, 9eM C IOCTYIaTOM O
KBa3HCTATHUYCCKOW MPUPOJIC POCTPAHCTRA, OTOPOIICHHBIM TEIEPh O BIMSHUCM

OMBITHBIX (haKTOB.» [1, ¢.352]
IIpumMevanue peraKium:

9ra pabora npefcTaBaser c¢o6ofi nomice npusHaHKe paGor ®pmaMama (yMeCTHO
BCOOMHHUTH DUchMa—cTaThR 68 n 69), B aux geTko cHOPMyAHpPOBAHO OTHOmMEHHE JHAMTEM -
Ha K CTATHYECKOH MOZJEIH H K BBEJCHMIO KOCMOJIOTHYECKOr0 WIEHA B yPABHEHHA THATOTE-
Ens, CylnecTBoBaHEe 0COGEHHOCTH B pemeHEH (o010 1010 xer masan) mpefcTaBaserTca aB-
TOPY TPYAHOCTHI0 Teopmu. COBpeMeHHHEe NaHHHE JAIOT AJaf BPeMeHA oco0eHHOCTH 66ub-
myio BeauwauHy (oxonmo 101! jger), ITa oueHKa, NO-BHAMMOMY, YiKe HE HDOTHBODEYHT JAH-
HHM O BO3pacTe TalaKTHK,

Anpbept DiHIITEHH B cTaThe «O KOCMOJIOTHYECKON CTPYKTYpE IPOCTPAHCTBAY,
HanrcaHHOH B 1933 roxy crienmanbHO 171 cCOOpHUKA CTaTel, MepeBeCHHBIX Ha
¢panmy3ckuit 361K M. ConoBuHBIM, [1, ¢.407], mocine nzydeHnus acTpopu3ndecKux
SKCTIEPUMEHTAIBHBIX pe3ysbTaToB Xa06ma B 1929 rony, npuimen K BBIBOY, YTO
«OTIIMYHE TUIOTHOCTH MAaTEPHUU OT HYJIS HE JOJDKHO TEOPETHUYECKH CBS3ZBIBATHCS C
MIPOCTPAHCTBEHHOMN KPUBU3HOM, a TOJDKHO CBA3BIBATHCA C pacIIMpEeHHEM
npoctpancTBay [1, c.415]:

«Haubonee mpocToil BO3SMOXHOM CTPYKTYPOI IIPOCTPaHCTBA MOCTE IBKIHMIOBOI
CTPYKTYPBI JIOJKHA OBITh CTATHYECKAs! CTPYKTYpa (BCe KOMIIOHEHTHI g,y HE 3aBHCST
OT f) C TOCTOSIHHOM KPUBU3HOH B «IIPOCTPAHCTBEHHBIX» CEYEHUX (f=const)» [1, c.410]

«Ecnu e Teopus MPUBOJUT HAC K JUHAMHYECKUM PELICHUSIM /ISl CTPYKTYPBI
MIPOCTPAHCTBA, TO UCYE3aeT HEOOXOAUMOCTD BBEICHHSI YHUBEPCAILHON KOHCTAHTHI A,
Tak Kak ypaBHeHHUs (1) UMEIOT TMHAMHUYECKHE PEIIeHHUs THMa (3a), 11st KOTopbIX A=0.

«B mocnenHee Bpems pemeHne mpooIeMbl OIYYMIIO CUIBHBIN TOTUOK Oiarogaps
9KCTIEPUMEHTAIBHBIM PE3yIbTaTaM B acTpou3mKe. M3MepeHns HOmIepoBCKOTo
cMmemnieHus (B 0COOEHHOCTH U3MepeHus X300:1a), poBeIeHHBIE IS
BHETAJIAKTHYECKUX TYMaHHOCTEH, MOX0XUX Ha Miteunsiii [1yTh, mokaszanm, 4To 5TH
TYMaHHOCTH OTIAJISIFOTCSI OT HAC CO CKOPOCTBIO TeM OoJIbIIeii, 4ueM Oosblie
paccrosiaue 1o Hux. MccnenoBanust X200a KpoMe BCEro MpoYero MoKas3aliu, 9To
9TH OOBEKTHI PACIPEENICHbI B IPOCTPAHCTBE CTATUCTHUECKH PaBHOMEPHO. Takum
00pa3oM, PeInoI0KEeHNE TEOPHUH O pABHOMEPHOW CpeHeN TNIOTHOCTH MaTepuu
MOJIy4aeT dKCIepUMEHTaIbHOE oaTBepxkaeHue. OTKpbITHe pa3deraHus
BHETAJIAKTHIECKUX TYMaHHOCTEH ONpaBIBIBACT IIEPEXO K JUHAMHUECKUM



PEIICHHSIM TS CTPYKTYPBI IPOCTPAHCTBA, YTO PaHee JODKHO OBLIO Ka3aThCs JIUIIb
CJIEICTBHEM HEYIOBICTBOPUTEIHHOTO TIOJIOKEHHS B TEOPHH.

Urak, 6e3 BBeIeHNUS WIeHa C A MOKHO TEOPETHIECKH OOBICHUTH HAa OCHOBE
ypaBHeHwid (1) cymecTBoBaHIEe KOHEYHOH (CpEeIHEH) INTIOTHOCTH MAaTePUH p, CIUTAs
B (hopmyite (3a) P (u p) 3aBUCSIUMHA OT BpeMeHH.» [1, c.413-414]

«MBI MOXEM paccMaTpuBaTh Py Kak KOCMUYECKUM paanyc P B OnpeeICHHBIH
MOMEHT #;. EqMHCTBEHHO! nepeMeHHO BO BPEMEHHU BEJIMUMUHON OCcTaeTcs
«k03(hdunment pacmupenus» P/Py (=A)»

«...HeIb3sl COTJIacoBaTh PABHOMEPHYIO TNIOTHOCTh MAaTEPHUH p, ClIEIaB
TIPEIONI0KEHNE O KPUBU3HE IIPOCTPAHCTBA MPH A, TOCTOSTHHOM BO BPEMEHH, T. €.
0e3 «pacIupeHus» MPOCTPAHCTBA. ...KOHETHAs INIOTHOCTE p HE TpedyeT ¢
HEO0XOAUMOCTBIO CYIIIECTBOBAHUS KPUBU3HBI IPOCTPAHCTBA (TPEXMEPHOTO) [1, c.414]

Ilpumenenme ypaeHeHHs (7) K HAaCTOAmMEMY BpeMeHH Jaer
3h? = xpc? (= 8nKp). 9
Jra dopMysTa YCTAHABAHBAeT COOTHOHM eHUE MEKAY KOHCTaHToif X2066xa X,
mosyueHHoRt Ha ocHoBe addexra Hommepa, u cpemmeit miotHocThio . Ume-
JeHHO B3TO ypaBHeHME JlaeT Nias O sHadenme mopaaxa 1072, gro xopomo:
COTNIACyeTCA ¢ OIeHKOH acTpOHOMOR.
[rne K — rpaBuTanMoOHHas OCTOSHHAS B 00BIUHOM (11 DitHINTeliHA) cucteme enunui] [1, c. 415]

«V3 npuBEIEHHBIX COOOPAKEHNH CIIEYeT, YTO IIPH COBPEMEHHOM COCTOSIHUH
HalIMX 3HaHUH OTJIMYUE TUIOTHOCTH MATEPHH OT HYJSI HE JOIDKHO TEOPETHYECKN
CBA3BIBAThCA C MPOCTPAHCTBEHHON KPUBU3HOM, a IOJIKHO CBSI3BIBATHCSI C
pacupeHreM npoctpancTsay [1, c.415]

B Hacrosmeit craThe mpeziaraeM noity gaisie A. DHIITEHHA U, ¢ yI€TOM
HOBBIX (PyHIaMEHTAIBHBIX COCTABIISIIOIINX «KOCMOJIOTMYECKON CTPYKTYPHBI
[IPOCTPAHCTBA» - KTEMHON MaTEpUU» U «TEMHOU SHEPTUN», OIPEIAEIIUTD «IIPU
COBPEMEHHOM COCTOSIHUM HAIIMX 3HAHUI» MOJIHYIO0 SHEPTeTHUECKYIO TNIOTHOCTh
Bcenennoi, 1, BEIIBUHYB I'MITOTE3y CTOKa-UCTOKA (KOHBEPTeHIMH-INBEPT €HIINN )
MaTepuu-3HEPriH, HalTH (QyHIAMEHTAIBHYIO CBSI3b KOCMOJIOTHYECKON TIOCTOSTHHOM
Xab6sa H He TOJIBKO CO CpeiHel IIIOTHOCThIO BeelleHHOM p, HO M ¢ KOHCTaHTOM
KBaHTOBOH TEOPHH - ITocTOsIHHOH [Tnanka 4.

4. MoOIHOCTD ABH:KEHHS H IJIOTHOCTD JHEPruu Kocmoca

«Axcuomamuueckas ocnosa gusuxu douicna 6vims c60600HO uzobpemenaly
A. DHHIITEHH

MorHoCTh N BMKEHHS (MaTepHaIbHO-3HEPIeTHYECKOr0 TOKa) a0COIFOTHOTO
Kocmoca, kak ckopoCTh ABIKEHUS YHEPTUH £ B enuHAIEe 00bEMa B €AUHALLY
BpPEMEHH £, ABIISETCS BETMUYNHON IMOCTOSHHOW W OTHO3HAYHOH, T. €. BCEOOIIUM
¢u3nIecKuM abCOTIOTHBIM HHBAPHUAHTOM:

dE

N = constant = dt _ invariant,



a pabota, coBepmiaemasi KocMocoM B eIMHHIly BpeMEHH, PaBHA:

dE
_ dat _
N-tp= ‘tp= h = constant — KBaHT dHepruu

EnnHCTBeHHBIN, H3BECTHBIA HaM, TII00ATBHBIN HAOM0JaeMblid (hyHIaMEHTAIbHBINA
¢axrop nBmxenus Kocmoca Bo Bpemenu 7' u 3-X MEpHOM IIPOCTPAHCTBE — 3TO
nocmosnuas Xaboia H=1/T, koTopas onpenenseT IBUKCHNE BCEX MPOU3BOIHBIX
MIpoIIecCOB, Kak 00pa3oBaHNE U IBIKCHUE OapHOHHON MaTepUH, POXKICHAE U
pa3BUTHE CO3HAHMUS U BCEX JPYIHX.
B npocTpancTBe-BpeMeHH, B KOTOPBIX MBI OIMCHIBAEM HAIll MHUP, B CUCTEME
pasmepHocteit LT* (muHa-Bpemsi), HOCTOsSIHHAs Xa00J1a OMUCHIBAET CKOPOCTh
oOpazoBaHusi GapHOHHON MaTepuy BO BceeHHOI, Wi MaccoBbIid (MaTepHabHbIi)
TOK B €JUHHIIE 00bEMA B SMHUITY BPEMEHHN H UMEET Pa3MEPHOCTD
m’s” (m’s?-s), 1. e. paBHa pa3MepHOCTH Macchl m’s?, IeIEHHOI Ha BpEMS S.

OmnpepenyM IUIOTHOCT OAPHOHHON MaTepUH Py, KocMoca B e IMHUYIHOM
chepuueckoM 06sEMe (1m?), Kak paBHYIO IIPOU3BOIHOM IO BpEMEHH OT KyOa
NoCcTosHHOM Xa66ya H’ (M3MeHeHue 1o 3-M HalpaBIeHUsM TPOCTPAHCTBA B
chepuyeckoM 00bEME) B cucTeMe pazmepHocTeit LT:

dH’
Pim =(H?) = d =3p2 m’s? B1m?,

B cUCTeMe pazMepHocTeii SI

3H?
4G

Cornacumcst [uist y100CTBa C MIPUHSTHIM YKe JI0 HAC COTJIallieHueM, Wiln
«KOHBEHIIMENY, Kak nucai A. [lyaHkape, 4TO pa3HOCTh 3HEPTeTHYECKHUX

PbmsSI = kg Blm?3

IOTEHIMATIOB GAPHOHHON MATEPHH COCTABIISET C° C PA3MEPHOCTBIO M’S > (MOXKHO
ObLI0 ObI IPUHATE ~ H7). Torya MIOTHOCTH SHEPTUU GAPUOHHOM MATEPUM U KTEMHOI
Marepumn» B eMHuIe 00bEMa 3a Bpems 1 B cucteme pasmepHocreit LT cocrassr (B
ckoOkax {} mpuBeAeHbI Mocie Hue naHHbie Muccun «Plancky»**):
1. IInoTHOCTB 3HEPTUHN OAPHOHHOW MaTEPHU

Pem =3HC*  m’s*B1m’ Q=0,0596831 {Q,= 0,049}
2. [TnOTHOCTH SHEPTUU «TEMHOW MaTepuu» B eAMHUYHOM chepruieckoM o0bEME B
47/3 paza Gonplie

Pean=4mHC’ Q=0,2500000 {Qcpv= 0,259}
3. IJIOTHOCTh «TPAaBUTALIOHHOW)» SHEPIHH (PaKTUUECKOH «OapHOHHOI MaTepuny
Posm=9Hc*/5 Q=0,035809862
4. IUIOTHOCTh «T'PAaBUTALIMOHHOW) SHEPTHH «TEMHON MaTEepUN»
16712
PGi™ 5 Hc 0=0,62831853 {Q,=0,6911}

5. JIOTHOCTB SHEPTUH BpalieHus (spin) OapHOHHON MaTepuu



zé 2.2 —
Psbm 5 Hc 0=0,02387324
6. ITIOTHOCTB SHEPTUH HEUTPUHO, PEIUKTOBOTO, «TéMHOr0» (dark radiation) u
IPYTUX M3Iy4eHUH IpuMeM
Ppuw~0,9261% 0T pean ~0,002315268 3" p. ©=0,002315268

* anHanu3 pasmepHocreil B LT 1aér B 9T0ii cucTeMe 1UIsi IpaBUTALMOHHO# OCTOsIHHON G=1/47 1 ipn
G=6,67384-10"m*kg"'s?  1kg=47G=8,386595-10"'° m*s™%; To ecTh 1 TOTO, 4TOOHI NEPEBECTH pazMepHOCTH U3 SI B
LT Hano ux yMHOKUTH Ha 47G m*s?; U, COOTBETCTBEHHO, pa3MepHOCTh 3Hepruu B LT 6yzer m’s™, a MomnocTs umeer
pasmepHoCTh M° s~

** CorsacHo rociieiHux pe3ynbrato (2015r.) kocmudeckoit Muccuu «Planck» EBporeiickoro kocMuyeckoro
arentcTBa ESA nocrosinnas Xa661a pasua Hy= 67,74 s Mpc'! u cootsercTenno Bospact Beenennoit 7p= 13,799 mips.
JIET, IJIOTHOCTH GAPUOHHOM U TEMHOM MaTepun COOTBETCBEHHO Qp 7= 0,02230 ( ©, =0,049), Qcpum h*= 0,1188 (Qcpm=
0,259), a uX OTHOCHTENbHAS CyMMa — IUIOTHOCTh MaTepuu Q= 0,3089, mioTHOCTH «TEéMHOI sHeprum» Q= 0,6911 [2]

CYMMapHaSI sHepreTrueckas miotHoctb Beenennoii B LT coctaBut

167c’
S p~4pean=167 H c’= o m’s*B 1 m’ Q=1,000000  {Q=1,0000}
Dueprus Beenennoii B 06béMe 1m®B 1s, TO ecTh MOIIHOCTL BeeneHHOM T B cucTeMe

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

K Taxum xe pesynpTaTam IJIOTHOCTH MaTepuHu-3Hepruu Beenernoii-Kocmoca
MOJKHO TIPUHTH UCXOMS U3 COOOpaXCHNH CTa0MIFHOCTH MeTarajakTHKH, PaBeHCTBA
BO BceneHHON critbl TATOTEHHS IEHTPOOEKHON CHIIE, YIUTHIBas SKBUBATIEHTHOCTh
MAacChl M SHEPTUu.

5. IlmaHKOBCKHE BeJIMYNHBI

«Bce 00 cux nop ucnonvzyemvle cucmemvl eOUHUY, 8 MOM YUCTE MAK HA3bI8AeMas
abcomomuas CI'C-cucmema, 0053amvl C6OUM NPOUCXONHCOEHUEM NOKA YMO CYHAUHOMY
cmeuenulo 06CmosmenbCme, NOCKObKY 8bl00D eOUHUY, TeHCAUUX 8 OCHOBE KaAJICOOU
cucmemul, COeNaH He UCX004 U3 oowell MmoyKu 3peHus, 00A3amenbHo npuemaemol 0 8cex
Mecm U 8peMeH, HO UCKTIOUUMENbHO UCX005 U3 nompebHocmell Haulell 3eMHOU KYAbmypbl...
Mbwl noyuaem 603MONHCHOCHb YCMAHOBUMb eOUHUYBL OIUHBL, MACCYL, BPEMEHU U
memnepamypbel, Komopbwle He 3agucenu Obl 0m 8b100Pa KAKUX-TUOO me UlU 8euecms U
00513amenbHO COXpausiu 6bl C60€ 3HAUEHUE OISl 6CEX BPEMEH U 01 8CeX KYAbMYp, 8 MOoM
yucae U BHe3eMHbIX U Heuenoseueckux...» (Makc Ilnank, u3 noknaza, caenannoro 18 mas 1899 rozna
Ha 3aCCIaHuH AKaLleMI/H/I HayK B Eepm/lﬁe B CBA3H C INTAHKOBCKMMH €IUHULIAMH, IOCTPOCHHBIMHU Ha
OCHOBE (hyHAaMEHTaJIbHBIX NOCTOSHHBIX G, ¢, h.) [3, ¢.232]

ITo mpumepy M. IInanka, u B Hamlelf mapaaurMe €CTb BO3MOXHOCTb YCTaHOBUTh
(TUIAHKOBCKHE» €MHUIIBI U3 COOOpasKeHNH pa3sMEepHOCTH, CheprIecKoro CToKa U
ucToka MaTepun B KocMoce ¢ aGconroTHOM BeMMIuHOM sHepruu T =16xHc’ (m’s™) B
Im> B 1s, T.e. MOIIHOCTEIO, H C COOTBETCTBYIOIINM SHEPIeTHYECKHAM MOTEHIIAAIOM
¢’ (m’s?). JleHCcTBUTENBHO, B CHCTEME pasMepHocTeli LT, (ecIii IIPUHATE B Ka9eCTBE



(yHIaMeHTaTbHBIX (U3HMYECKUX MOCTOSHHBIX A, H, ¢, npu MomuocTH

MaTepHalbHO-3HEpreTHueckoro Toka B Kocmoce 7 =167Z'HCZ), IUTAaHKOBCKHE
€JTMHUIIBI PABHBI:

T
tp=—5—= =2H/nc’ s
8x?c’
/ ‘ 2H/7c’
PTG 2 4 "<f/mc m
8 c
¢ 8H 3g2
mp= = m's
2xc’
2 2 2 4
Er=mpc =7 =8Hc m’s’
T
N=Ep/tp=47nc’ m’s®= constant - MomHOCTh 3Heprun Kocmoca.

e ¢ =2,99792458 m's"'- ckopocTh cBeTa

6. ®ynagamenTanbHas cBsi3b nocTosiHHbIX [lnanka u Xa66a1a

IIpu onpenenéHHbBIX BhIIIE SHEPreTUYECKON INIOTHOCTH BeenenHoil u
COOTBETCTBYIOIIEM SHEPreTHUICCKOM MTOTEHIHANE, CHEPUIECKOM CTOKE MATCPUH U
eBKIIoBoH reometpun Kocmoca 3a Bpems [Imanka ¢, 0HO3HAYHO U HEOOXOAMMO
o0OpasyeTcs KBaHT MaTePUU-IHEPTHH:

hir=T tp=32H?/c m’s> = nocrosauas [nanka B LT!

B «nameit» cucreme pasmeprocreit MLT nocrosinaas [Inanka /2 paBHa (Hanpumep,
13 paBeHCTBA 3HAUCHUS BpEMEHH U JUIMHBI [I1aHKka U1 paccMaTpruBaeMbIX CUCTEM
pasmepHocTei):
h = 8H/Gnc,

(a npuBenéunas nocrostuuas [nanka i = b2z =4H*/Gr’c)

®uznyeckuil cmbica noctostHHOM [lnanka — 3Heprus, renepupyemas B Kocmoce,
B eauHHUIlE 00BEMa 1 m’ B enuHUIly BpeMeHu [lmaHka tp, TO ecTh abCONIOTHAS
MOIIHOCTH 3Hepruu KocMoca B IIIaHKOBCKOM CHUCTEME €AUHULL.
C pHepreTHuecKod TOUKM 3peHHs COOTHOIIEHHMs HeompenenéHuocrer I'eiizenbepra mis
KOOP/MHATHI ¥ UMITYJIbCA M SHEPTHU U BPEMEHH, BbIpaKaeMble (hOpMyJiaMu:

AxAp 2h=h/2r) ,
AEAt> 1,

SIBIIAFOTCS. COOTHOILIEHUSAMH, ITOKA3bIBAIOIIUMH, YTO MUHUMAJILHO BO3MOXHas B
mpupoic paboTa-3HEPTHsI HE MOXKET OBITh MEHEE TIOCTOSTHHOH [Imanka, B 4éM Jlerko
yOeauThCs, pa3faeNiB 00e YacTH COOTHOMICHUH Ha TUHUILY BPEMCHU.

CootHomenne s /h = 4nG, 4TO SIBASETCS IEPEXOIHBIM K03(DGHUIIEHTOM MEXIy CHCTEMaMU
pa3mepHocteit MLT u LT, To ecth «mosiBnenue» B cucreme MLT maccer 1kg = 4zG.



7. 3akiouenue

Ha ceroansimnmii 1eHb cUUTAETCS, YTO «TEMHAs MaTEPUs» U «TEMHAs SHEPTU»
HaxXoOdATCA BHE PEAJIbHOI'O MaTEPUAJIbHOTO MUpa U COOTBETCTBECHHO BHE
OpTOIOKCANBbHON (hr3mdeckoit Hayku. CTaHmapTHAS MOJCTHh OOBSICHIET HAIll MUD
TOJIBKO B Ipezeax 6aprnoHHoN Marepun. Ho Hammm ncciaenoBaHus, N37I0KEHHbIE B
9TOH CTaThe, TOBOPAT O HEOOXOANMOCTH «IETANN3AMN» TEMHON MaTepUH U TEMHOMN
SHEPTHH ¥ COOTBETCTBYIOIIEr0 pacinpeHust (GU3NKH 3a npeensl CTaHaapTHOH
MOJIEIIH, KOO TOJILKO TaK MOXHO OOBSICHHUTH M OOBEIMHHUTH JIBIDKCHUE MAaTEPHH B
MUKPOMHPE U MaKPOMHUPE, OIUCHIBAsL €r0 KaK ABMKEHHE SHEPTHUH, - Kak
JIeTEPMUHUAPOBAHHBIN 3HEPTETUYECKUI IPOLIECC, ONPEAEIAEMBbIA SHEPTETUYECKUMHU
xapakTepucTukamu enuaoro Kocmoca. [11]

BrrsBiieHHast 3T0# cTaThe (PyHIAMEHTANBHAS CBSI3b MEXKIY OCHOBHON KOHCTaHTOM
KBaHTOBOH TEOPUH — MOCTOSHHOH [ImaHKa /# 1 OCHOBHO# KOHCTaHTON acTpO(U3UKA
— mocTosHHOI Xa06na H, onpenensier TMHAMHYECKOE MaTepHaIbHO-
SHEPreTUYEcKOe eJMHCTBO HAIIETO MUPa U B 00BEANHSIONIEH TEOPHUH.

«V3 npuBeIEHHBIX COOOPAKEHHUH CIIEIYET, YTO IIPH COBPEMEHHOM COCTOSIHUH
HAIlIUX 3HaHUM OTIMYUE MIOTHOCTH MaTEPUU OT HYJISI HE AOJIKHO TEOPETHUECKHU
CBA3BIBATLCSA C POCTPAHCTBEHHOM KPUBU3HOM ' », HE «C PACIIMPEHHEM
[POCTPAHCTBA'», & JIOJKHO CBA3BIBATHCS € MAMEPUALbHO-IHED2EMULECKOL
OUHAMUKOU CIMPYKIYPbl RPOCMPAHCMEA-BPEMEHU.
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