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O BEKTOPE BEIJISI U BEMJIEBCKUX I'EOAE3UYECKUX / C. FO. Cenos //

BAHT. Cep. Teoperuueckas u npuknagsas ¢puszuka. 2022. Beim. 1. C. 3-12.

PaccMOTpeHO NOHSTHE TeOfe3WdYecKod B 00IIeM NpocTpaHcTBe Beiins m B BeineBckoit
rpaButauun. OOCyxKaaeTcst uues MepeMEeHHON MacChl U ee MHTep- NpeTals B BeilJIeBCKOM
rpaBUTAIUH.

BeiineBckast reoMeTpHs IPUBOJUT K ABYM TUIIAM I'€0/Ie3HIECKUX JIMHHUN —

MHBAapHAaHTHBIM M  KOBAapUAaHTHBIM. KoBapuaHTHbIE Te0le3UMYECKHE MOXKHO  HH-
TEpIPETUPOBATh KaK SKCTPEMald JACHCTBHA JUIS TOYEYHOM 4YacTULIbl C HEpPEeMEeH- HOMW
Maccoil. COOTBETCTBEHHO, ypaBHEHHSI CBOOOJHOTO JBIDKEHHS U TOYEUHOH YacTULBI B
BEHJICBCKOM TeOMETPUM COJIEpP)KAT JIONOJHUTENbHBIA 4IeH, KOTOPBIH MOXXHO Ha3BaTh
BeiiIeBCKOM CHIIOH.

PaccMoTpeH Bompoc O TOM, Kak COBMECTHUTh TaKyl HHTEPIPETAIHIO CO CTaHJapTHON
¢bu3uKoil, n3dexaB mapagokcaabHOro d(dekra BTOpbIX yacos. [IpemnoxkeHo q8a BapHaHTa:
1) HeuHTerpupyemblii BekTop Beiii uMmeer Manyi0 HOpPMY Ha MaKpPOCKOIMYECKHX
MacmTabaXx M MEHseTCs XaOTHYEeCKH, TaKk 4TO yC- PEJHEHHE II0 BEKTOPHOMY OO
MIPUBOJUT JINIIb K CTOXACTH3AL[HU ABIDKEHHS YAaCTHUILBI; 2) HEHyJIEeBOE 3HAYCHHE BEKTOpa
Beiins umeeT MecTo TONBKO B 00J1aC- TH MaJIbIX MAacIITa0OB, B aHAJIOraX BUXPEBBIX KOJIEIL.
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KOH®OPMHGLIE JIATPAHXXUAHbBI B TPABUTALIAN BEMJIS / C. 1O. Cenos

// BAHT. Cep. Teopernueckas u npukiaaHas ¢usuka. 2022. Bem. 1. C. 13-28.
O06cyxaroTcsi Moienu KOH(GOPMHOM TpaBUTALMU C JarpaH)XKMaHAMH, JIMHEW- HBIMH IO
CKaJLIDHOW KpUBH3HE M HEMHHHMAJbHOH CBSA3BI0O CO CKasIpHBEIM moseM. IloapoOHO
ocBellleHa Teopus rpasutanuu Beitna—upaka. Ha ocHoBe aHanu3sa

[PUBEICHHBIX IIPUMEPOB MPETI0KEH BapUaHT KOH(OPMHOTO JIarpaH)XKHAHA C ABYMs
CKaJLIPHBIMH IIOJISIMH, B KOTOPOM BeKTOp Beliss 3aMeHeH Ha BeKTOp, Ipeodpa- 3yIoIuics
KaK M BEKTOp Beils, HO He BXOAAIIMI B BEHIEBCKYIO CBSI3HOCTh. IIpocTpaHCTBOM Takoit
MO/IEJIH SBJIIETCS] HHTETPUPYEMOE IIPOCTPAHCTBO Belis.

V]IK 539.89

YPABHEHHME COCTOSHMA CTHIIOBUTA O 1000 I''la U BOJIEE 10000 K,
DA30BAA CTABMJIbBHOCTH CTUIIOBUTA M OIIMCAHUE IIPU BBICO KHX
JABJIEHUAX YIAPHBIX ATUABAT ITOJIMMOP®HLIX ®A3 SiO2

KAK YIAPHBIX AITMABAT ITOPUCTOI'O CTUILIOBUTA / b. A. HagpikTo,

A. b. Hagpixro, A. U. Jlomaiikun / BAHT. Cep. Teopernueckast u npukiagHas (U3HKa.
2022. Bem. 1. C. 29-39.

IMpennoxxeHo HOBOE ypaBHEHNE COCTOSTHUS CTUIIIOBUTA, KOTOPOE BEpH(H-

IIMPOBAHO HAa OCHOBE 3KCTIEPUMEHTAJIBHEIX JaHHBIX. [Tapamerpsr YPC (00BeM- HBIiT MOMTYIIb,
paBHOBECHAs TJIOTHOCTh M TeMreparypa Jlebas) momydeHsl ¢ Hc- M0Jb30BaHUEM U3MEPEHHU
CTAaTHYECKOTO CXKaTHs NP KOMHATHOH TeMIlepaType n n306apHdecKoi TEeIITOeMKOCTH MPH
HOPMAJIbHOM JaBieHuM. I1oka3aHo, 4TO ypaBHEHHME COCTOSIHMS aJ€KBAaTHO IPENCKA3bIBAET
CBOMCTBA CTHIIIOBUTA B MIMPO- KOH 00JACTH YCTOBHI B CTATHYECKHMX M YIapPHO-BONHOBBIX
9KCIIEPUMEHTAX IIPU BBICOKHUX JaBjeHuH U Temreparype 10 1000 I'Tla u > 10000 K B ouens
XOpOIIIEM COTTaCHH ¢ M3MepeHHsAMH. IIpoIeMOHCTpUPOBaHO, YTO yJapHBIE aauadaTsl 1Mo-
mumopdubix ¢a3 SiO2 (kBapua, IIABICHOTO KBaplia, KOICHTA, KPUCTOOAINTA U JIPYTHX)
npu P > 30 I'Tla MoryT OBITE omucaHBI yfapHOI aguabaTolf MOPHCTOTO CTUIIOBUTA M YTO
TpECKa3aHHBIE 10 YPAaBHEHHIO COCTOSIHHMSA BTOpBIE yapHble aauabaTel M aauabaTel
Pasrpy3KH HaXOAATCS B XOPOIIEM COTJIACHH C 3KCIEPU- MEHTOM. MBI IpOaHaIN3HpOBaIN
TaKKe CTaOWIBHOCTh CTHIIOBHTAa M TOKa3alld, YTO €ro 5JIeKTPOHHas CTPYKTypa Ha
XOJIOMHOW M30TepMe coxpassiercs 1o naeie- Hus ~ 500 I'Tla, u, TakuMm oOpa3om, 3TOT
MHHEpaT MOKET ObITh PEKOMEH/I0BAH JUIs HCTIONb30BAHKS B Ka4ECTBE JaTYMKa JaBICHUS B
CTaTMYECKUX SKCIIEPUMEH- TaX C aIMa3HBIMH HaKOBAJIbHIMH.
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O TPABUTAIIMU BEMJISI-JJUPAKA M KOCMOJIOTUU ®PUJMAHA / C. IO.
Cenos // BAHT. Cep. Teopernueckas u npukiagnas ¢puzuka. 2022. Bem. 1. C. 40-54.

B pamkax Teopuu rpasuranuu Beisi—/lupaka ¢ HEMUHUMabHOM CBS3bIO BEIIECTBEHHOTO
CKaJIPHOTO TOJISI paccMaTpHBAaeTCs 3ajjada ONHMCAaHHs KOH- (OPMHOH CTaguy SBOJIIOLUH
Bcenennoii Ha ocHoBe Merpuku @Dpuamana. Ilpu- BemeHbl KOH(POPMHO-MHBapUAHTHBIC
peLIeHus A1 MacTabHoro (hakTopa.

IToka3aHO, YTO KBAHTOBBIC IIONMPABKH K CJIEAY TEH30pa OJHEPIUH-MMITyJbCa YaCTHYHO
KOMITCHCUPYIOTCS KannOpoBKOW (GyHKIMH Jlupaka, MpUBOIAILICH K J1a- TpaH)XUaHy oO0Lien
TEOPHH OTHOCHUTEIILHOCTH.
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ON WEYL VECTOR AND WEYL GEODESICS / S. Yu. Sedov // VANT. Ser.: Theoret. i
prikl. fizika. 2022, N 1. P. 3-12.

The notion of a geodesic in general Weyl space and Weyl gravity is considered. The idea of
variable mass and its interpretation in Weyl gravity is discussed.

Weyl geometry leads to two types of geodesic lines — invariant and covariant ones.
Covariant geodesics can be interpreted as extremals of action for a point particle with an
alternative mass. So, equations of free motion for the point particle in Weyl geometry have
an additional term that can be called a Weyl force.

We consider the problem of combination of this interpretation with standard physics while
avoiding the paradoxical “second clock” effect. Two options are proposed: 1) a
nonintegrable Weyl vector has a small norm at macroscopic scales and changes in random
way so that averaging by vector field results only to stochastization of the particle motion; 2)
a nonzero value of the Weyl vector happens only in the area of small scales, in analogues of
vortex rings.

CONFORMAL LAGRANGIANS IN WEYL GRAVITATION / S. Yu. Sedov // VANT.
Ser.: Theoret. i prikl. fizika. 2022, N 1. P. 13-28.

Models of conformal gravitation, which contain lagrangians with linear on scalar curvature
and non-minimal connection with the scalar field, are discussed. Theory of Weyl-Dirac
gravitation has been reported in detail. On basis of the analysis of the cited examples the
version of conformal lagrangian with two scalar fields is proposed, in which the Wey! vector
is replaced with the vector which is transformed as a Weyl vector, but is not contained in
Weylian connection. Weyl integrable space is the space of such model.

EQUATION OF STATE OF STISHOVITE UP TO 1000 GPA AND > 10000 K,
STABILITY OF ITS ELECTRONIC PHASE UP TO 500 GPA AND A DESCRIPTION OF
HUGONIOTS OF VARIOUS POLYMORPHS OF SI02 AT HIGH PRESSURES AS
HUGONIOTS OF POROUS STISHOVITE / B. A. Nadykto, A. B. Nadykto, A. I.
Lomaikin // VANT. Ser.: Theoret. i prikl. fizika. 2022, N 1. P. 29-39.

In this work, a new Equation of State (EoS) for stishovite has been developed and validated
against a wide range of experimental data. The EOS parameters such as bulk modulus,
equilibrium density, and Debye temperature were obtained from static compression
measurements at room temperature and isobaric heat capacity at normal pressure. It has been
shown that the new EoS predicts accurately stishovite properties over a wide range of
conditions at high pressures and temperatures up to 1000 GPa and >10000 K in very good
agreement with static and shock-wave experiments. It has also been found that at P > 30
GPa Hugoniots of various polymorphs of silica such as quartz, fused quartz, coesite,
cristobalite and others can be accurately described by Hugoniots of porous stishovite, and
that the second Hugoniots and unloading adiabats are also predicted by the new EoS in
good agreement with experiments. We have also analyzed the stability of stishovite and
have shown that stishovite retains its electronic structure on the cold isotherm up to a
pressure of ~500 GPa, and, thus, can be recommended for use as a pressure gauge in static
compression experiments with diamond anvils.

WEYL-DIRAC GRAVITATION AND FRIEDMANN’S COSMOLOGY / S. Yu. Sedov //
VANT. Ser.: Theoret. i prikl. fizika. 2022, N 1. P. 40-54.

The problem of description of conformal stage evolution of the Universe is considered
within Weyl-Dirac gravitation with nonminimal connection with real scalar upon the basis
of Friedmann metrics field. Conformal invariant solutions for the scale factor are presented.
It is demonstrated that quantum corrections for trace of energy-momentum tensor are
partially compensated by gauge of Dirac function, which results to lagrangian of the General
Relativity theory.



