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JlaB/ieHUe BaKyyMa U Te4eHUue BpeMeHU noa NoBepxXHOCTbIO 3eMNun

Bensee B.5. wbelayev@yandex.ru

PagueBbI MHCTUTYT UM. B.I. XnonuHa, CaHkT-MeTepbypr, Poccusa

AHHOTanusA. B cTaHIapTHON KOCMOJIOTMYECKON MOJENH OT AABJICHUS BAKyyma 3aBHCHUT
yckopeHnue pacmupeHusi Becenmennont. B ganHO#M pabote paccMarpuBaeTCss BO3MOXKHOCTH
€ro OIpENENICHUs] U3 CBOWCTB JIOKAJIbHOM I'PaBUTAIMOHHOW CHCTEMBI. PaccMOTpeH mexa-
HU3M BO3HUKHOBEHHMS JIaBJICHUS BaKyyma, OCHOBAaHHBI Ha TPaBUTAIMOHHOM JedeKTe
Macc. Ero 3HaueHue moiyueHo Juisi BHyTpEHHEH 00s1acTu ciiabo rpaBUTHPYIOUIETO cepu-
YECKOr0 CTaTHYECKOIO0 MCTOYHHMKA TPABUTALMHU C MOCTOSHHOW IUIOTHOCTBIO. Y pPaBHEHHUE
COCTOSIHUSI COOTBETCTBYET PEIICHUIO YpaBHEHUN DUHINTEHHA 11 cepbl, BHYTPU KOTOPOU
BpeMsl B€3/I€ T€UET OJJMHAKOBO. JTO PEIICHUE UCIIONb3YETCS JUIsl OLIEHKU TEUCHHs] BpEMEHU
10/ MOBEPXHOCThIO 3eMiIH. Pe3ynbTaThl CpaBHUBAIOTCA C BEIMYMHAMU, MOJTYYEHHBIMU Ha
OCHOBE 3aBUCUMOCTH €r0 TEYEHUS TOJIBKO OT IPABUTALMOHHOTO OTEHIMAIA.

Kiawu4eBble caoBa: C(bepI/I"IeCKI/Iﬁ HCTOYHUK TI'paBHUTAlNH, OABJICHHUC BAKYyMa, I'paBUTAIU-
OHHBIMN I[C(l)CKT, 3aMCIUICHUC BPECMCHU

MeToabl 1 MaTepuaJibl; pe3yJbTarbl. /[aBneHue Bakyyma ONpeaessieTcss U3 reo-
METpHUH IIpocTpaHcTBa corjiacHo uzaee A. J[. CaxapoBa 0 «<METpUUYECKOW yIIPYTOCTHY
MIPOCTPAHCTBA, T. €. BOSHUKHOBEHUH OOOOIIEHHON CHUJIbI, IPEMATCTBYIONICH €ro uc-
kpusiennto [1]. Ilpeamosiaraercs, uTo SKBUBAJIEHTHAS IPABUTALMOHHOMY Ie(EKTY
Macc 3HEprusi, pacxoayercs Ha aedopmanurio Bakyyma. Omnpenensiercs rpaBUTalu-
OHHOE BO3JICWCTBHE HA HETO B Ciy4ae CJ1ab0 IPaBUTHUPYIOIIETO CTAaTUYECKOTO IEH-
TPaJIbHO-CUMMETPUYHOTO pactipenesneHus BeuiectBa. Chepruueckre UCTOYHUKY Tpa-
BUTAllMM C TOCTOSSHHBIMHM TUIOTHOCTSIMU U OJMHAKOBBIMU TPAaBUTALMOHHBIMU
Maccamu I paccMaTpuBarOTCs B chepax ¢ OJMHAKOBBIM O0HEMOM B YJAJIEHHOUW CHU-
creme orcuera [2, 3]. Pasuuiia Mex 1y cOOCTBEHHBIM 00BEMOM CEp U UX 00HEMOM
B YJQJICHHOM CHCTEME OTCUETa YBEJIMYMBAETCS C YBEIMUEHUEM JeEeKTa MaCChl, UTO
JaeT TOJOKUTEIbHOE JIaBJI€HUE TIPABUTALMOHHOIO TOJII BHYTPU  cQepbl

p=(1/3)c’p, rme p — ee WIOTHOCTH. B cTaTHYeckoM cilyuae HaBICHHE BAKyyMa
ypaBHOBEIIMUBAET BO3JECHCTBHE IPAaBUTALMK HAa BAaKyyM. DTO IMPUHOCHT ypaBHEHHE
COCTOSIHHSL BHYTpH cl1a00 rpasutupyomeii cheper p, = —(1/3)c*p. Pacnpenernen-

Hasl B MPOCTPAHCTBE MaTepusi BO30YKAAET BaKyyM, B pe3yjbTaTe 4ero oH npuodpe-
TAeT HEHYJIEBOE JABJICHHE, KOTOPOE, KaK IIPEAIOAracTcs, SBISIETCS UCTOYHUKOM
IPAaBUTALMH. DTO YPABHEHHE COCTOSHUS COOTBETCTBYET PELICHHUIO YPABHEHHUN OWH-
mTelHa 471 chepsbl C paaryCcoM a ¥ TOCTOSTHHON TJIOTHOCTBHIO
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BHYTPH KOTOPOH T€UeHHE BPEMEHH OJJMHAKOBO BO BCeX Toukax [4].

DTa METPUKA HUCIIOIb3YETCs JJIs OLUEHKHU T€YEHHs BPEMEHH 0] IOBEPXHO-
CTBIO 3€MIIM B COOTBETCTBUU C PACIPENECIEHUEM €€ IUIOTHOCTH B 3aBUCUMOCTH OT
paccrosiaus or ee nenrpa [5]. Llentp 3emin, cOrilacHO NMPUMEHEHHOMY METOAY,
Oyner monoxe nosepxHoctd Ha 0,5 mer. Mojens ¢ 3aBUCUMOCTBIO 3aMeJIEHHS
BPEMEHH TOJBKO OT I'PAaBUTALMOHHOIO IOTEHIMada maeT pasuumy 2,49 mer [6].
OTHOCUTENLHOE U3MEHEHHE IIPOMEKYTKOB BPEMEHM HaA IIOBEPXHOCTH M Ha
paccrosHun | oT Hee B mpenenax 3eMHON KOpbI ompeaesercs KodQQUIUEeHTOM
K - AT, — Ar.

f IAT,

B nepsom ciyuae oH cocrautr 5,36-10 V' M7 mus cpenmeit

7 8,86-10 V" m!
IUIOTHOCTH 3€MHO# KOpbI U 8,80- M sl TWIOTHOCTH BOJBI MUPOBOTO OKe-

aHa. HpI/I 3aBUCUMOCTHU TOJIBKO OT I'PaBUTAIIMOHHOI'O IMOTCHIMAJIA JIJIS K‘r JacCTCiA

. 16 _ -1
cnabo 3aBucsmas oT JokaibHOM miotHoctu omenka 1,11-10 7'° m'. Tounocts

OTpeJIeIeHUs] BPEMEHHU C MOMOUIBI0O ATOMHBIX YaCOB MO3BOJISIET OOHAPYKUThH JaH-
HBIN 3QQEeKT ero 3aMeIeHHS.
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Abstract. In the standard cosmological model, the acceleration of the Universe expansion
depends on the vacuum pressure. This work considers the possibility of determining it from
the properties of a local gravitational system. Mechanism of vacuum pressure occurrence
based on gravitational defect of masses is studied. Its value is obtained for the inner region
of a weakly gravitating spherical static gravity source with constant density. The equation
of state corresponds to the solution of Einstein's equations for a sphere within which time
flows equally everywhere. This solution is used to estimate the flow of time under the
Earth's surface. The results are compared with the values obtained on the basis on the de-
pendence of its flow only on the gravitational potential.

Keywords: spherical gravitational source, vacuum pressure, gravitational defect, time dila-
tion

The vacuum pressure is detected from the space geometry according to Sakharov's
idea of a “metrical elasticity” of space i.e., the emergence of a generalized force
that prevents its curvature [1]. It is assumed that the energy equivalent to gravita-
tional defect of masses is spent on vacuum deformation. The gravitational influ-
ence on it is determined in the case of a weakly gravitating static centrally symmet-
rical distribution of the substance. Spherical gravity sources with constant densities
and the same gravitational masses m are considered in spheres with the same vol-
ume in a distant frame [2, 3]. The difference between the proper volume of spheres
and their volume in the distant reference frame increases with increasing mass de-
fect, which gives a positive pressure of the gravitational field inside the sphere

p=(1/3)c*p, where p is its density. In static case the vacuum pressure balances
impact of gravity on vacuum. This yields equation of state inside the weakly gravi-
tating sphere p = (1/ 3)c*p. Matter distributed in space excites a vacuum, causing it

to acquire a non-zero pressure, which is assumed to be the source of gravity. This
equation of state corresponds to the solution of Einstein's equations for a sphere
with radius a and constant density

2ym ) dr? .
o (1 a ]d(“) gm0 sinode?),
-=r
3
a

within which the flow of time is the same at all points [4].

This metric is used to estimate the flow of time under the Earth's surface in ac-
cordance with the distribution of its density depending on the distance from its cen-
ter [5]. The center of the Earth, according to the applied method, will be younger
than the surface by 0.5 years. The model with time dilation dependent only on the

gravitational potential gives a difference 2.49 years [6]. The relative change in
time intervals on the surface and at a distance from it within the earth's crust is de-
AT, — At

In the first case, it will be
AT,

termined by the coefficient K_=
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5.36-10 "7 m™ for the average density of the Earth's crust and 8.86-10 7 m™ for

the density of the water in the World Ocean. If K. depends only on the

gravitational potential, it is given an estimate of 1.11-10 ~® m™", which weakly

depends on the local density. The accuracy of determining time using atomic
clocks makes it possible to detect this effect of its slowing down.
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