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Abstract

Within the framework of the Unified Wave Cosmological Model (UWCM), spacetime (the
Stratum) is a discrete quantized network with a minimal scale—the Planck length [p. In works

[1-4], the following results were obtained:
e mass quantization: M = N -mp, N € N;
e cnergy transfer quantization: AE =k - Ep;
e information quantization (holographic principle);
e time quantization: At =n - tp;
e resolution of quantum paradoxes via discrete dynamics.

However, the key element of UWCM formalization—a discrete analog of Einstein’s equation
(the Stratum equation)—has not yet been obtained in closed form.
The present work is a problem statement for the Stratum equation. Principles that it must

satisfy are formulated: discreteness, quantization of the gravitational radius (Rs = 2Nlp),



elimination of singularities, and the correspondence principle with GR. A qualitative sketch of
a possible form of the equation is proposed, based on the discretization of the Laplacian. Open
questions are listed explicitly.

The work concludes with an invitation to collaboration: the task of formalizing the Stratum
equation requires the collective efforts of mathematicians and physicists and cannot be solved

alone.

AnHOTaua

B pamkax Emunoit Bosmosoit Kocmosoruaeckoit Mogenn (EBKM) mpocrpancTBo-Bpems
(ITnacr) npejcrapisier coboil AUCKPETHYIO KBAHTOBAHHYIO CETh ¢ MUHUMAJBHBIM MacIITaboM

— IJIAHKOBCKO{ jutnHOM [p. B paborax [1-4| Obuin 1oy deHsl cireayomnme pe3yIbTaThbl:

e kBanrToBanue Maccel: M = N -mp, N € N;

e kBaHTOBaHue nepepaan sueprun: AFE =k - Ep;

e kBaHTOBaHMe nHOpPMAIUU (TOJIOrpapUICCKIA TPUHITAI);
e kBaHTOBaHue Bpemenn: At =n - itp;

® Da3pelieHue KBaHTOBBIX IIapaJ0KCOB Yepe3 JUCKPETHYIO JUHaMUKY.

O trako kJt09eBoit ssteMenT popmasmsaun EBKM — nuckpernbriit anaior ypaBHeHusT DifHIITEHA
(ypasuenue Ilmacra) — moka He moJiydeH B 3aMKHYTO# hopme.

Hacrosimas pabota mpeactaBiisier co0oii TOCTaHOBKY 3a1a4u Ha ypasaernue [Lnacta. ChopmymupoBaHb
HMPUHITAIIBI, KOTOPBIM OHO JIOJIZKHO YJIOBJIETBOPATD: JUCKPETHOCTb, KBAHTOBAHUE I'PABUTAIIMOHHOTO
pagnyca (Rs = 2Nlp), ycrpanenue cunryssipaocreii, npuaimn coorserctsus ¢ OTO. [pemmoxen
KavueCTBEeHHbIN HAOPOCOK BO3MOKHOI (DOPMBI ypaBHEHHsI, OCHOBAHHBIN HA JTUCKPETU3AIINN JIAILIaCHaHA.
OTKpBITBIE BOIIPOCHI TIEPEUNC/IEHbI B SBHOM BHJIE.

Pabora 3aBepiaercs npuriaieHneM K COTPYIHIYIECTBY: 3a1a9a (hOpMaIn3aIlii yPaBHEHN ST
[Inacra TpebyeT KOMIEKTUBHBIX YCUIUI MAaTeMaTUKOB U (DU3UKOB U HE MOXKET ObITh pelleHa B

OJIMHOYKY.
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1 Introduction: What Has Already Been Done
The Unified Wave Cosmological Model (UWCM) [1] describes reality as a three-level system:

e SGW (X) — active boundary, source of energy and keeper of information;
e Stratum (V) — discrete quantized network (graph) with minimal scale p;

e Infill (&) — emergent excitations of the Stratum.
In works [2, 3, 4], the following results were obtained:

e Mass quantization: M = N - mp, arising from the discreteness of the Stratum.

Energy transfer quantization: Eimpact/return = K - Ep.

Information quantization: the SGW as a holographic screen with a density of 1 bit per
42,

e Time quantization: At = n - tp, with the ensuing resolution of quantum paradoxes (col-

lapse as a process, entanglement as synchronization, objective measurement criterion).

However, the central equation linking the geometry of the Stratum with the distribution
of masses—a discrete analog of Einstein’s equation—has not yet been obtained in closed form.

The present work is devoted to the formulation of this problem.

2 What the Stratum Equation Must Satisfy

Before attempting to write down the equation, it is necessary to define the principles it must

satisfy.

2.1 Discreteness

Space and time are discrete: coordinates are defined only at nodes x; and at moments ¢,, = n-tp.

The metric g,,(i,n) is defined only at these points.

2.2 Mass Quantization

The mass of any object is M = N - mp. In the equation, this must be reflected via a sum over

nodes with integer V;, as in works [2, 3.

2.3 Quantization of the Gravitational Radius

For an isolated black hole, the following must hold: Ry = 2NI[p. This has already been derived

from mass quantization independently of the equation [2].



2.4 Elimination of Singularities

As r — 0, there should be no divergences—the minimal scale [p naturally cuts off the metric.

2.5 Correspondence Principle

In the limit [p — 0, tp — 0, N — oo (with fixed mass M = N -mp), the equation must reduce

to the classical Einstein equation.

2.6 Connection with Time Quantization

Evolution must be discrete: the state at moment ¢, is expressed in terms of the state at

moment %,,.

3 A Qualitative Sketch of a Possible Form

3.1 Preliminary Considerations

In the continuous case, Einstein’s equation relates the curvature tensor (second derivatives
of the metric) to the energy-momentum tensor. In the discrete case, second derivatives are
replaced by second finite differences.

By analogy with the discrete Laplacian on a lattice, the discrete Einstein tensor should
be expressed through second differences of the metric over neighboring nodes and time layers.
The exact form of this operator depends on the structure of the graph (coordination number,
topology) and has not yet been established. Dimensionally, the discrete curvature operator

must have dimension m~2, which is naturally achieved by dividing second differences by [%.

3.2 Principle Form

Based on the requirements of Section 2, the Stratum equation should have the form:

Giw°lg(i,n), g(j.n), g(i,n £ 1)] = 8xlp Z N; 09 (x = x;) ul)) (n)uy) (n), (1)

where ngc is a discrete operator that reduces to the Einstein tensor G, in the continuous
limit.

Note: The exact form of Qgij“’ is an open problem. Possible approaches include Regge
calculus (discrete GR on simplices), methods of loop quantum gravity, or direct discretization

of the GR equations on a graph.

4 A Special Case: The Discrete Schwarzschild Metric

For an isolated non-rotating black hole with mass M = N - mp far from other nodes, the

Stratum equation must reduce to a discrete radial metric.



Let rp = k- lp, k € N. Then, from the requirement of gravitational radius quantization [2],

it follows that:

i) == (1= 200) gt = (1- 2MP)_l. @)

Tk

Key consequences:

Tk

1. The gravitational radius is quantized: R; = 2Nlp.

2. The singularity is absent: as rp, — 2Nlp, the metric does not diverge, since r; is discrete

and the minimal value is r, = Ip.

3. For macroscopic black holes (N > 1), the quantization is unnoticeable, and the metric

approximates the classical one.

4. For micro black holes (IV ~ 1), quantization effects should be significant.

5 What the Stratum Equation Will Provide (If Found)

Table 1: Problems solved by the Stratum equation.

Problem of Classical GR

How the Stratum Equation
Solves It

Singularities (Big Bang, black holes)

Divergences in quantum field theory
Problem of time in quantum gravity

Quantum paradoxes

Minimal scale [p; r cannot be less
than [p, t cannot be less than tp
Natural cutoff at Ep, [p, tp
Time is discrete and given by
“ticks” tp; evolution is stepwise
Objective measurement criterion
via number of coordinated ticks;
collapse is not instantaneous but
a process lasting m - tp

6 Open Questions (What Remains to Be Solved)

6.1 Exact Form of the Discrete Einstein Tensor

How to express curvature via the metric on graph nodes? Does the form depend on the

coordination number? What is the analog of the Ricci tensor and scalar curvature?

6.2 Derivation from First Principles

Can the Stratum equation be obtained from a variational principle for a discrete action? What

does a discrete analog of the Hilbert-Einstein action look like?



6.3 Connection to Existing Approaches

How does the Stratum equation relate to Regge calculus, loop quantum gravity, and lattice
quantum gravity? Can it be viewed as a special case of these theories?

As the closest formalism, one should highlight Regge calculus (Regge, 1961)—a discretiza-
tion of GR on simplicial complexes, where curvature is concentrated on edges of codimension
2 (bones), and Einstein’s equation reduces to a condition on the sum of angle deficits. The
Stratum equation may be viewed as a generalization of Regge calculus to the case of a dynamic

network with variable connectivity and quantized sources at the nodes.

6.4 Parallels with Loop Quantum Gravity (LQG) as a Path to a So-

lution

In searching for a mathematical form for the Stratum equation, one cannot ignore the deep
parallels between the ontology of UWCM and the apparatus of loop quantum gravity. Although
the goals of the theories are similar (construction of a non-perturbative quantum gravity),
UWCM offers what LQG lacks—a clear physical interpretation and a solution to the problem
of time.

1. The Stratum as a Spin Network. The nodes and bonds of the Stratum in UWCM
are a direct physical analog of the vertices and edges of a spin network in LQG. This provides a
ready-made mathematical toolkit: the area and volume operators in LQG automatically explain
why the gravitational radius in UWCM is quantized (Rs; = 2Nlp). The difference is that in
UWCM, this network is not abstract but is the real “fabric” of being.

2. The SGW as a Solution to the Problem of Time. One of the main difficulties of the
canonical formulation of LQG is the “problem of time"—the Wheeler-DeWitt equation contains
no time variable, leading to the paradox of a “frozen Universe.” In UWCM, this problem
is resolved by the presence of the SGW. The SGW acts as an external (but located within
the meta-system) “tick generator,” setting the discrete evolution step tp. Thus, the Stratum
equation should be not a static constraint equation but a discrete difference equation
describing the transition of the network from state t to state t 4+ tp under the influence of
boundary conditions imposed by the SGW.

3. Information Capacity. LQG operates with geometric quanta but does not specify the
nature of vacuum energy and holographic information. UWCM complements the picture by
endowing the framework bonds with bond energy ep = Ep/z and pointing to the SGW as a
natural holographic screen. The formalization of the Stratum equation may proceed along the
path of modifying the Palatini-Holst action with an additional boundary term describing the
contribution of the SGW.

6.5 Numerical Modeling

How to solve the Stratum equation on graphs? What initial and boundary conditions should
be set?



6.6 Testable Predictions

What observational consequences follow from the Stratum equation, beyond those already

formulated in |2, 3, 4] (quantization of Rj, discrete spectrum of CMB, gravitational waves)?

7 Invitation to Collaboration
The task of formalizing the Stratum equation cannot be solved by one person. It requires:

e knowledge in discrete differential geometry (Regge calculus, simplicial complexes);

e experience in loop quantum gravity (curvature operators on graphs, spin networks, Wheeler-
DeWitt equation);

e skills in numerical modeling on large graphs;

e understanding of the correspondence principle and limiting transitions.

I invite mathematicians and physicists working in the fields of quantum gravity, discrete
geometry, and numerical methods to collaborate on the derivation and analysis of the Stratum
equation.

Contact: gleb1969@mail.ru

8 Conclusion

This work has formulated the problem of the Stratum equation—a discrete analog of Einstein’s
equation within the framework of UWCM. Requirements for the equation have been defined:
discreteness, quantization of mass and gravitational radius, elimination of singularities, and
the correspondence principle. A qualitative sketch of a possible form has been proposed. Open
questions have been listed.

The author recognizes that the presented work is merely a problem statement, not its
solution. Further progress requires the collective efforts of specialists in discrete geometry,
Regge calculus, loop quantum gravity, and numerical methods.

This work does not contain a ready-made equation—it is a problem statement and an in-
vitation to collaboration. An honest acknowledgment of the limits of current knowledge is a

necessary step on the path to truth.
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1 BBenenwue: 4To y2Ke clejiaHO

Enunas Bomnosas Kocmosormaeckast Mogesns (EBKM) [1] onucbiBaer peajbHOCTH Kak TPEX-

YPOBHEBYIO CUCTEMY:
e CI'B (X) — akTuBHas rpaHWIla, ICTOYHUK SHEPTUU U XPAHUTEb HH(MOPMAITIH;
e Ilmacrt (V) — nuckperHas KBaHTOBaHHasl ceTh (rpad) ¢ MUHUMAJBHBIM MaciiTabom [p;
e Hanouinenue (®) — smepprenTable Bo30yxaenns [lmacra.
B paborax [2, 3, 4] 6bL1n HOIYyYeHbI CJIe/IyolIne Pe3yIbTAThL:
e KpanrtoBanme Maccel: M = N - mp, BeITeKalomee u3 guckpernoctu Iliacra.
e Kpanropanue nepeiadu sHeprun: Ky .o mosspar = K - Ep.

e Ksanrosanme nadopmarun: CI'B kak rosiorpadudecknit 5KpaH ¢ IOTHOCTBIO 1 OUT Ha
2
4lP.

e KpanroBanme Bpemenn: At = n - tp, ¢ BBITEKAIOMINM pa3pelleHrneM KBaHTOBBIX IapaioK-
coB (KoOJLTIaIC KaK IPOIeCce, 3aIllyTAHHOCTh KakK CHHXPOHU3AIMsl, OO beKTUBHBII KpUTEepHii

M3MEDEHHs ).

O itHako TEHTpaJIbHOE ypaBHEHUe, CBs3bIBamolnee reomerputo llmacra ¢ pacrpeseneHuem
Macc, — JIUCKPETHBIN aHAJIO YpaBHEHHsI DIHINTEHa — IT0Ka He IOJIYIeHO B 3aMKHYTOM (hopMe.

Jlannast paboTa MOCBSIIEHA TOCTAHOBKE 9TOMN 3a/1a4H.

2 Yrto moskHO yaoBJeTBOpATHh ypaBHeHme Iliaacta

Hpemﬂe 9EM IIbITAaTbCA BBIIIMCAThb YpPpaBHEHUE, HeO6XOﬂI/IMO OIIpEeJICJINTb IIPUHITUIIBI, KOTOPbIM

OHO JI0JIZKHO YAOBJIETBOPATD.

2.1 JIncKpeTHOCTb

HpOCTpaHCTBO " BpeMd JJUCKPETHBI: KOOPDJWHATBI OIIpe/ie/IEHbl TOJILKO B Y3J/laX X; 1 B MOMEHTDI

t, =n-tp. Merpuxka g, (i,n) onpeneseHa TOJBKO B 9TUX TOYKAX.

2.2 KBaHTOBaHue Macchl

Macca jro6oro oobekta: M = N - mp. B ypaBHeHUn 3TO JIOJZKHO OTPAXKATHCA 9epe3 CyMMY IO

y37aM ¢ nesiouncieHubivu N;, Kak B paborax [2, 3.

2.3 KsanToBaHUe IpaBUTAIIMOHHOIO paJixyca

st m30/IMpOBAHHON YEPHOM JIBIPHI JOJIZKHO BBIMOJIHATHCA: Ry = 2N[p. 9TO yKe BBIBEIEHO U3

KBaHTOBAHUsS MACChl HE3aBUCUMO OT ypaBHEHUs |2].

9



2.4 YcrpaHeHUe CUHTYJISPHOCTEM

HpI/I r — 0 me JOJIZKHO OBLITD paCXO,HI/IMOCTeﬁ — MHUHIMaJILHBIA MacIiTad lp €CTEeCTBCHHbBIM

obpa3oM oOpe3aeT METPUKY.

2.5 IlpuHIIUD COOTBETCTBULA

B mpegene lp — 0, tp — 0, N — oo (upu dukcuposannoit macce M = N - mp) ypaBHeHue

JIOJIZKHO TIEPEXO/INTh B KJIACCUIECKOe ypaBHeHre DifHIITeiHA.

2.6 CBs3b C KBAaHTOBAaHUEM BpeMeEHU

SBOHIOHHH JOJIZKHa OBITD ,HHCerTHOfII COCTOAHME B MOMEHT tn—i—l BbIpazKa€TCd 9epe3 COCTOAHNE

B MOMEHT t,,.

3 KadecTBenubiii HAOPOCOK BO3MOXKHOIT (poOpMBI

3.1 HWcxoanbie coobpakeHus

B menpepbIlBHOM citydae ypaBHeHHe DiHINTEHA CBA3bIBACT TEH30D KPUBU3HBI (BTOPBIE MTPOM3-
BOJIHBIE METPUKH) C TEH30POM SHEPIHU-UMITY/IhCa. B IUCKPETHOM CJIydae BTOPbIe IPOU3BO/IHbIE
3aMEHSIOTCS BTOPBIMUA KOHEYHBIMU PA3HOCTSIMMU.

[To anasoruu ¢ JUCKPETHBIM JIAIIACKAHOM HA PEIIETKe, JUCKPETHBIH TEeH30p DUHIITEl-
Ha JIOJIZKEH BbIpazKaTbCsd depe3 BTOPbIE PA3HOCTH METPUKH 110 COCEJHUM y3JlaM U BPEMEHHBIM
ciogm. Tounast dopma 3TOrO orneparopa 3aBHCHT OT CTPYKTYDPbI Ipada (KOOPIHHAIMOHHOTO
JKCIa, TOIOJIOTUH) U [MOKa HE YCTAHOBJICHA. B pasMepHOM OTHOIIEHUH JUCKPETHBIN omepaTop
KPUBU3HBI JIOJKEH UMETh Pa3MEPHOCTh M~ 2, YTO eCTeCTBEHHO JIOCTUIAeTCs JleJIeHIeM BTOPDIX

- 2
pasnocreit na [p.

3.2 IlpuHmunmajbHbI BUI

Ncexons u3 TpeboBanumii pasjena 2, ypapuenue [Lnacta J10/2KHO UMETh BUJI:

gl(jiusc[g(i> n)> g(jv n)v g@? n+ 1)] = 8lp Z Ni 5(3)(X o Xi) uul)(n)u(;)(n)’ (1)

rJe ggjjc — JIACKPETHBIN OIepaTop, KOTOPBHIA B HENIPEPBIBHOM IIPEJIEIIe IEPEXOIUT B TEH30D
Aitnmreitna G, .

Ipumeuarue: Toanbrit B ggi;C — OTKpbITas 1pobsiema. Bo3aMoxKHbBIE T10/IX0/IBI BKIIOYAIOT
Regge calculus (auckpernas OTO Ha cuMmIuiekcax), MeTO/IbI ETJIeBOI KBAHTOBO TDaBUTAIINN

win mpsiMyto auckpernsanuto ypasaeanit OTO na rpade.

10



4 YacTHbIil cay4daii: fuckKpeTtHasd meTpuka IlIBapmniabaa

st n3o/1MpoBaHHON HeBpaIlatoleiicas Y€pHOi JIbIpbl ¢ Maccoit M = N - mp BAaIu OT JPYTrUX
y3710B ypasHenue [Liacta J0/2KHO CBOIUTLCS K JIMCKPETHON pajMaJibHON METPUKE.
[Iycrb ry = k- 1p, k € N. Torna u3 rpeboBanust KBAHTOBAHUSI IPABUTAIIIOHHOTO pajmyca |2]

caejyer:

) == (1-202) 0 g = (1- QNZ”)_l. @)

Tk 'k

Kimouesbre CJIeZICTBHA:

1. I'paBuramnuonnslii pajuyc KkBantoBaH: Ry = 2Nlp.

2. CuHTYJISPHOCTB OTCYTCTBYeT: 1pu 7y, — 2N[p MeTpuka He obpalaercsa B 06CKOHEIHOCTD,

TaK KaK T JUCKPETHO U MMHMMAJIbHOE 3HAYC€HUE T, — lp.

3. g MakpoCKOmMuecKux 4E€pHbIX Jblp (N > 1) KBAaHTOBaHWE HE3AMETHO, M METPHKA

HpI/I6JII/I}KaeTCH K KJIaCCHUYIECKOI.

4. Hng mukpo-UJ (N ~ 1) apderrsl KBaHTOBaHUSI JOJXKHBI OBITH 3HAIUTETLHBIMI.

5 Uro gmact ypaBuenue Iliacra (ecsim oHo OyjieT HaiiIeHO)

Tabmuma 1: [Ipobiembl, peraembie ypaBuenuem [Lnacra.

ITpobanema knaccunaeckoit OTO Kak pemur ypaBHenue Ilia-
cra

Cunryngpaocru (Bosbinoit B3psiB, uéphble jibipbl) | MuanMaibHbil Macmtab [p; r He
MOKeT ObITh MeHbIIe [p, t He MO-
JKeT OBIThH MEHbIIE tp
PacxomumocTu B KBAaHTOBOM TEOPUU I10JIsT EcrecrBennoe obpezanne Ha FEp,
lP, tP

[Ipobema BpeMeHrn B KBAHTOBOI I'DaBUTAIIII Bpemsi jgmckpernHo u  3amaércs
«TUKaMU» tp; SBOJIIOIHST — IIOIIIa-
roBast

KBanToBble n1apa IoKCh OOBbeKTUBHBII KPUTEPUiT n3MeEpe-
HUs 9epe3 YHUCJI0 COTTIACOBAHHBIX
THKOB; KOJLJIAIIC — HE MI'HOBEH-
HBIA, a mpolecc 3a m - tp

6 OTKpbITbIE BOMPOCHI (YTO MPEICTOUT PEINTH)

6.1 Tounas ¢popma JUCKpPETHOrO TeH30pa DIfHINTETHA

Kak BbIpazuTh KpuBM3HY Uepe3 MeTPUKy Ha y3jax rpada? 3aBucut ju (popma OT KOOP/IMHA-

rmonHoro gucia’ Kako anajior Tersopa Puaan n cKajagapHOl KpUBU3HBI?

11



6.2 BrbiBoa u3 nepBbIX NPUHIIUIIOB

MozkHo IIOJIYIUTDL YpaBHEHUE ILiracra us BapruallMOHHOT'O IIPpUHIMUIIA JIJIA JUCKPETHOI'O ,ZLefI—

crBusi? Kak BBINISIINT AUCKPETHBIN aHasor AeiicTBus ['mianbepra-diiHimTeiina?

6.3 CBg3b C CYIIECTBYIOIMINMHU MOAXOJIaAMM

Kak ypasuenue Ilmacra coornocurcst ¢ Regge calculus, merseBoit KBaHTOBOI I'paBUTalNEN,
KBaHTOBOI rpaBuTarueil Ha perérke? MoXKHO M ero paccMaTpuBaTh KaK YaCTHBIN CIIydait
9TUX TEOpuit?

B kauectBe nHanbosiee 6ymskoro dpopmainsma ciepyer Boieautb Regge calculus (Regge,
1961) — muckperuzarmio OTO Ha cCUMILTUITATBHBIX KOMIUIEKCAX, [Jle KPUBI3HA COCPEIOTOYEHA
Ha pébpax KopasmepHocTu 2 (bones), a ypaBHeHue DHHINITEHA CBOAUTCS K YCIOBUIO HA CyMMY
nedunuToB yrios. YpasHenue [Liacra moxker paccmarpuBaTbhest Kak obobmenne Regge calculus
Ha CIydail JUHAMUYIECKON CeTH C IepeMEeHHON CBA3HOCTHIO M KBAHTOBAHHBIMU MCTOYHUKAMU B

y3J1ax.

6.4 Ilapasanenu c nersieBoit kBanToBoi rpaButarueii (LQG) kak myTh

K pelieHuio

[Ipu noucke maremaTndeckoit popMbl jiid ypaBHeHus [liacta HEBO3BMOXKHO UTHOPUPOBATH TJIy-
6okne napaJuiesm Mexky onrosiorueit EBKM u anmaparom meTieBoit KBaHTOBOW IpaBUTAIINAN.
Xors 1esu Teopuii cxoxKu (IocTpoeHne HernepTypOaTHBHOM KBaHTOBOH rpasuTanun), EBKM
npejyraraer To, dero e xsaraer LQG — Hariaanyio dusnuecKyo HHTEPIPETAIUIO U PEICHIe
pobJIEMbI BDEMEHH.

1. IlnacT kak cnuHOBasA ceThb. ¥Y3iibl u cBa3u [Lracta B EBKM sBisiorcs mpsivbiv hbusu-
YeCKUM aHaJI0roM BepIinH u pédep crimnoBoit cetu B LQG. D10 1aéT roToBBI MaTEeMaTHICCKUT
MHCTPYMEHTAPUiT: orepaTops! mroma u u 00béma B LQG aBTOMaTnIecKn 00bICHSIOT, TTOYEMY
rpasuraionnbiii paguyc B EBKM kBanroBan (R; = 2Nlp). Pasuuna B Tom, uro B EBKM s1a
ceThb He abCTPaKTHA, a ABJIAETCH PEAbHON «TKAHBIO» OBITHS.

2. CI'B kak penieHue npobjiembl BpeMeHnu. OHON U3 IVIABHBIX TPYIHOCTEH KAHOHU-
qeckoit popmynupoku LQG sBisercs «mpobiiema BpemeHu» — ypaBHenue Yusepa-/llesurra
He COJIEP?KUT BPEMEHHOII IIepeMeHHOil, YTO TPUBOJIUT K NapaJoKcy «3acThiBieil Beenennoiis. B
EBKM sta npobsiema canmaercs vagunauem CI'B. CI'B Boicrymaer B posin BHeIIHero (HO Haxo-
JISAIIErocss BHYTPH MeTa-CHCTEMbI) «T€HepaTopa THKOB», 3a/IafOIIEro JTUCKPETHBIH Iar SBOJIO-
mun tp. Takum obpaszom, ypasuenue [lnacra 10/2KHO OBITH HEe CTATUYHBIM YPaBHEHUEM CBSI3€,
a JIMCKPETHBIM PA3HOCTHBIM YpPaBHEHMEM, ONMUCHIBAIOIINM MIEPEXO]T CETH U3 COCTOSHUS ¢ B
cocTosiame t + tp 10/ BJIMSTHUEM T'PAHUYHBIX YCJIOBHi, HakIaabiBaeMbix CI'B.

3. Nudopmanmonnasi éMKocTh. LQG omnepupyer reomMeTrpudecKuMu KBaHTaMU, HO HE
cuenuduIUpyeT IPUPOJLY SHEPTUN BaKyyma u rojorpadudeckoit uagopmarnun. EBKM momos-
HseT KapTUHY, HaJlelssi péopa Kapkaca sHeprueii cssu ep = Fp/z n ykassias na CI'B kax

HA €CTeCTBEHHBIN rosiorpadudeckuii sxpan. Popmasmzarus ypasaenus [Lracta moxker wiaru
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o mytu Moaucurarun gaeiicreus [lamarunn-Xoscra ¢ JOIOJTHATE/IBHBIM IPAHUIHBIM 1JICHOM,
onuceiBarorum BkJa CI'B.

ﬂeTaHbHOe COIIOCTaBJICHUE 9TUX IIOAXO/0B ABJIACTCA OILHOfI 3 1epBoovepeaHbIX 3a/1a4.

6.5 UYwuciaenHoe mojaenpoBaHUE

Kak pemars ypasuenue Iliracta na rpadax? Kakne Hada/ibHbIe U TPAHUIHBIE YCJIOBHUS 3a/la-

BaTh!

6.6 IIpoBepsiemble mpeacKa3aHUA

Kakwne nabsiojaTeibable CIEJICTBUS BhITEKAIOT U3 ypaBHeHus [Lnacta, mommmo yxke chopmy-

JTMpOBaHHBIX B |2, 3, 4| (kBanTOBanue Ry, quckpernbiit ciektp CMB, rpaBuTaiinonssix BostH)?

7 Ilpurjanienue K COTPYIHUYIECTBY

Sa,ILaHa CbOpMaJH/IBaHI/II/I YpaBHEHUA IImacra He MoXKeT OLITH pernieHa OJJHUM Y€JIOBEKOM. Omna

Tpedyer:

e 3HaHUil B obsiacTu juckpeTHoii quddepenimanbhoit reomerpun (Regge calculus, cumvriiu-

nHraJIbHbIE KOMHJIeKCbI) )

® OIBITA B METJICBOIl KBAHTOBOIN I'paBUTAIINE (OIEPATOPHI KPUBU3HBI Ha Ipadax, CIUHOBbIE

cetu, ypasHerue Yusepa-/lepurra);
® HABBIKOB YHCJIEHHOTO MOJIEJIMPOBAHUA Ha OOJIBIINX Ipadax;

® [IOHMMaHUAd IIPUHIIHUIIa COOTBETCTBUA U IIPEAC/IbHBIX IIEPEXOI0B.

4 nmpuriamam MaTeMaTHKOB M (PU3UKOB, pabOTAIONIUX B 00J1aCTH KBAHTOBOW I'DaBUTAIINH,
JIUCKPETHON T€OMETPUN U IUCJICHHBIX METO/I0B, K COBMECTHOI paboTe HaJ| BHIBOJIOM U aHATA30M
ypaBHenus [Lnacra.

Kornmaxmui: gleb1969@mail.ru

8 3BakJiroueHunue

B pabore cchopmynupoBana 3ajsada Ha ypaBHeHue lliacta — JMCKpeTHBIN aHaIOr ypaBHEHUS
Oitamreitna B pamkax EBKM. Omupenesienbl TpeboBaHus K ypaBHEHUIO: JTUCKPETHOCTD, KBAH-
TOBaHUE MAaCChl U T'PABUTAIMOHHOTO PaJINyca, yCTPAHEHNEe CUHTYJISIPHOCTE, IPUHIIAII COOTBET-
ctBus. [Ipeytozken KauecTBeHHBINT HAOPOCOK BO3MOKHOI (popMbI. [lepeunciienbl OTKPBITHIE BO-

IIPOCHI.
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ABTOp 0co3HAéT, YTO TpeJjCTaBIeHHas paboTa sIBJISIETCS JIMIIb TTOCTAHOBKOW 3ajadu, a He
e€ pertenneM. /lanbHeliee npo/iBrKenne TpedbyeT KOJUIEKTUBHBIX YCUIM CHEIUAINCTOB B 00-
JIaCTH JUCKpeTHoi reoMerpun, Regge calculus, netrieBoit KBAaHTOBOI rpaBUTAIIMM U IUCJICHHBIX
METOJIOB.

Pabora me comep:KuT roToBOro ypaBHEHHs — 9TO MOCTAHOBKA 3aJladd U IMPUTJIANIEHUE K
COTPYIHIYECTBY. HecTHOE TPU3HAHNE I'PAHUI TEKYIETO 3HAHUS — HEeOOXOINMBIN ITar Ha Iy TH

K HUCTHUHE.
Baaromapaoctu

Astop 6srarogapur coobmectso EBKM 3a obcy:xmennst u kpuruky. Ocobast 671ar01apHOCTh —

BCeM, KTO OTKJ/IMKHETCA Ha IIpUIVIallleHne K COTPYJIHUYIECCTBY.
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