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I ntr oduction

Undoubtedly there is a deep connection of a number conception with the fundamental
categories of physics. space, time, substance and field. As a rule this connection is more often
associated with the real and complex numbers, but more rarely with the quaternions or octaves.
The organizers of the conference acknowledge the fundamental role of all the numbers.

Among generalizations of a number conception there are other representatives —
Hypercomplex numbers, - and the connection of such numbers with geometry and physics
walits for new realizations. The spaces based upon arbitrary hypercomplex numbers may often
relate to Finsler spaces. The latter spaces include the dominating Riemann manifolds as
important special cases. By understanding the progress in physics is linked closely with
development of geometric perceptions, we believe that an extension of the geometric base can
lead to quality consequences in many directions.

Nowadays, the Finsler geometry perceptions are far from completeness, but Euclidian
traditions and respective close Riemannian generalizations are, on the contrary, strong.
Therefore it is difficult to renounce from them. As Busemann wrote, overcoming the hard
Euclidean traditions implies working several generations of deep mathematicians. But the task
is more interesting if its solution is more difficult and nontrivial.

On the background of an infinite manifold and enormous complexity of Finsler spaces,
there are some exceptions among them, delighting with beauty and harmony. These exceptions
demonstrate their indirect connection with the theorems of Frobenius and Horvitz, which
affirm that among the spaces with quadratic-type norms and nondegenerate algebraic
properties, the algebras of the real and complex numbers, quaternions and octaves are
outstanding.

Hence, if one can assume the degree of dependence of a vector norm on its components is
more than two that is to pass from Riemannian manifolds to Finsler ones, - amount of the
spaces with the algebras extremely increases.

Unfortunately, at present there are no theorems which can enumerate all the Finsler spaces.
On the basis of natura links of geometry with modern physics, we can note the algebras of
guaternions over the field of the complex numbers (or biquaternions) and the ring of the double
complex numbers (or bequaternions) as well as the algebras of the complex numbers over the
complex numbers (or bicomplex numbers), and the double complex numbers over the double
complex numbers (or quadra numbers). All the spaces have a multiplicative norm of the fourth
order and show close link with the fundamental for physical Lorentz's group. A variety of
invariants for geometries of Finsler spaces, as a rule, essentially exceeds the amount of
appropriative parameters of quadratic geometries. Therefore it is tempting to try for applying
the algebras in modeling different physical phenomena right up to identity one of them with
the real space time. The number of the reports, which were presented for the conference,
demonstrates that the approach is really possible.

On the other hand, the Finsler geometry and the Relativity Theory are interesting in
themselves, independently of any connection with the Hypercomplex structures. Therefore the
organizers of the conference have included in the program of the conference a number of the
works, devoted to investigations of different aspects of physics, geometry, or mathematics, no
touching upon the Number Conception.



IIpeaucaoBue

I'myOoxas cBsizb moHsATHS Yncna ¢ caMbiMU (DyH/IaMEHTaIbHBIMU KaTErOpUsIMH (DU3HUKH,
CpeIy KOTOPBIX: MPOCTPAHCTBO, BPEMs, BELIECTBO U I0JI€, MAJIO Y KOTO BbI3bIBAET COMHEHHUS.
OpHako, Kak NpaBuJio, 3Ty CBSA3b ACCOLMUPYIOT TOJIBKO C TAKUMHU YaCTHBIMU NPEACTaBUTEISIMU
qucesl, KaKk JEWCTBUTEIbHbIE U KOMIUIEKCHBIE, PeXe, HO BCE K€ JOCTAaTOYHO 4YacTO K HUM
N00aBJIAIOT enié KBaTepHUOHBI UM OKTaBbl. He oTpunas pyHaaMeHTanbHOM PO YMCeN BCeX
3TUX KJIACCOB, OPraHU3aTOphl KOH(pEpEeHLUH 00pallaloT BHUMAHHUE, YTO Cpeau 0000IIeHui
MOHATHS YUCIIa UMEIOTCS U APYTrUe MPEeJCTaBUTENH, UYbsl CBA3b C T€OMETpUel U PU3UKON elé
KAET CBOErO OCMBICIIeHUs. JTa npoliemMa TeM 0osiee HHTEpEeCcHa, YTO IPOCTPAHCTBA, CTOSIINE
3a MPOU3BOJIbHBIMHU THIIEPKOMILIEKCHBIMHM YUCIIaMU, SIBJISIOTCS (DMHCIEPOBBIMH, @ T€, B CBOIO
odepeqb, BMEMIAIOT B ceOsl, KaK YaCTHBIA CiIy4dail, TOCHOJICTBYIOIIUE CETOJHA B (DU3UKE
pumaHOBBl MHOroo6Opasus. Ilockosibky mporpecc B (u3MKEe 3a4acTyro ObUI TECHEUIIUM
o0pa3oM CBs3aH C W3MEHEHMSIMH B3IJISI0B HAa TEOMETPUIO, TPEICTABISAETCS BIIOJIHE
BEPOSITHBIM, YTO U B JAHHOM CJIy4ae pacIIUpeHHEe IeOMETPUYECKOro (yHIaMeHTa MOKET
MIPUBECTH K KAUECTBEHHBIM MOCJIEICTBUSM BO MHOTMX APYTUX HaIllPaBICHUSIX.

K coxanenuto, puHCIEPOBHI MPEJCTABICHUS HA TEOMETPUIO B CHIIY Psiia OObEKTUBHBIX
U CyObEKTUBHBIX IPUUUH JaJIEKU OT CBOEH 3aBEPIICHHOCTH, a €BKJIMOBBI TPATUIUN U TECHO K
HUM [PHUMBIKAIOIINE PUMAHOBBI pacHIMpPEHUsi, HA00OPOT, CIMIIKOM CHJIbHBI, YTOOBI OT HHX
MOXXHO ObUIO OBl JIETKO OTpelIuThcs. B pesynbrare, Kak mucaa OJUH M3 KIACCHKOB
¢uncnepoBoit reomerpun byszeman: “IlonamoOutcsi, ObITh MOXKeET, padOTa HECKOJBKUX
MMOKOJICHUH MaTEMaTUKOB, 4YTO OBl OCBOOOIUTHCA OT WX rHera’. Ho TeM wuHTepecHei
MPEJICTaBIISIETCA 3a7]a4a, YeM TPYJHEU U HE OUEBUIHEN €€ PEILICHUE.

Ha ¢one OeckoneuHoro pa3HOOOpa3usi M KOJOCCAIBHOM CIIOKHOCTH (PUHCIEPOBBIX
MIPOCTPAHCTB MOpakaeT (PaKT MPUCYTCTBUSA CPEAN HUX PEAKUX MCKIIFOUEHUM, BOCXUIIAIOIMINX
CBOEH KpacoOTOM ¥ FrapMOHMUEN. Y IUBUTEIIBHO, HO IMEHHO TAKWE UCKIIFOUYEHHUSI IEMOHCTPUPYIOT
CBOIO KOCBEHHYIO CBs3b ¢ Teopemamu dpobenuyca u ['ypBuua, yrBepKIatoluMu, 9YTO CPeau
MPOCTPAHCTB €  KBaJpaTUYHbIMM TUIAMU HOPMBI, OJHOBPEMEHHO OO0JajarolUMu
HEBBIPOXKJIEHHBIMH aIre0panyecKuMU CBOMCTBAMH, BBIIEISIOTCS aareOpbl NeHCTBUTENbHBIX U
KOMILJIEKCHBIX YHCEJ, a TaKKe€ KBATEPHUOHBI U OKTaBbl. OJIHAKO CTOUT TOJIBKO JOIMYCTUTh
[IPaBOMOYHOCTh 3aBUCHMOCTH HOPMBI BEKTOpPA OT €r0 KOMIIOHEHT B CTENEHH BBIIIE, YEM JIBA,
TO €CTb MEpPEeWTH OT PHUMAHOBBIX MHOroooOpaszuii B 001acTh (PUHCIEPOBBIX METPUUECKHX
(YHKIMMA, YUCIIO TPOCTPAHCTB, 00JIaIA0IINX “XOpOomHUMH~ ainredpamu pe3ko Bo3pactaeT. K
CO’KaJICHUIO, Ha CErOJHALIHUI J€Hb, HE CYLIECTBYET TEOPEM, KOTOpbIE Obl MEPEUUCININ BCE
BBIEIISIONIMECS TaKUM 00pa3oM (uHCIepoBbl IpOocTpaHcTBAa. OCHOBBIBAsICh TOJILKO HA HJEe
€CTECTBEHHON CBS3M IN€OMETPUM C (PU3MKOI, MOKHO OTMETUThH airedpbl KBAaTEPHUOHOB HaJ
MOJIEM KOMIUIEKCHBIX uKcen (OMKBATEPHUOHBI) M HaJ KOJBIIOM JBOMHBIX (IMKBATCPHHOHBHI),
anreOppl KOMIUICKCHBIX YHCE HaJl KOMIUICKCHBIMU ke (OMKOMILICKCHBIC YHCIIa) M JBOMHBIX
HaJ JBOWMHBIMU (KBagpaumcia). Bce 3T mpocTpaHCTBa 00Ja7al0T MYJIbTHIUTMKATHBHOM
HOPMOM YE€TBEPTOro MOpsiaKa, U MPU 3TOM JEMOHCTPUPYIOT CBSI3b C (DyHJAaMEHTAIbHOW ISt
¢uzuku rpynmnoi JlopeHua. YuurteiBas, 4yTo pa3HooOpa3ne MHBAPUAHTOB, €CTECTBEHHBIX JUIS
reoMeTpHil PUHCIEPOBBIX MPOCTPAHCTB, KaK MPABUIIO, CYLIECTBEHHO MPEBBIIIAET KOJUYECTBO
COOTBETCTBYIOILIMX IapaMeTpPOB KBaJpPaTUYHBIX T€OMETPHUIl, NpPEJCTaBisieTcs BechbMa
3aMAaHYUBBIM TIONBITATbCA MPUMEHUTHh TaKHe aiareOpbl A MOJAEIUPOBAHUS PA3IMYHBIX
¢bu3nyecKux SIBICHHUH, BIUIOTb JIO OTOXJAECTBICHHUS OJHOW H3 HHUX C pPEaJbHBIM
IIPOCTPAHCTBOM-BpeMEHEM. 10, 4TO TakOM MOJIXOJ ACHCTBUTEIBHO BO3MOKEH, JIOCTATOYHO
yOeIUTENIbHO AEMOHCTPUPYET LEJIbI psil MPEUIOKEHHBIX Ha KOH(PEPEHIIUIO JOKIIA0B.

C npyroii ctopoHsl, (pUHCIEpOBAa T€OMETPUSI U TEOPUSI OTHOCUTEIHHOCTU MHTEPECHBI U
camMu 1o cebe, BHE Kakod Obl TO HM ObUIO CBA3M C TUIEPKOMIUIEKCHBIMH CTPYKTypamu.
[losromy opraHuszatopbl KOH(EpPEHLMH COWIM  BO3MOXHBIM  BKJIOYUTH B  KpYr
paccMaTpuBaeMbIX €10 BOIIPOCOB PalOTHI, HE 3aTparuBaroliue MpodiemMy MOHATUS YHCia, a
COCpE0TOUEHHBIE Ha UCCIEA0BAHUAX OTCIIbHBIX aCIIEKTOB (PU3UKH, TEOMETPUU WIIH alreOphl.
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Programme of M oscow Scientific Conference

Number, Time, Relativity
10 June- 13 August 2004, Bauman M oscow State Technical University, Russia

Tuesday 10" August 2004. Bauman M oscow State Technical University.

9.00-9.30h  Registration of delegates
9.30-10.00h Opening the M eeting

Chair: Gladyshev V.O. Bauman Moscow State Technical University, M oscow,
Russia.

10.00-10.45h Pavlov D.G. Number, geometry of space-time and relativity.

10.45-11.30h Asanov G.S. Geometry based on Finsleroid.

11.30-12.00h Coffee Break

12.00-12.30h Garas ko G.I. Normal conjugation on the polynumbers set.
12.30-13.00h Noskov V.I. To the question of the Finsler geometry relativity.

13.00-14.00h Lunch Break

Chair: Pavlov D.G. Bauman M oscow State Technical University, M oscow, Russia.

14.00-14.30h Rowlands P. The Nilpotent Vacuum.

14.30-15.00h Zaripov R.G. Binary system of numbers and finsler geometry of flat
anisotropic space-time.

15.00-15.30h Tchalyk A.A. 3-D fractalson basis of polynumbers

15.30-16.00h Coffee Break

16.00-16.30h Eliovich A.A. On the norm of biquarternions and other alternative algebras.
16.30-17.00h Lebedev S.V. Properties of spaces, associated with commutative-associative Hs
and H, algebras.

17.00h Close of the Tuesday Session of L ectures

Wednesday 11%" August 2004. Scientific Council Hall.

Chair: José B. Almeida, University of Minho, Portugal.

9.30-10.00h Turbin A.F. Algebras of hypercomplex numbers: from arithmetics and algebra
to geometry and analysis.

10.00-10.30h Vargasnhkin V.Ya. Analysis of experimental restrictions on the controlled
parameters of models of the event space

10.30-11.00h Kutrunov V.N., Kutrunova Z.S. Quaternion integral identities and integration
of Laplace equations.

11.00-11.30h Coffee Break

11.30-12.00h Turbin A.F., Jdanova Y .D. Barycentric algebras of hypercomplex numbers.

12.00-12.30h Prihodovsky M.A. Application of spatial matrices to investigation of
hypercomplex numbers, finite dimensional algebras and polylinear operations.

12.30-13.00h Trell E. Classical three-dimensional geometric Universe provides
temporospatially navigable *Vortex Sponge’ world-ether.



13.00-14.00h Lunch Break

Chair: Eliovich A.A. Lomonosov M oscow State University, M oscow, Russia.
14.00-14.45h Toppan F. Division algebras, generalized supersymmetries and octonionic M-
theory

14.45-15.15h Solovey L.G. Some distributive universal algebras.

15.15-15.45h Kolodg nov V.N. The hyprcomplex nambers on two-dimensional plane.

15.45-16.00h Coffee Break

16.00-16.30h Yu. A. Rylov. Deformation principle as a foundation of physical geometry
16.30-17.00h Shishkin C.A., Shishkin |.C. Scalar polyproducts. Resolvability.
17.00-17.30h Filinov V.A. Optimal hypercomplex numbers in physics.

17.30h Close of the Wednesday Session of L ectures

Thursday 12" August 2004. Scientific Council Hall.

Chair: P.Rowlands, University of Liverpool, Liverpool, Great Britain.
9.30-10.00h Ahmed M. Particle creation in curved spacetimes of general relativity.
10.00-10.30h Borissova L.B. Membranes and mirrors of General Relativity.
10.30-11.00nh Mychelkin E.G. Inevitability of Antiscalar Gravity.

11.00-11.30h Coffee Break

11.30-12.00h Almeida J.B. The alternative formulation of General Relativity in terms of
4-dimensional optics; are-definition of time.

12.00-12.30h Urusovskii I.A. Dirac Matrices in the light of six-dimensional treatment of spin
and isospin.

12.30-13.00h Fadeev N.G. Physical nature of Lobachevsky parallel lines and a new inertial
frame transformation.

13.00-14.00h Lunch Break
14.00-14.30h Excursion.

Friday 13" August 2004. Scientific Council Hall.

Chair: Lebedev SV. Bauman Moscow State Technical University, Moscow,

Russia.

9.30-10.00h Maiburov C.N. Fuzzy geometry of space-time and quantum dynamics.

10.00-10.30h Gladyshev V.O., Gladysheva T.M., Zubarev V.Ye. On possibility of carrying
out anew test of Relativity theory.

10.30-11.00h Kopylov S.V., Chernyi G.P. Dimensionless complex of fundamental constants.

11.00-11.30h Coffee Break

11.30-12.00h Hovsepian F.A. New theoretical results about space and time.

12.00-12.30h Isaeva E.A. Quanternion, reflecting the real would, in physics.

12.30-13.00h Mikhailov R.V. On some questions of four dimensional topology: a survey of
modern research

13.00-14.00h Lunch Break

Chair: Gladyshev V.O. Bauman Moscow State Technical University, M oscow,

Russia.

14.00-14.30h Churakov V.S. Number and time: analytical review of approaches of physical
and mathematical natural sciencesto studying of time phenomenon.



14.30-15.00h Vaniarkho V.G. A contraphase pulsation of flows of time and energy in the
open system structure — a probable nature of the gravity
15.00-15.30h Poluyan P.V. Time: areal sets and Chronometric.

15.30-16.00h Coffee Break

16.00-16.30h M elnikov G.S. Fracta concept of space frequencies of geometric field joined
Euclidian-Riemannian space-time.
16.30-17.00h Panchelyuga V.A. Genesis of numbers system and the general theory of ratios.

D W NP

17.00h

Tiwari S.C.
Keswani G.H.
MishraR.K.
SharmaA.

Stahov A.,
Rozin B.

Kassandrov V.V.,
Trishin V.N.

BouhannacheR.

Mayboroda A.O.
Verecshagin |.A.

Close of Moscow NTR Mesting.

Poster papers

Reality of time unfolds universe
Time and Relativity
Homogenous and isotropic cosmological models

The Origin of Generalised Mass-Energy Equation DE = Ac? DM; and
its applications in General physics and Cosmology

Symmetrical hyperbolic Fibonacci and Luke functions.

The noncommutative hypercomplex analysis and the
algebrodynamics on general form manifolds.

Solving the old problem of hypercomplex number fields: The new
commutative and associative hypercomplex number algebra and the ne
vector field algebra.

Relativity and symmetry of conception tardion-tachyon.

The symmetry algebra, hypercomplex numbers and polynumbers in
physics.



IIporpamma MexkayHapoIHOM HAYYHOH KOH(pepeHI U

Yuci10, BpeMs, OTHOCUTEIbHOCTD
10-13 aBrycta 2004, MI'TY um. H.D. Baymana, MockBa

Bropuuk, 10 aBrycra 2004. 3an 3acenanuii Yuenoro Cosera MI'TY um. H.D. Baymana

9.00-9.30
9.30-10.00

IMpencenaren:

10.00-10.45
10.45-11.30

11.30-12.00

12.00-12.30
12.30-13.00

13.00-14.00

Perucrpanusi y4acTHUKOB
OTKpbITHE KOHpEpeHI U

I'nagpimes B.O. MI'TY um. H.J. baymana, MockBa, Poccus.
IHasaos JI.I'. Yucio, reoMeTpust IpOCTPAHCTBA-BPEMEHN U OTHOCUTEIIBHOCT.
AcanoB I'.C. ['eometpusi, ocHoBaHHas Ha DUHCIEPOUIE.

IlepepsiB

I'apacbko I'.!. HopmanbeHOE conpshkeHNEe Ha MHOKECTBE TOJIMYUCEL.
Hockos B.U. K Bomnpocy o penstuBusmMe GUHCIEPOBOI T€OMETPUU.

IlepepniB Ha 00ex

3ax 3aceganuii Yuenoro Cosera MI'TY um. H.J. baymana

IMpencenaren:

14.00-14.30
14.30-15.00

15.00-15.30
15.30-16.00

16.00-16.30
16.30-17.00

17.00

Masaos I.I' MI'TY um. H.J. baymana, Mocksa, Poccus.

Poysenac II. HIbnoTEeHTHBIN BaKyyM.

3apunos P.I'. bunapuas cucrema uucen U QUHCIEPOBA T€OMETPUS IIIOCKOTO
AHU30TPOIHOIO MPOCTPAHCTBA-BPEMEHM.

Yagapik A.A. 3-D ¢paxransr Ha ocHOBe monHyucen.

IlepepsniB

dumoBuY A.A. O HOpMe OMKBAaTEPHUOHOB U MHBIX AJIbTEPHATUBHBIX aJIre0p.
Jledenes C.B. CoiicTBa MpOCTPaHCTB, aCCOLIMUPOBAHHBIX C KOMMYTaTHUBHO-
acconatuBHbIMU anredpamu H3 u H4.

3aBepuienune padoThl ceccuu

Cpena, 11 aBrycra 2004. 3an 3acenanuii Yuenoro Cosera MI'TY um. H.J. Baymana.

IMpencenaren:

9.30-10.00

10.00-10.30

10.30-11.00

11.00-11.30
11.30-12.00

12.00-12.30

12.30-13.00

13.00-14.00

IMpencenaren:

Auabmeiina X.b. Munxo Yausepcurer, [lopryranus.

Typoun A.®. AnreOpbl THIEPKOMIIIEKCHBIX YHCEN: OT apU(PMETUKHU U alreOpbl
K T€OMETPHUU U AaHAIIUZY.

Bapramknn B.SI. AHanu3  3KCHEpPUMEHTAIbHBIX  OTPAaHUYEHUU
KOHTPOJIMPYEMbIE TapaMeTpbl MOJIEJIEH MPOCTPAHCTBA COOBITHIA.
Kyrpynos B.H., KyrpynoBa 3.C. KBarepHHOHHbIE HHTETpaIbHbIE TOXKIECTBA
U MHTErpUpOBaHKE ypaBHeHUs Jlamaca.

Ha

IlepepsiB

Typoun A.®., Knanosa
TUIIEPKOMIIJIEKCHBIX YHCE.
IIpuxonoBckuit M.A. [IpuMeHeHre TPOCTPAHCTBEHHBIX MAaTPULl K ONMMCAHUIO
TUIEPKOMITIIEKCHBIX YHCET U KOHEYHOMEPHBIX ajreop.

0. . bBapuuentpuueckue  anreOpsbl

Tpean . Knaccuueckas TpexmepHas Bcenennas co3maer ympaBisieMbId
MHUPOBOH 3QUp MPOCTPAHCTBA-BPEMEHH B BUJIE «BUXPEBOU I'YOKH».

IlepepbiB Ha 00ex

9auoBn4u A.A. MI'Y um. M.B. JlomonocoBa, MockBa, Poccus.



14.00-14.45

Tonman @. Anredpsl
OKTOHMOHHass M-Teopus.

C JeneHueM, OOOOIIEHHbIE CYNEpCUMMETPUU U

14.45-15.15 Conoseii JI.I'. O HEKOTOPBIX TUCTPUOYTUBHBIX YHUBEPCAIBHBIX aJiredopax.
15.15-15.45 Koaoaexnos B.H. ['unepkoMIiekcHbIe YKcia Ha JBYMEPHOH MIOCKOCTH.
15.45-16.00 IlepepniB

16.00-16.30 IO. A. PsuioB. [Ipuniun negopmanmm Kak OCHOBa (PU3HYECKON T€OMETPHH.
16.30-17.00 MmMumxun C.A.,, mMumkun MN.C. CxamsipHble MOJUIPOU3BEICHHUS.
PazpemnmocTs.

17.00-17.30 ®uaunoB B.A. OnTumanbHbIe THIIEPKOMIUIEKCHBIC YHCIa B (pU3HKe.

17.30

3aBepuienne padoThl ceccuu

Yergepr, 12 aBrycra 2004. 3an 3acenanuii Yuenoro Cosera MI'TY um. H.D. Baymana.

IMpencenaren:

9.30-10.00

10.00-10.30
10.30-11.00

11.00-11.30
11.30-12.00

12.00-12.30

12.30-13.00

13.00-14.00
14.00

Poyaenac I1. JIuBepnyabckuii yHuBepcurer, BesnkoOpuTranus.
Axmen M. OOpa3zoBaHu€ 4YacTULl B HCKPUBJICHHOM IPOCTPAHCTBE- BPEMEHHU
OO01eit TeOpur OTHOCUTEITLHOCTH.

Bopucosa JI.b. Mem0Opansb! u 3epkainia npoctpancTBa-spemenu OTO.
Mprueaxkus J.I'. Henz6e:xHOCTh aHTUCKAISIPHOM rpaBUTALIH.

IlepepsiB

Aabmeiina X.b. AnbprepHaruBHas  ¢opmynupoBka  OOmieil  Teopuu
OTHOCUTEILHOCTH B TEPMHUHAX YETBIPEXMEPHOW ONTHUKH, HOBOE OINPEIEICHHE
BPEMEHHU.

YpycoBekunit U.A. Matpuiisl Jupaka B CBET€ NIECTUMEPHOM TPAKTOBKH CITMHA
Y U30CITMHA

®danees H.I'. ®Ousmueckuii cMmpici mapamienbHbIX Jl00aueBCKOTO W HOBOE
npeoOpazoBaHue KOOPIUHAT HHEPIHUAIBHBIX CUCTEM.

IlepepniB Ha 00ex

JKCKypcHus

IaTauna, 13 aBrycra 2004. 3an 3acenannii Yuyenoro Cosera MI'TY um. H.J. Baymana.

IMpencenaren:

9.30-10.00

10.00-10.30

10.30-11.00

11.00-11.30

11.30-12.00
12.00-12.30

Jledene C.B. MI'TY um. H.D. baymana, MocksBa, Poccus.

Maiioypos C.H. Heuerkass reoMeTpusi mpoCTpaHCTBa-BPEMEHU M KBAHTOBAs
JMHAMUKA.

I'nappimes B.O., TI'magbimeBa T.M., 3yb6apes B.E. O Bo3moxHOCTH
IIPOBEJIEHUS] HOBOI'O TECTA TEOPUU OTHOCUTEIHHOCTH.

Konbinos C.B., Yepnsiii I'.Il. be3pasmepnslii koMmiieke ¢pyHIaMEHTAIbHBIX
KOHCTaHT.

IlepepsiB

Oscensin ®@.A. HoBble TeOpeTHUECKHE PE3YNIbTAThl O IPOCTPAHCTBE U BPEMEHH.
HcaeBa I.A. KpaHtepHHOH B Mupe (GU3NYECKON HAyKH, OTpPa)KaroUIuil
peanbHBIN MUD.

12.30-13.00 MuxaiiiioB P.B. Oco6ast poib 4eTBIpeXMEPHBIX TPOCTPAHCTB B TOTIOJIOTHH.
13.00-14.00 TIlepepbIB Ha 00en
IIpencenarenn: T@aagbimes B.O. MI'TY um. H.J3. baymana, MockBa, Poccus.



14.00-14.30

Yypako B.C. Yucno u Bpemsi: aHanUTUYEeCKUil 0030p MOAXOA0B (pU3MKO-
MaTeMaTHYECKOI0 €CTECTBO3HAHUS K U3YYEHHUIO (PEHOMEHA BPEMEHH.

14.30-15.00 Bamuspxo B.I'. [IpotrBo(azHas mynscamnus IOTOKOB BPEMEHH U DHEPTUH B
CTPYKTYpE OTKPBITBIX CHCTEM — BEPOSITHAS TIPUPO/IA TPABUTAIIH.
15.00-15.30 IMoaysu I1.B. Bpewmsi: apeaibHbIe MHOKECTBA I XpPOHOMETPHUKA.
15.30-16.00 IlepepniB
16.00-16.30 MeabnukoB I'.C. ®@pakranpbHas KOHIENIHA TI'E€OMETPUYECKOTO  TOJISA
MPOCTPAHCTBEHHBIX 9acTOT 00BETMHEHHOTO EBkmmnoBo-PumanoBa
MIPOCTPAaHCTBA-BPEMEHH.
16.30-17.0  ITanuesarora B.A. ['eHe3uc YMCIIOBBIX CUCTEM U 00IIasi TEOPHS OTHOIIICHHUH.
17.00 3akpbiTHe padoThl KodepeHIIUuN.
CrengoBbie TOKJIaAbI
1 Tusapu C.PeajibHOCTb BpeMEHU pacKpbIBAET BCEJICHHYIO.
2. KecBanm I'.X. KooparHaTel B TEOPUH OTHOCUTEIIBHOCTH.
3. Mumpa P.K. OnHopoiHbIE U H30TPOIHBIE KOCMOJIOTUYECKHE MOJIEIIH.
4. Hlapma A. I[Ipoucxoxaenre o00OIMIEHHOTO ypaBHEHHUS JJIs1 Macchl U sHepruu B OOmiei
¢usuke u Kocmomnorumu.
5. CraxoB A.Il., Po3aun B.H Cummerpuunsie runepOosinyeckue ¢pyHkiuun dubonayuu u
JIroxka.
6. Kaccanapos B.B., Tpummn B.H. HekoMMyTaTUBHBI TI'MIIEPKOMIUJIEKCHBI aHAIU3 H

anredpoAHaMUKa Ha MHOT0OOpa3usx 001ero Bujaa.

7. Byxannam P. Pemenne n3BecTHON MpoOaeMbl MOJIEH THIEPKOMIUICKCHBIX YUCEN: HOBAs
anreOpa KOMMYTAaTHMBHBIX W AHTUKOMMYTaTHUBHBIX THUIEPKOMIUIEKCHBIX YHUCENT W HOBas

anredpa BEKTOPHBIX IMOJIEH.

8. Maii6opoaa A.O. OTHOCUTENILHOCTh U CUMMETPUYHOCTh NOHITUN TapIUOH-TaXUOH.
0. Bepemarun M.A. Anrebpa cUMMeTpuH, THUIIEPKOMIUIEKCHBIE YHCIIA U TMOJUYMCIA B
¢buznke
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Number, geometry of space-time and relativity

Paviov D.G.
Bauman Moscow State Technical University
hypercomplex@mail.ru

In the present work, the existence of a limiting transition between physical properties of the
Minkowskian space-time and the linear Finslerian space endowed with the Berwald-Moor metric is
argued. It is shown how, with the viewpoint of the internal observer, a three-dimensional space may
arise in non-euclidean manifolds such that the distances quite exactly obey the Pythagorean theorem. In
an extended range of parameters these distances do approximately suit the rdativistic effects
characteristic of special relativity. Only in the systems which dimensions are comparable with the
radius of the Universe, the physical distances and the space-time geometry reveal distinctions from
quite classical notions of the conventional relativity theory, obeying in this way the laws which connect
the forth instead of second degrees of coordinates.

However, among numerous criterion of conventional physical respect, the principle of
correspondence is one of the most important principles to subject any universal theory. The
principle assumes that such a theory involves as important particular cases the fundamental
theories created earlier. The bright illustration thereto is the special and general theories of
relativity, which involve at limiting transitions the Newtonian dynamics laws with the implied
Euclidean ideas of space. It is natural to expect that possible subsequent generalizations of the
relativity theory should in turn include the latter theory in a certain approximate sense. The
multidimensional theories of Kaluza-Klein frame, superstring, brain, supersymmetries, etc. are
congtructed just in this vein. The unifying feature for these theories is a self-consistent
compression to the conventional relativistic relations under reducing the dimension number
down to four. Actually, among various attempts to overcome the realms of the current
relativity theory, we can meet the works based upon not increasing the space dimensions but
revising the basic metric function [1-3]. In this case the generalizations named after the Finsler
geometry are to be substituted with the Riemannian concepts proper!

There is an infinite population of Finslerian metric functions. However, when restricting
the treatment to applications to the real space-time geometry, observing the principle of
correspondence proves to be the perfect criterion that enables one to select from the body of
existing varieties the sufficiently wide class of spaces that excite a preferable interest. The
Berwald-Moor metric function [1] representable in the form

FO)=["=axi D
(in terms of the basis formed by isotropic vectors), where N is the dimension of space, is of a
simplest relevant type. As was shown in [4], the manifolds connected therewith can be called
preferably the multidimensional times, for any member of the involved non-isotropic straight
lines can be interpreted as the proper time of some inertial reference frame.

The following properties should be regarded as the remarkable ones that relate to the
metric (1).

1. The manifold given possesses a limiting transition not only to a Galilean space-time but also
a Minkowskian space, which admits in principle constructing a physical theory compatible
with classical aswell as relativistic theories of gravitation.

2. All the four independent dimensions of this space are equaled, which circumvents the
philosophical problem of the distinctions that enter the properties of physical dimensions for
time and space.

3. The analog of the metric tensor of the curved generalization of the given space has not ten
(as in the Riemannian case) but thirty five independent components, which makes us exercise
the hope to describe with a purely geometrical positions not only the gravitation but also other
fundamental interactions not leaving the frame of four dimensions.

4. There exists a one-to-one correspondence between basic geometric objects of the four-
dimensional time and the commutative-associative algebra of hypercomplex numbers
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(polynumbers), the latter being the direct sum of four real algebras (which essentially
simplifies many mathematical constructions).

5. In the given space there are objectively important particular preferred symmetries which are
absent in spaces with the quadratic type metric; the Lorentz and Poincare groups are
conseguences of these symmetries.

6. In contrast to the Minkowskian space case, the analogs of boosts and spatial rotations in the
four-dimensional time relate to some principally different transformation types and do vary in
their invariants. This circumstance can, probably, clarify the known physical paradox, called
after Mach, which actually postulates a crucial distinction between translational and rotational
motions.

7. The relationship between the space under study and the commutative algebra enables
constructing the theory, in close similarity to the theory of complex potential, such that each
special function obeying some set of the conditions [5] which generalize the Cauchy-Riemann
conditions can be juxtaposed with the system that admits a consistent physical interpretation.
One of the crucial conclusions proposed by the model is connecting with the twelvefacet form
of the boundary of the three-dimensional physical space of the observer that “lives" in the
four-dimensional time. Surprisingly, just the same conclusion was arrived at by the group of
scientists that have developed the results of measuring the angular distribution of the
microwave background radiation carried out on the satellite with the instrument set WMAP
(Wilkinson Microwave Anisotropy Probe) [6].

In the considered four-dimensional time, the main role is played by the direct associations
with the concept of number in the form of its hypercomplex generalization. By the way,
introducing additional operations over some hypercomplex numbers turns them into something
exceeding linear algebras. Such operations, not being ascribed artificially, permits obtaining
instead of sufficiently trivial structure of polynumbers the geometry of the manifolds which
number and quality of internal symmetries exceeds highly the possibility of merely linear
algebras. On developing the idea, it is worth introducing instead of conventional term ““the
linear algebra’ the concept of linear algebra assuming the latter be a set of elements over which
one defines not two-three binary operation but a maximum possible number of independent
polylinear operations.

One of the perspective directions of using the ability of linear geometries proves to be the
problem of constructing the fractal number sets similar to that by Mandelbrout and Joilia over
the complex plane. The interest paid to such sets is conditioned by their natural compatibility
with the multidimensional spaces which, to regret, was practically impossible to realize on
using but ordinary linear algebras, the quaternions included. The quaternions are well known to
possess non-commutative multiplication, which essentially narrow possibility of their
mathematical applications, in particularly, to constructing a developed theory of analytical
functions. Since thisfailure is absent in case of Polynumbers, and the assertion of possibility to
substitute the Berwald-Moor-type space with the Minkowskian space is to be taken into
account, it seems worth expecting sufficiently interesting results to entail by the method
proposed.
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qHCHO, reoMeTpus NpoCcrpancrea-BpEMEHU 1 OTHOCUTECJILHOCTD

. T'. I[TaBioB

Mocxkosckuit 'ocynapctBennbiil Texunueckuit YauBepcurer um. H. O. baymana
hypercomplex@mail.ru

B paboTe 000CHOBBIBaETCS CyLIECTBOBAHHE MPEIEIBHOIO epexoaa MexKay GU3HMIECKUMU CBOIICTBAaMH
JTUHEHHOTro (UHCIEepoBa MPOCTpaHCTBa ¢ MeTpukol bepBanbaa-Moopa U mpocTpaHCTBOM-BpPEMEHEM
MunkoBckoro. Ilokazano, kakuM o00pa3oM B MHOrooOpa3Wd, HMEIOIUM Mallo O0Iero ¢
CBKJINJIOBOBBIMH CBOMCTBaMH, C TOYKH 3peHHS (PU3UUECKOr0 HaOIIoAaTelNsi BO3HHKAET TPEXMEpPHOE
MPOCTPAHCTBO, PACCTOSHUSI B KOTOPOM MOTYT JIOCTATOYHO TOYHO YJIOBIETBOPATH Teopeme [Iudaropa.
B pacmmpeHHoM juanazoHe [MapaMeTpOB OTH  PACCTOSHUS MPHOIMIKEHHO COOTBETCTBYIOT
pensSTUBUCTCKEM 3(deKkTaM CrelruanbHOW TEOPHH OTHOCHTENBHOCTH. M TONBKO B cHCTeMax, pa3mep
KOTOPBIX COM3MEPUM C paauycoM BceneHHoid, gu3nueckue pacCcTOSHUS U TEOMETPHs MPOCTPAHCTBA-
BpEMCHU OTJINYAIOTCA OT CTaBIIMX KIaCCUYCCKUMU HpeIICTaBIIeHI/Iﬁ TCOPUN OTHOCUTCIIBbHOCTH,
MMOAYUHAACH 3aKOHY, CBA3BIBAIOIIEMY HE BTOPEIC, @ YCTBECPTHIC CTCIICHU KOOPpAWHAT.

Cpenu psaa KpUTEpUEB, KOTOpPBIM, [0 MHEHHMIO (HU3UKOB, JOJDKHA YIOBJIETBOPSTH
YHHUBEpCaJbHasi TEOPHUS, OJHUM M3 BAXKHEHIIMX SBISIETCS NPUHLUII COOTBETCTBUS. ITOT
MPUHIMI MPEANoaraeT, 4To Takash TEOpHUs BKIIOYUT B ce0sl B KaueCTBE YACTHBIX CIy4aeB
co3/laHHbIe paHee (yHIaMEHTAJIbHBIC TeOpHH. SIpKOW WITIOCTparuel COOMIOEHUS 3TOTO
MIPUHIIMIA CIIYKaT clieluanbHasi U 0011as TEOPUU OTHOCUTEIBHOCTH, COJIEpKallie B KaueCcTBE
IIpe/iebHBIX EPEX0I0B 3aKOHbI JUHAMUKU HbIOTOHA ¢ €e eBKIMI0BBIMU IPEICTABICHUIMHU O
npoctpaHcTBe. ECTeCTBEHHO 0XHAaTh, YTO BO3MOXHBIE IMOCIEAYIOUIME 0000IIEHUsI TEOpUuun
OTHOCUTENILHOCTH, B CBOIO OYe€pelb, BKIIOYAaT B ce0d MOCIEAHIO, KaK HEKOTOpoe
npuOmpkenne. MiMeHHo B TakoM KIIIO4€ CTpOsATCS MHOroMepHbie Teopun Kamynbi-Kneiina,
CyIepcTpyH, OpaH, cynepcuMMeTpuii 1 MHOTHE apyrue. OObeIUHSIONIEH YEPTON 3TUX TEOPHI
SBJIIETCS AaBTOMATHMYECKHM Mepexoj] K PEeNSITUBUCTCKUM COOTHOLIEHHMSIM IPU COKpallleHUU
yuciia u3MepeHud 10 uyerbipex. OJHAKO CpeAu TMOMBITOK BBIUTH 33 paMKU TEOPUHU
OTHOCHUTEJIbHOCTH BCTpEYaroTCsi U pabOThl, OCHOBAHHBIE HE Ha YBEJIMYEHUU Pa3MEpPHOCTU
NPOCTPAHCTBA, a Ha mepecMoTpe Merpuueckor ¢yHkiuu [1-3]. B aTom ciyuae puMaHOBBI
MIPEJICTAaBJICHHUS] 3aMEHSIOTCS CBOMMHU OOOOUICHUSIMHM, TOJYYHMBIIUMU HMS (PUHCIEPOBBIX
TE€OMETPHIA.

[IpumepoB  (GUHCIEPOBBIX METPUYECKHX (YHKIHMM OECKOHEYHO MHOIO, OJHAKo,
OTPaHUYMBAACh MX [MPWIOKEHUIMH K TE€OMETPUM PEalTbHOr0 IPOCTPAHCTBA-BPEMEHH,
coOIoIcHHEe MPHUHIIMIIA COOTBETCTBUS OKA3bIBACTCS MJICANbHBIM KPUTEPUEM, MO3BOJISIOUIUM
13 UMEIOLIErocsl pa3Ho00pa3usi BApUAHTOB, BBIIEIUTh JOCTATOUHO Y3KHH KJIacC MPOCTPAHCTB,
MIPEICTaBISAIONINX Hauboapmii nuuTepec. OIHOM U3 IPOCTEHIINX PUHCIEPOBBIX METPUUECKUX
GYHKIMH yIOBICTBOPSIONIMX JTAHHOMY MPHHIUITY sIBIIsieTcsi MeTprka bepBanbaa-Moopa [1],
uMerolas B 6a3uce, COCTOAIIEM U3 U30TPOITHBIX BEKTOPOB, BUJ:

F(x) =[x, (1)
rJe N-pa3MepHOCTh MPOCTpaHCTBA. MHOTO00Opa3usi, CBA3AHHBIE C ATOM METPUKOH, KaK OBLIO
nokazano B [4], Oojee eCTeCTBEHHO HMMEHOBaTh MHOTOMEPHBIMH BPEMEHAMH, MOCKOJIBKY
T00YI0 M3 UX HE M30TPOMHBIX MPSMBIX, MOXHO MHTEPIPETUPOBATh KaK COOCTBEHHOE BpEMs
HEKOTOPOU HHEPLUHUAILHON CUCTEMBI OTCYETA.

K 3ameuarenbHbIM CBOMCTBaM YETHIPEXMEPHOIO BPEMEHH, CBSI3aHHOTO ¢ MeTpukon (1)
CJIElyET OTHECTH CIIEAYIOIIHE:
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1. JlanHO€ MHOTOOOpa3ue UMEET NMpeAEIbHBINA MEPEX0/1 HE TOJIBKO K TaJIUIIEEBY MPOCTPAHCTBY-
BpEMEHH, HO U K MPOCTPaHCTBY MUHKOBCKOrO, YTO B IPHUHLHUIIE IO3BOJSET CTPOUTH
(DMBUYECKYI0 TEOPHIO, COBMECTHMYIO KaK C KIACCHYECKOM, TaK M C PEIATHUBUCTCKOU
TEOPUSIMU IPABUTALINH.

2. Bce ueTplpe HE3aBHCHUMBIX M3MEPEHHS 3TOTO NMPOCTPAHCTBA PAaBHOIPABHBI, YTO CHUMAET
¢unocodpckuil BOpoc 0 pa3ivyuuy B CBOMCTBAX M Pa3MEPHOCTU (PU3NYECKUX HU3MEPEHUI
BPEMEHH U NPOCTPAHCTBA.

3. AHajor METPUYECKOTO TEH30pa UCKPUBJICHHOTO 0000IIEHHUS JAHHOTO MPOCTPAHCTBA UMEET
He JecaTh (Kak B PUMAaHOBOM cCjydae), a TPUALATH MATh HE3aBUCUMBIX KOMIIOHEHT, YTO
MIO3BOJISIET HAJEATHCS HA BO3MOXHOCTh C YUCTO M€OMETPUUYECKHUX MO3UIUN OMHUCHIBATH HE
TOJILKO T'PaBUTALIMIO, HO U Jpyrue (yHIaMeHTalbHbIE B3aUMOJEWUCTBUS, HE BBIXOJS 3a
PaMKH 4ETBIPEX U3MEPEHUM.

4. CymiecTByeT B3aUMHO OJIHO3HAYHOE COOTBETCTBHUE MEKJIY OCHOBHBIMH I'€OMETPUYECKUMU
00BEKTaMU YETHIPEXMEPHOTO BpPEMEHM M KOMMYTAaTUBHO-aCCOLMATUBHOM anredpoil
THIIEPKOMILICKCHBIX ~ 4ncesl  (MOJHMYKCeN), SBISAIOMICHCS NPSIMOW CYMMOW 4YeThIpex
NEUCTBUTENBHBIX anredp, YTO CYIIECTBEHHO YIPOIIAeT MHOTME MaTeMaTH4YecKue
MIOCTPOCHHSI.

5. B gaHHOM mpocTpaHCTBE CYIIECTBYIOT OOBEKTHBHBIM OOpa3oM BbIAEIECHHBIE CUMMETpPUH,
OTCYTCTBYIOILIIME B IPOCTPAHCTBAX C KBAJAPATHUUYHBIM THIIOM METPUKH, IIPU 3TOM TPYIIIbI
Jlopenua u Ilyankape BJISIOTCS CIEACTBUAMHU 3THX CUMMETPHUU.

6. B oromume oT mpocTtpaHcTBa MHMHKOBCKOTO aHAIOTH OYCTOB M IMPOCTPAaHCTBEHHBIX
BpAIllEHUH YETHIPEXMEPHOTO BPEMEHU OTHOCSTCS K NPUHLIMIIMAIBHO Pa3jIMYHBIM THUIIAM
npeoOpa3oBaHUl U UMEIOT HE COBIAJAIOIINE UHBAPUAHTBI, 3TO 0OCTOSITENBCTBO, BOZMOXKHO,
MPOSICHAT M3BECTHBIM (QU3MYECKUil Mapajokc, HoOCIMNA UM nOpuHuuna Maxa u
CBOJSIILIMICS K HEPABHOIIPABHIO MOCTYIATENbHBIX M BPALATENIbHBIX ABM)KEHUH.

7. CBsi3p JAHHOIO MPOCTPAHCTBA C KOMMYTAaTMBHOM aireOpoil MO3BOJIAET HAAEITHCS Ha
[IOCTPOCHHUE TEOPUH, AaHAJIOTUYHON TEOPHUH KOMIUIEKCHOTO MOTEHIIMANa, MPU 3TOM KaXKI0i
0000IIEHHO aHAJIUTUYECKOW (PYHKLMU YAOBIETBOPAIOIIEH HEKOTOPOMY HabOpy YCIOBHI
[5], anamoruunbix ycimoBusM Komm-Pumana, MOXHO OyAeT MOCTaBUTh B COOTBETCTBHUE
CUCTEMY, aBTOMAaTUYECKH UMEIOIIYI0 HEMPOTUBOPEUHUBYIO (PU3MUECKYIO HHTEPIIPETALIHIO.

8. OmH W3 OCHOBHBIX BBIBOJOB IPEAIaracMoOd MOJENH CBS3aH C JIBEHAAATHTPAHHOCTHIO
(hOopMBI TPaHUI] TPEXMEPHOTO (U3MYECKOTO MPOCTPAHCTBA HAOMIOMATENsS “IKUBYIIETO” B
YETHIPEXMEPHOM BPEMEHHM M TOYHO TAaKOM »€ BBIBOJ OTHOCUTENIBbHO (hOpMbI Hamei
peasibHOM BceneHnHo#l cnenana rpynna y4deHbIX, oOpaboTaBiias pe3ylbTaThl MU3MEPEHUMN
YIJIOBOTO pACHpEneieHHs] TeMIepaTypHbIX (IyKTyaluii MHKpPOBOJHOBOrO (HOHOBOIO
U3JIyYeHHs, TIPOBEJCHHBIX HA KOCMHYECKOM ciyTHHKe ¢ amnaparypoid WMAP (Wilkinson
Microwave Anisotropy Probe) [6].

B paccmarpuBaeMoM uYeThIpEXMEPHOM BpPEMEHU OIPOMHYIO POJIb MIpaeT IpsiMasi CBSI3b C
MOHATHEM YHCIAa B BHJIE €r0 TUIEPKOMIUIEKCHOrOo OO0OOILIeHUs, MpUYeM, BBEICHHE HaJ
HEKOTOPbIMH THUIEPKOMILJIEKCHBIMA YHCJIaMU  JIONOJIHUTENIbHBIX ~ONEpaluil MpeBpaliaer
MocJieqHUE B HEYTO Oouiblliee, YeM JIMHEWHble anreOpel. Takue omepanuu, €clii OHU He
HaBSA3BIBAIOTCSI MCKYCCTBEHHO, a BO3HHUKAIOT KaK €CTECTBEHHOE 00001ieHne OOBbIUHBIX
apu(MeTHyecKux JAECUCTBUH CIIOKEHHUS M YMHOXEHHs, IO3BOJISIIOT BMECTO JOCTATOYHO
TPUBUAIBHBIX CTPYKTYpP MOJUYMCET IOJYYUTh T€OMETPUI0 MHOrooOpas3uii, KOJIMYECTBO U
KayeCTBO BHYTPEHHHUX CUMMETPUNA KOTOPBIX, HEU3MEPUMO IPEBBIIIAET BO3MOKHOCTH MPOCTO
nuHelHbIXx anreOp. PasBuBasg 3Ty uAel0, BO3MOXHO, OyIeT yMECTHO IIOMHMO
OOLIEeNPU3HAHHOTO TE€PMHUHA JIMHEHMHON anreOpbl BBECTH B MAaTEMAaTUKy MOHATHE JTUHEHHON
reOMETpHUH, TMOJpa3symMeBas MOJl IOCJIEIHEH, COBOKYHMHOCTb JJIEMEHTOB, HaJl KOTOPbIMU
BBE/IEHbl HE JBa - TpU OMHApPHBIX JEHCTBUS, a MAaKCUMaJIbHO BO3MOXKHO€ Ha JaHHOM
MHO>KECTBE YHCJIO HE3aBUCUMBIX IMOJMJIMHENHBIX OTEeparIiii.

OpHMM W3 TEpPCHEeKTUBHBIX HANpaBICHUM HCHOJIB30BaHUSA NOTEHIHUANAa JMHEWHBIX
reOMEeTpHUil oOKa3plBaeTcsa MpobjemMa NOCTPOEHUs (PpaKTalbHBIX YHUCIOBBIX MHOXKECTB,
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aHAJIOTUYHBIX MHOXKecTBaM Manzaens0poTta u JKronma Ha KOMITIEKCHON TuiockocTH. MHTEpec,
MPOSIBIISIEMBII K TaKUM MHOXKECTBaM, OOYCJIOBJEH HMX €CTECTBEHHOM COBMECTHUMOCTBIO C
MHOTOMEPHBIMHU TTPOCTPAHCTBAMH, YTO, K COXKAJICHHIO, OBIJIO MPAKTHYECKH HE BO3MOXKHO MPHU
WCIIOJIb30BAaHUH OOBIYHBIX JTMHEHHBIX anreOp W, B YaCTHOCTH, KBaTEPHHMOHOB. KBaTepHUOHHI,
KaK M3BECTHO, O00]aJal0T HEKOMMYTAaTHBHBIM YMHOKEHHEM, 4YTO CYIICCTBEHHO CYXKaeT
BO3MOYKHOCTH UX MAaTEMAaTHYECKUX MPUIJIOKEHUH, B YACTHOCTH, MIOCTPOECHUE PA3BUTON TEOPUH
aHATUTHYECKUX (QYHKIUU. [I0CKOIBKY ATOT HEIOCTATOK OTCYTCTBYET y MOJUYHCEIN, a TaK K€
YUUTBHIBASI  YTBEPKIACHUE O BO3MOXHOCTM 3aMEHHUTh  KJIIACCHYECKOE IPOCTPAHCTBO
MUHKOBCKOr0 Ha MPOCTPAHCTBO ¢ MeTpuKoW bepBanbaa-Moopa, Bnepean y npepiaraeMoro
MOJIX0/1a BIIOJIHE YMECTHO OKUAATh JOCTATOYHO HHTEPECHBIE PE3YJIHTATHI.
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Geometry based on Finderoid
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The science of the past century has achieved great success on the basis of the
geometrical quadratic concepts that were followed as logical and mathematical primaries.
More profound ideas will imply using a more capacious class of geometries, for example
the Finsler one which inscribes structures because the Finslerian indicatrices are no more
isotropic in all directions. In the present work an attempt is made to resolve the respective
difficulties of Finsler generalization by choosing the particular Finsleroid-type metric that
implies one preferred direction, admitting the total axial symmetry around it. In this case,
interesting constructive methods of introducing the concept of the angle and scalar product
outside the frame of the Euclidean Geometry can conveniently be opened up.

I'eomeTpus, ocHoBaHHasi Ha DuHCIepoue

AcanoB I'. C.

MOCKOBCKHUI TOCY1apCTBEHHBIM YHUBEPCUTET
asanov(@newmail.ru

Hayxka npomeamero croneTus “cHsana” TOT OmKaillinii ycrnex, KOTOPbIi BO3MOXHO ObLIO
JOCTUTHYTh Ha OCHOBE TI€OMETPUYECKHU-KBAJPAaTHUHBIX IpEACTAaBIECHUMN, KaK JIOTHYECKH U
MaTeMaTH4ecKu mpocTeimux. bosee rinybokue HCTHHBI TpeOyIOT HCIOJb30BaHUSA Oolee
eMKux reomerpuil. KBagpaTuunblii MeTos HamOojee MpOCT AJs BBEAEHHUS JUIMHBI BEKTOpA.
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OcHOBaHHBIE HAa HEM EBKIUJIOBA T€OMETPUS M EBKIWAOBBI BpamleHUs ciayxuian Oonee 20
CTOJIETHH Uil MaTeMaTUYeCKUX MOCTPOEHUM, 00pabOTKU M MpelCKa3aHUi 3KCIEPHUMEHTOB.
HecmoTps Ha 4yBCTBO BBICOKOM CTENEHU a/IeKBaTHOCTU U TOYHOCTU COBIAJIEHUS, HE SICHO, KaK
MO>XHO ObLIO ObI BBIPA3UTh 3Ty CTENEHb TOYHOCTH B YUCIIAX,- BEb €BKJIUJA0BbI BPAIICHUS HE
coJIepaT MaJioTo rmapamMeTrpa i olleHOK. [1o cpaBHEHHIO ¢ 0OBIYHOM €BKIIMIOBON METPUKOMH,
(¢uHCIEepoBa — BHOCUT CTPYKTYPHOCTh B reOMETpuUI0. ENMHUYHAS MOBEPXHOCTh €BKIMIOBOM
reoMerpud, cdepa, HU30TPONHA [0 BCEM HampaBieHUsM. BBeneHue reomeTpuyecKu
BbIJICJICHHBIX HAMpPaBJICHUI NPUBOIUT K 0000IIEHHIO Cephl, a BCe ] 3a ITUM U K 0000IIEHUIO
eBKIuA0BONH reomerpuu. CooTBETCTBYIOIIas, Oojee HE H30TPOIHAs, MOBEPXHOCTh KOHIIOB
CIIMHUYHBIX BEKTOPOB (BBIXOASANIMX M3 (UKCUPOBAHHOW TOYKH) TMOPOKIAAET (DUHCICPOBY
MeTpuky. DuHcnepoua-reoMeTpusi BBOAUT POBHO OJHO BBIJIEJIEHHOE HaIpaBJICHHUE,
Ipernosarasi MoJIHyI0 aKCUaJIbHYI0 CUMMETPUYHOCTb BOKPYT HETO, IPHU 3TOM, OTKPHIBAIOTCS
KOHCTPYKTUBHBIE ITyTH BBEJICHUS YIJIa, CKAIIPHOTO MPOU3BEIACHUS U 3aTEM BBIXOJA 32 PAMKU
€BKJIMJIOBOM T€OMETPUH.

Normal conjugation over poly-number set

G.l. Garas'’ko
gri9z@mail.ru

The poly-number set is an attractive example of linear space with several poly-linear
forms.

In the work, the concept of normal conjugation is introduced over the nonsingular n-
number set. The normal conjugation is an (n-1)-tuple operation, being commutative over all
the arguments. In general case, however this is non-associative, reducing to ordinary
conjugation in case of complex and hypercomplex numbers. The operation can also be applied
to studying algebraic and geometric structures of the n-number coordinate space as well as to
introducing such important concepts as the scalar product and angular characteristics of two
and more numbers (vectors).

HOpMaJ'II)HOC COIIPSZKEHUE HA MHOYKECTBE IMOJIUYIUCE]T

I'apacbko I'.H.
I'VII Beepoccuiicknii 21€KTPOTEXHUYECKU MHCTUTYT,
MockBa, Poccus

gri9z@mail.ru

[TonnuuciioBoe MpOCTPAHCTBO SABJISIETCS IPUMEPOM JIMHEWHOTO MPOCTPAHCTBA C HECKOJIBKUMU
noJMaMHeHbIMU opmamu. Ha MHOecTBe HEBBIPOKIEHHBIX N - YKced BBOJUTCS MOHATHE
HOPMAJIBHOTO conpsbKeHHs. HopMmanbHOE CONpsKEHHE SIBISAETCS (n - l) -HapHOU oIlepainuen,
KOMMYTAaTHBHOM 10 BCEM apryMeHTraM, HO B O0OIIeM ciydae HeaccouuaTUBHOM. Jlis
KOMILJIEKCHBIX M THUIEpOOIMYECKUX YHMCeNl Takas omepauus — OOBIYHOE COIpsDKeHHe. JTa
omepanusi MOXeT ObITb IpPUMEHEHa Il H3ydeHHUs anreOpanyeckod M I'eOMEeTpHUYEcKOn
CTPYKTYP KOOPJHMHATHOIO IPOCTPAHCTBA I - YMCEN, a TAK)KE BBEJICHUIO TAKUX IOHIATHH, KaK:
CKaJISIPHOE TIPOU3BE/ICHUE U YIIIOBBIC XapaKTEPUCTUKH JIBYX U OoJiee ducel (BEKTOPOB).
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To the question of the Finsler geometry relativity

V.l. Noskov

Institute of continuous media mechanics UrD RAS
614013, Koroliov str., 1, Perm, Russia.
nskv@icmm.ru

The question of relativity of the Finsler geometry [1], [2] is very important for its physical
applications. At first sight, itsinner resources are so great that one might expect to derive much
benefit from its physical applications, particularly, in the field of geometrization of physics.
However, a priory, it is absolutely unclear why this geometry fails to solve the problem of
geometrization of the Maxwell electrodynamics in 4 dimensions despite the fact that the
Finslerian metric tensor is a function of the local state of the physical system, like the Lorentz
force. This seems to be rather surprising, especially when comparing with the role of
Riemannian geometry in GR creation. Another striking example is obviously non-physical
Finslerian conclusion about the Lagrangian of the mass point: it must be +1 degree of
homogeneity function of the mass point velocity [2] (like an impulse). Answers to these and
similar questions have been given in [3], [4]. As it turned out, the basic condition of the
Finslerian geometry — the postulate of homogeneity of the arbitrary curve interval — was
parametrized by the non-relativistic method. It means that the admissible parameters of
Finslerian curves may be the non-relativistic parameters, only, such as the Galilean time.
These works have demonstrated that the postulate of the interval homogeneity admits,
in addition to a standard parametrization, at least one relativistic (natural) parametrization. This
parametrization is generally covariant because it uses a natural parameter of curve w =g - its

length. A non-general covariant parameter w = x°, where x° is a coordinate of world time,
was examined later. Contrary to the Finslerian parameters, the relativistic parameters were

found to change the degree of homogeneity of anisotropy argument %' =dx'/dw of the
interval in its projections dx.

Further investigations of relativistic parametrization have shown that it is a
complementing alternative to the Finslerian parametrization of the curve in the class of
admissible functions of % including metric function f (X, %), aswell as metric tensor g, (X, %)

and Cartan tensor C, , (X, %) . This class is the class of non-homogeneous functions. Besides,

the relativistic parametrization admits an unambiguous differentiation with respect to the unit

vector of anisotropy u' =dx' /ds, u®=1. As a consequence, parametrization, having no
Finslerian homogeneity restrictions on the metric tensor in the argument u, leads to the
appearance of the Lorentz term (tensor) in the geodesic equation

_ 1.[C:kilm 1.[C:i,lm _ 1 ﬂgk|

- ik 2 ‘ﬂui :

F
' x~

uku'u™, where F

ik,m —

ik,Im !

1)

The construction of the relativistic version of the Finslerian geometry on the basis of
natural parametrization has been made possible by the analysis of coordinate transformations
of tensors and connectedness depending on the local state (x,u) of an arbitrary curve and the

use of the “parallel tensor transfer” concept in the case of metric tensor.
The simplest variant of the geometry is similar to the Riemannian one, in which symmetric
connectedness involves aterm, uniquely represented by the Lorentz term (1)

&y =Gy tW,,, Wi = (Flm,ik + Fenit = Fimu un,

(2)

where G is the Christoffel connectedness of the metric tensor g, (x,u). The Lorentz part
w, , of connectedness at an arbitrary point of the parallel transfer curve g, (x,u) can be
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determined only by the analysis of space propertiesin asmall e - vicinity of the curve (near the
point of interest). This situation is similar to Riemannian one, where determination of
connectedness at the point requires the analysis of space properties in the e -vicinity of the
point. It was established that the first schouten of a new geometry is not equal to zero, whereas
the Riemannian first schouten is zero
Oy =~ 2F U™, Oy =0,

where | is designation of the general covariant derivative (a;,, connectedness) and . is
designation of the Riemannian derivative (for G, ). A linear relation between these

derivatives, = +w, means that the algebra of the Riemannian differential formalism is a

Y | ;

subalgebra of the new formalism.

The first physically important results of the new geometry can be formulated as
follows:
- coincidence of the Lagrange function of the geometry with relativistic Lagrangian of a free
mass point;
- appearance of the Lorentz term in the geodesic equation;
- geometrization of the Maxwell electrodynamics is impossible. Geometrization can be made
only for its generalized variant, which has a tensor potential C,,, (1), (2). (In the field

approximation C, ,, ~ A - isa4-potential of the Maxwell electrodynamics.);
- potential C,, is always orthogonal to the parallel transfer curve which implies that it is

orthogonal to the matrix of coordinate transformations and, consequently, is unmeasurable in
the case of continuous space;
- necessity for the analysis of the e -vicinity of the curve in the course of determination of
connectedness. Physically it means a necessity of e -“scanning” of the moving mass point
traectory

g, dx'du® = 2e, (3)
where g, is an average value (in the volume with size >> e) of the metric tensor, dx' and

du® are the vector of deviation from the trajectory and the corresponding vector of velocity
variation. In the case of continuous space-time where e ® 0, the “scanning” line coincides
with the trgectory. In the case of space-time with a mean scale of discontinuity e, formula (3)
leads to the principle of the Heizenberg indeterminacies. Furthermore, “scanning” means that a
quantum particle must be sensitive to the potential C, ,, not only to its gradients (effect of

Aharonov-Bom) because potential is not orthogonal to quantities dx' and du*.
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K Bompocy o peasituBusme GUHCICPOBOI reOMeTPUH

B.A!. Hockos
WuctuTyT Mexanuku criomHeix cpeq YpO PAH
614013, Kopouiea 1, ITepmsb, Poccust
nskv@icmm.ru

Bompoc o pensrtuBusme ¢unciaepoBoit reomerpun [1], [2] Becbma BaxeH s ee
¢busnueckux npuiiokeHuid. Ha mepBbIi B3risi, €€ pecypchl TaKOBbI, YTO CJIEI0BAJIO Obl
0KUJATh U ITYOOKHX pe3yIbTaToOB OT €€ PU3nUecKUX NpuiiokeHuil. B wactHoctH, u B o6mactu
reoMerpuzanuu Qusuku. OgHaKO, aIPUOPHU COBEPILIEHHO HE SICHO, ITOYEMY 3Ta FeOMEeTpUs He
MI03BOJISIET PEIINTh 3ajauy FreOMEeTpU3alMU JIEKTpoJMHaMUKU MakcBesuia B 4-MepuH: Beb €€
METPUUYECKUN TEH30p 3aBHCHUT OT JIOKAJIBHOTO COCTOSIHUA (DPU3MUYECKON CHUCTEMBI, M0JI00HO
cwie Jlopenna. OcoOeHHO 3TO YAMBISIET IMPU CPAaBHEHUU C pOJibl0 reomeTpuu Pumana B
cozganuu OTO. [lpyrum nopasuTeNbHbIM MPUMEPOM MOKET CIY)XKHUTh SIBHO HEPU3NYECKUIl
BBIBOJ O JIarpaH)KMaHE MaTepuaibHOM TOYKU: OH JOJDKEH ObITh (yHKuuen +1 cremnenHu
OJTHOPOJHOCTH TI0 CKOpOCTH, [2], mogo6Ho ummyabcy. OTBET Ha 3TH M MOJ0OHBIC BOMPOCHI
obur Hadigen B [3], [4]. OxkasbiBaeTcs, 0a30Boe MOJIOXKCHHE (GHHCICPOBONH TEOMETPUU —
MOCTYJIaT ~ OJHOPOJHOCTH  HWHTEpBajla  IMPOM3BOJILHOM  KpUBOM —  IapamMeTpu30BaH
HepeNnsATUBUCTCKUM oOpa3oM. To ecTh, JomycTUMBIMU MapaMeTpaMu (UHCIEPOBOM KpHUBOMH
MOTYT OBITh TOJIbKO HEPENATUBUCTCKUE, TAKHE, KaK rajIujieeBO BPEMS.

B »tux paborax mokaszaHo, YTO MOCTYylaT OAHOPOAHOCTH MHTEPBAIa, KPOME CTaHIAPTHOM,
JIOIyCKAeT TakXkKe, 0 KpalHel Mepe OJIHY, PEeISITUBUCTCKYIO (HaTypasibHas1) MapaMeTpH3aluio.
Ona oOuiexkoBapUaHTHA: HCIOJB3YET HATypalbHBIM MapamMeTp KpUBOM W =S - ee JUIUHY.
o3mree, GBI paccMOTpeH HeoOmIeKoBapHaHTHBIH mapamerp W = X°, rae X° - KoopauHaTa
MupoBoro BpeMeHu. Okazanoch, YTO, B OTJIMYME OT (PUHCIEPOBBIX, PEIATUBUCTCKUE
mapaMeTpel HM3MEHSIOT CTENeHb OJHOPOJHOCTH apryMeHTa aHm3oTpormu X = dx'/dw
WHTEpBaJa MO €ro MPOeKuusM dX.

JanpHeiilee uccleI0OBaHUE PEIATUBUCTCKON IapaMeTpHU3alliy, I[OKa3ajo, 4YTO OHa
SIBJIIETCS JOTIOJHSIIOIIEN albTepHATUBON MapaMeTpu3allui KpUBOU B (PMHCIIEPOBOI T€OMETpUN
[0 KJIACCY JOMYCTUMbIX (DYHKIMH OT ¥ Kak jjisi merpuueckoi ¢yHkimu (X, %), Tak u s
meTpuyeckoro TeHzopa g, (X,%), Tak u jua Tenszopa KapramaC, (X, %). Ortor Kmacc —

byHKIMH  HEOAHOPOAHBIC. Kpome TOro, peaITHBHUCTCKAas IapaMeTpH3amus JIO0MyCKaeT
oaHO3HauHOEe auddepeHIpoBaHre 0 EAWMHHYHOMY BekTOpy anusorpormu U' =dx' /ds,

u®=1. U, Kak CIeACTBME, NApaMeTpH3alus He uMes (PUHCIEPOBBIX OJHOPOIHBIX
OTPAaHMYEHUN HAa METPUYECKHM TEH30p MO apryMeHTy U, BEIEeT K IMOSBJICHUIO B YPAaBHCHHU
r'e0JIe3NUECKOM JIOpeHIieBa Tepma (TeH30D)

fic c, 11
k.l J
F.uu'u™, re F,,=—""-—"" C,== u_
, , i k ik i
x X 2 u
(1)
[TocTpoeHue pensiTUBUCTCKOIO BapuaHTa (MHCIEPOBON reoMeTpUH Ha 0a3e HaTypalbHOMU
napaMeTpu3aldyd  OKa3ajJochb BO3MOXHBIM B  pe3yJbTare aHaJiu3a KOOPAMHATHBIX

nmpeoOpa3oBaHUil TEH30POB W CBSI3HOCTEH, 3aBUCAIIMX OT JIOKAJBHOTO  COCTOSIHUS
NPOM3BOJIBHOW KpHBO# (X,U), a TakkKe MOHATHS «IapajyIeIbHBIH MMEPEeHOC TEeH30pa» s
cllydasi IepeHoca METPUYECKOro TEH30pa.

[Ipocreiimmii BapuaHT reoMeTpud NOJ00E€H PHUMAaHOBOMY, B KOTOPOM CHMMETpPUYHAS
CBSI3HOCTH COJICPXKUT ~CJIaraeMoe, OJHO3HAYHO BhIpaXkaroleecs yepes JopeHieB tepm (1)

&y =Gy tW,, Wi = (Flm,ik + Fenit = Fimu ",

(2)
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rae G - ceasnocth Kpucroddens mansa merpuku g, (X,U) . Onpesienenue IOPeHIIEBON YacTH
W, ¢ CBA3HOCTHU B TIPOM3BOJILHOM TOYKE KPHBOI MapajuienbHoro nepenoca g, (X,U) BO3MOMKHO

TOJIBKO JIMIIIb TP aHAJTM3E MAJIOH € -OKPECTHOCTH KpUBOU (OKOJIO MHTEPECYIOIIEH HAC TOYKH)
— CUTyalus, aHaJOrMyHasi pUMaHOBOM, IJie ONpe/IeJIeHHE CBI3HOCTH B TOUKE TpeOyeT aHanu3a
CBOWCTB MPOCTPAHCTBA B €€ € -OKpecTHOCTU. [loKka3aHO, 4TO MEepBBI CXOYTEH I€OMETPUHU HE
PaBEH HYIIIO, a PUMAHOB IIEPBBIN CXOYTEH — PABEH

O =~ 2F U™, Oy =0,

rje ;- 0003Ha4YeHne OONUIEKOBAPUAHTHOM MPOM3BOJHOH (CBA3HOCTH & ), @ .- PUMAHOBOH

TUIS . JIu"elHasa CcBA3bL ITUX HNPOM3BOIHBIX, =. +W, O3HAYaeT, YTO ajredpa puMaHOBa
K |~

dbopmanusma siBisieTcs nofanredpoi qudpdopmanizMa HOBOKH reOMETPUH.
[lepBrie pu3nUecKH 3HAYUMBIE PE3YIbTaThl HOBOW PENTUBUCTCKON r€OMETPHUU:
- COBNAJEHUE JIarpaH)XeBOW (QYHKUHUU TEOMETPUU C PEIATUBUCTCKUM JIarpaH)XMaHOM
CBOOOJHOMN MaTepualbHON TOUYKH;
- NIOSIBJICHUE JIOPEHLIEBA TEPMA B I'€0/1€3UUYECKOMH;
- HEBO3MOXHOCTb T'€OMETpU3aLMK JIEKTpoAuHaMUK MakcBesuia. ['eomerpusaiius BO3MOXKHa

TOJIBKO Ui O00O0OIIeHHOro BapuaHta - ¢ TeH3opHbIM noteHmuaiom C. ., (1), (2).
(ITpubmmxenue nons: C, o) ~ A - 4-noTeHIMAN dIEKTPOANHAMUKY Makcsera),
- notenuuan C;, Bcerjga OpToroHajgeH KpuUBOH mapaiienasHoro neperoca. Orcrona cieayer

€ro OpPTOTOHAJIBHOCTb MAaTpUlle KOOPAMHATHBIX MpPeoOpa3oBaHMM U, CIEI0BATENbHO,
HEHU3MEPUMOCTb B CIIy4ae HENPEPBIBHOTO IPOCTPAHCTBA,;

- HEOOXOJAMMOCTh aHajK3a CBOICTB € -OKPECTHOCTU KPUBOM IMPH HAXO0XKJIEHUHU CBA3HOCTH Ha
Heil. dusnuecky, 3TO 03HAYAET HEOOXOJUMOCTb € -«CKaHUPOBAHMS» CBOEH TpPaeKTOpUU
JBIKYILEUCS MAaTEPUAIBHON TOYKOM:

g, dx'du® = 2e, (3)
rae g, - cpemHee (10 06beMy ¢ pa3MepoM >> €) 3HaueHHe METPUUECKOTO TeH3opa, a dX' u

du® - BEKTOpP OTKJIOHEHHsI OT TPACKTOPUU M COOTBETCTBYIOIIMU €My BEKTOP W3MEHEHUS
ckopoctH. B ciydae HempepslBHOTO TpocTpaHCTBa-BpeMenn, €® 0 wu nomaHas
«CKAaHWPOBAHUS» COBMAAACT C TpaekTopuen. i cirydast mpocTpaHCTBA-BPEMEHH CO CPEIHUM
MacitaboM JTUCKpeTHOocTH €, dopmyna (3) Beaer K NPHHIHUIY HEOMPEICICHHOCTCH
['eitzenbepra. Kpome Toro, «ckaHupoBaHHE» O3HAYAET, YTO HA KBAHTOBOM YPOBHE YacTHIIA
JIOJKHA «4yBCTBOBaTH» moteHumuan C;,, a He Tonbko ero rpamuenTsl (3pdexT AapoHosa-

BoMa): oTeHIal He OpToroHaneH BemmunHaM dx' u du®.
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The Nilpotent Vacuum

Peter Rowlands
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A fermionic state vector which is a nilpotent or square root of zero appears to be the most
convenient packaging of the fundamental physical parameters space, time, mass and charge
into a single unit. It also has the advantage of being a supersymmetric quantum field operator,
which uniquely and simultaneously specifies both amplitude and phase for any fermionic state,
and incorporates al the specific aspects required in BRST field quantization into a single
package. The mathematical structure of the state vector immediately generates vacuum terms
relevant to all four fundamental interactions, and explains the symmetry-breaking between
them. By incorporating the vacuum aspects into our understanding of the fermion, we generate
a 'string theory without strings. The nilpotent vacuum operators suggest links with many well-
known vacuum phenomena, including the Casimir effect and zero-point energy.

HuibnoTeHTHBIH BAKYYyM

Poyaenac I1.

Bekrop hepMHOHHOTO COCTOSIHUS, SIBISSICH HWJIBIIOTEHTHBIM, MJIM KBaJpPAaTHBIM KOPHEM
HyJs, OKa3blBaeTcs HauOojee ynoOHOM ymakoBKOM (yHIaMEHTANbHBIX (DU3HMUECKUX
[apaMeTpoB. NMPOCTPAHCTBA, BPEMEHH, MAcChl U 3apsaa B eAuHOM Ojoke. OH Takke oOnanaer
MPEUMYIIECTBOM, SBISACH CYNEPCHUMMETPHUYHBIM OINEPATOPOM KBAHTOBOTO TOJISl, KOTOPBIA
YHUKAQJIBHO W OJTHOBPEMEHHO BBIJICISAET KaK aMIUIUTYAY, TaKk U ¢a3y Jr00ro GepMHOHHOTO
COCTOSIHUS H OOBEeIUHSET BCce crenuduueckue o0OBeKTh, HeoOxomumble it BRST
KBAaHTHU3AIlMH TI0JI1 B CHHTJIOBYIO YIIAaKOBKY. MareMaTHuecKkas CTpyKTypa BEKTOpa COCTOSIHHS
HEMOCPEJCTBEHHO CO3/1a€T BaKyyMHBIE COCTABJISIOIIME OTHOCHTEIBHO BCEX YEThIPEX
(byHIaMEHTAILHBIX B3aMMOJCHCTBUA M OOBSCHSAET HApPYIICHHE CHMMETPUU MEXKITy HHMHU.
BBons acmekTsl BakyymMa B Halle TpeEACTaBICHHE O (PepMHOHE, MBI CO37aeM <CTPYHHYIO
Teoputo 0e3 crpyE». Omeparopbl HUJIBIIOTEHTHOTO BaKyyMa CBSI3aHBI C W3BECTHBIMHU
BaKyyMHBIMH SIBJICHUSIMH, BKIIto4ast 3¢ dexTsl Kazumupa u HyneBoi SHEpriu.

bunapHas cucTemMa ynces M GUHCIEPOBA reOMeTpUs
IJIOCKOI'0 AHU30TPOIHOI'0 MPOCTPAHCTBA-BPEMEHHU

3apunos P.I'.
HNuctutytr mexanuku n mamrHoctpoenus: KazHI[ PAH,
yi1. JJobaueBckoro 2/31, Kazaus, 420111, Poccus
zaripov@mail.knc.ru

W3BecTHO, 4TO 0a3McoM COBpeMeHHOW (u3uueckoi Teopuu (B ciiydae CreluaaIbHON
TEOPUH OTHOCUTEIHFHOCTH) SIBIISICTCS ITIOCKOE M30TPOITHOE YETHIPEXMEPHOE TICEB/I0CBKINI0BO
npocTpaHcTBO-BpeMsi MuHkoBkoro. OJIMH M3 BapHaHTOB PACUIMPEHHUS IICEBAOEBKINIOBOMN
reoMEeTpun €CThb (bl/IHCJ'IepOBa reoMeTpua, BaXKHBIM CBOMCTBOM KOTOpOI\/’I SABJIICTCA HAJIMYUE B
IIJIOCKOM MPOCTPAHCTBC-BPCMCHU AHU30TPOIINH. HpI/I O9TOM CYHHUTACTCA, 4YTO B HPCACIIBHOM
ciydae C® ¥  (c-cpemHsisi CKOpPOCTh CBeTa B BaKyyMe BJOJb 3aMKHYTOTO ITyTH)
PEIATUBUCTCKUC 3aKOHBI MCXAaHUKH IIEPEXOOAT B COOTBCTCTBYIOIIUC 3aKOHBI KJIAaCCHYECKOM
MexaHukn. OpHAKO OTOT TMepexoJ HOCUT QopMalbHBIA XapakTep. s KOpPpEeKTHOTO
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COOTHOILIEHHUS MEXAy 3aKOHAMHU pa3jIMYHbIX BApUAHTOB PEIATUBUCTCKOM M KJIaCCHUYECKOM
MEXaHUKH MCCIEAYIOTCS BCE THUIBI T'€OMETPUH IIJIOCKOIO MPOCTPAHCTBA-BPEMEHH, YTO
MO3BOJIMJI0O HAWTH (DUHCIEPOBBIN aHAJOT ATUX TreoMeTpuil. [ HarJsIIHOCTH HCIIOB3YeTCs
JIBYMEpPHOE IPE/ICTaBICHHE IPOCTPAHCTBA-BPEMEHH, UTO MPOSICHIET B3aUMOCBSI3b C CUCTEMOM
OuHapHbIX uucen. PaccmarpuBaercs cuctema OMHApHBIX 4YHMCET M MX I[peoOpa3zoBaHus,
KOTOpbIe OTOOpa)karoTcsi Ha NpeoOpa3oBaHUs BPEMEHHOM W MPOCTPAHCTBEHHOW KOOPAMHAT
IJIOCKOTO IpocTpaHcTBa-BpeMeHH. [IpoBoautcs ¢duHcaepoBo 00001I€eHHEe TPOCTPAHCTB
MunkoBckoro, EBkimna u I'anunest u HaliieHbl HOBbIe TTpeoOpa3oBanusi. B yacTHBIX cirydasix
13 TOJyYEHHBIX PE3yJbTaTOB BHITEKAIOT U3BECTHBIE BBIBOJIBI M cooTHOLEHus. [lokaszaH, uTo B
JIBYMEPHOM IUIOCKOM TeOMETpUU MMEEeM TpU THIAa (PUHCIEPOBOTO MHPOCTPAaHCTBA-BPEMEHHU.
OHu oTOOpaxkaroTCcsi TPEM TUIIAM B CUCTeME OMHApHBIX uncel. BaxHbIM (akTom sBIsSeTCS
oTobOpakeHne TpeobpasoBanmii [anmmies Ha myambHele umcna ¢ €° =0, 4To OTBepraer
(dbopManbHBINA TpenenbHblil nepexoa C® ¥ B pensTUBUCTCKUX Gopmyinax. [Tonyuensr obuiue
npeoOpa3oBaHMsl BPEMEHHOW M IPOCTPAHCTBEHHOM KOOpAMHAT HpPHU MEpexojax MeExXIy
MHEpLUHAIBHBIMU cHUcTeMaMu. BbiOop TOH WM MHOM reoMEeTpuM M CHHXPOHHU3ALMU 4YacoB
ONpe/eNsieTcss KOHBEHIIMOHAIbHO. MOYHO HCIO0Ib30BaTh JH00bIE TPE0Opa30BaHUs BPEMEHHOM
U MPOCTPAHCTBEHHOW KOOPJIMHAT, KOTOPbIE€ COBMECTHUMBI C SKCIIEPUMEHTAIbHBIMU JTaHHBIMHU.
OtmedaeTcss B3aMMOCBSI3b dJIEMEHTa (UHCIEpOBa IMPOCTPaHCTBA C IMOJIYHOPMOl B
BEPOSITHOCTHOM IOJIXOJI€ K UCCIIEJOBAHUSIM IJIOCKOM F€OMETPUH.

3-D fractalson basisof polynumbers

A.A. Tchalyk

In report we consider the problem of 3-D fractals constraction on basis of normal conjugation
operation in H3,
3-D (ppakTajbl HA OCHOBE MOJTMYUCEIT

Yaabpik A.A.

PaccmatpuBaercs npoOiema HOCTgoeHI/m MHOTOMEPHBIX (PpaKTaIbHBIX YHUCIOBBIX MHOYKECTB B
MOJINYMCIIOBBIX IIpocTpaHcTBax H™ Ha ocHOBE omnepanuyu HOPMaIbHOTO COMPSIKEHUS.

O HOpMe OMKBATEePHUOHOB U MHBIX AJIbTEPHATHBHBIX aJIreop

A. A. DanoBu4
eliovich@mail.ru

B pabote n3yuarorcst anreOpsl OMKBAaTEpHUOHOB M JUKBATEPHUOHOB. BBOAWTCS MOHsATHE
LCHTPAJIBHOTO COMpsDKeHUs. Jloka3pIBaeTcs, 4TO BCsAKas accolMaThBHas (u Ooyiee TOrO,
abTePHATUBHAS) anredpa ¢ ICHTPAIbHBIM COMpsHKEHUEM (B YAaCTHOCTH, OMKBATEPHHUOHBI U
JIMKBATEPHUOHBI) 00JaAaeT MYJbTUIUIMKATHBHOW HOpMO# 2 ctemeHu (BooOle roBopsi, HE
BellecTBeHHOM). Jlist anreOp OMKBATEpHHOHOB M IMKBATEPHUOHOB BBOJAATCS 2 BHIA
BELECTBEHHOU HOpMBI 4 cTenieHu. Jloka3pIBaeTCs SKBUBAJIEHTHOCTh 3TUX HOpM. Jloka3biBaeTcs
3aMevaTesIbHOe TOXKJECTBO, O3HAYarollee MYJIbTUIUIMKATUBHOCTh BELIECTBEHHON 4-HOPMBI.
BBonuTcs kBagpockaIsipHOE U KBaJJPOBEKTOPHOE Mpou3BeaeHue. /s anredp OMKBaTepHUOHOB
U TUKBATEPHUOHOB BBOJISATCS M30TPOIIHBIE 0A3HChI, B KOTOPHIX 3alUChIBatOTCs 4-HOopMa U 4-
cKajsipHoe TmpousBeaeHue. [lomyueHHBIM anmapaT MOXKET OKa3aThCsl IOJIE3HBIM IPHU
MCIO0JIb30BAHMH areOpbl OMKBATEPHUOHOB B TEOMETPUU U (PU3UKH.
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Properties of spaces associated with
commutative- associative algebras H3 and H4

S.\V. Lebedev
Bauman Moscow State Technical University
serleb@rambler.ru

In the first part of work the real axes of the space associated with H3 algebra and parallel this
axe lines are interpreted as world lines of particles at rest. A surface of simultaneity is used to
determine distance between the real axe and a parallel line. The system of coordinates of the
surface analogical to polar system permits to point out its simplest invariance transformations.
In the second part Lorents transformations are represented as special rotations of the space
associated with H4 algebra.

CBOMCTBA IPOCTPAHCTB, ACCOLUNPOBAHHBIX C
KOMMYTATHBHO-accOUATUBHbIMU ajireopamu H3 u H4

C.B. JleOeneB

MockoBsckuit 'ocynapctBennbiil Texunueckuit Yauepcurer um. H.O.baymana
serleb@rambler.ru

B mepBoii yactu paboThl 1EHCTBUTENbHAST OCh MPOCTPAHCTBA, aCCOIMUPOBAHHOTO C aJreOpoi
H3, 1 mapanenbHbie 3TOH 0CH PSMBIE HHTEPIPETHPYIOTCS KAaK MUPOBBIC JIMHAN TOKOSIIHXCS
YaCcTHL; U BBEJICHUs PACCTOSHUS MEXAY AEUCTBUTEIBLHOM OCBIO U MApAJUIEIbHOM el IMPAMOK
UCIOJIb3YETCSI MOBEPXHOCTh OJHOBPEMEHHOCTH. 3a/JlaHH€ Ha 3TOM MOBEPXHOCTH CUCTEMBI
KOOPAMHAT, AHAJOTMYHOM INOJIAPHOM, IO3BOJISIET YKa3aThb €€ NPOCTEUIINE WHBApPHUAHTHBIC
npeobpazoBanusi. Bo Bropoi uactu mpeoOpaszoBanus JlopeHIla mMpeacTaBiIeHB B BHJIE
MMOBOPOTOB CIIEIIUATILHOTO BUJIA B IPOCTPAHCTBE, aCCOIMUPOBAHHOM C anredpoit H4.

AJIreOpbI THNEPKOMIITIEKCHBIX YHMCeJI:
0T apU(PMETUKH U AJIre0pbl K reOMeTPHH U AHAJTU3Y

A.®. TypOun
HNuctutytr matematukun HAH Ykpaunsl, r. Kues,
turbin@imath.kiev.ua

CrpykTypHass TeOpUsi KOHEYHOMEPHBIX AacCOLMATHBHBIX airedp ¢ eauHuled - airedp
TUTIEPKOMILJIEKCHBIX YMCe, CBsA3aHHas ¢ uMeHamu ["ammibToHa, Kanu, Bennepbepua, Aptuna,
Hérep, [lxexkoOcoHa u Apyrux, sIBISETCS CBOEro poaa '‘(PpyHIaMEHTOM W CTapTOBOM
TIJTOMIAIKOM [T 3aITycKa’' 3THX, 00JIaJaroIuX MoKa €€ He 10 KOHIIa OCO3HAHHOW KpacoTol U
MOILIbIO alire0p B apu(METUKY, FTEOMETPHIO, aHAJIU3 U 33 UX MPEIEbI.

n
[TycTh V (F) - N-MepHOE BEKTOpPHOE MPOCTPAHCTBO C TOJIEM CKAJISIPOB F (—mmome
(I [
JEWCTBUTEIBHBIX YHCE, ITOJIe KOMIUIEKCHBIX Yncel, moJie ['anya u T.1.) u t 1,t 2 N | n— €ro

Oasuc.

k -

_ . B0
JIro6oit Temsop | = {t I, ], k=1n, tilj( | F} BAJIEHTHOH CTPYKTYpHI gzi, u3
¢

ij11

r & .r A
BekTopa X = A Xit i X | F , JICJIaeT YUCJI0, TUIEPKOMIUICKCHOE YHCIIO!
i=1
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rr_a a8 ktr
XXy:=a aaXytty
k=1j=1i=1

u Hagenser V n (F ) CTpyKTYypoil I-MepHOI acconMaTUBHOM anreOpsbl
Alg,(T)={v"(F),+xT}.

KaxioMy runepKkoMIieKCHOMY 4YHCITy X B anredpe MLn(F) N N-marpun Han F
r n . — k%
COOTBETCTBYeT  MaTpuIla T(X) =a T, rte T :{tilj(, J, k=1, n,ti'j‘ | F }
i=1

MHO3K€eCTBO MaTpuIl (e
Algy(T) ={T (%), xT V"(F)f
SIBJIIETCSI TOYHBIM MPEACTABICHUEM Al O, (T) s M Ln (F ) . Usomopduszm

Alg,(T) €Atg,(T)

MO3BOJIACT IMCEPCHCCTHU Ha THICPKOMIUICKCHBIC 4YHCIIAa TCPMUHOJOTUIO W PE3YJIbTAThI
MaTpHUYHOI'O aHalin3a.

Onpeodenenue. Yucno (13 nosst F )
I I
D(x):= det T(x)
Ha30BEM JIETEPMHHAHTOM THIIEPKOMIUIEKCHOTO YHCIIA X

IIycTs F=Rum F=C.

Teopema 1. MuorooOpasus

G, (T)={xT v"(
I

SABJISIIOTCA rpynnamMu Jlu.

0
OCHOBHBIM MHOFOO6pa3I/ICM B Algn(T) SABJICTCA CBs3HAs1s KOMIIOHCHTA %n (T)
I (i (i
emuams 1 - TOArpyIIa rPyIbl %n (T) Jis nro6oit anreOpbl, HE M30MOP(GHON MO0

0
KOMIUIEKCHBIX YHCeJI JIM0O TCJIYy KBATCPHHUOHOB, I'PYIIIla %n T JIOKaJIbHO KOMIIaKTHAa, HO

HE KOMIIaKTHaA.

IIycTs ”)I(” - MaTpuyHas HOpMa T ()I()
Teopema 2. {V : (F ),+,>,<T,

#} ABJIE€TCA OaHaXOBOU anredpoil.

Fry_ 0 v n n
Onpeodenenue. OTtoOpaxkeHue f (X) =au (X) i V' ® V Ha3bIBACTCS
i=1
maddepennupyembiM (ClieBa) B OKPECTHOCTH TOYKH X , €CJIM CYIECTBYET Mpeae

lim Bk h)- F(8)= 7 )

[TycTs anrebpa Al O, (T) KOMMYTaTHBHA.
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Frv_ 0 v n n
Teopema 3. OtobOpaxeHue f(X) =au (X)i V' ® V" mpdepenuupyemo B

OKpPECTHOCTHU TOYKHU X TOorga n TOJIBKO TOT A4, Koraga MaTpula SIkoOu

L (X)) =00 e A, (7).
1 Tx; g

k
Mycts exp{t>r<} = 5 L é{ u, (t,xl,xz,...,xn)rj.
k=0K! j=1

Crnenyromast Teopema oTHOCUT GyHkimu U j (t, X X5 yenny Xn) K KJIacCy CIEIHUATbHBIX.
Teopema 4 (crorcenusn).

u,(t, +t,, )[() = é- tilj(ui (t,, )[()uj (t,. )[()
i

HyCTB X He sBiusiercss  Hunsrorentom.  Ilockomsky N +1  Bexropos
X, X X X tl ( - emuHuma anreOpbl) JIMHEHHO 3aBUCHUMBI, TO HaiIyTCs
a

.,an TaKue, 4To
X +ax “+..+a_Xx+at, =0

1y . ——
Teopema 5. ®ynxuuu (ot t) U (t,X),I =1,N, o6pasyior (yHIAMEHTATBHYIO CHCTEMY

pelieHni 0ObIKHOBEHHOTO nn(b(bepeHuHaanoro ypaBHeHus N -ro nopsaka
Viay™+. +a, ytray=0
u(t,x) ., .
Teopema 6. @Dyuxkuun —— 15, - |, ABIAIOTCA  pelICHUSMH  HEIMHEHHBIX
u; (t, )
g depeHnnanbHbIX YpaBHEHUH, 00001a01nX ypaBHeHUs PukkaTu.

Beném nuddepenunanbHblii onepaTop M= é ﬂit[i - Uit pyHKIMU
f(x, %0 X, ):V"® R
_ D r-.n
T (X, %50 X, ) = & alk f (X, Xgpeorn X Ji TV
i=1 {I%

Onpeodenenue. OynnameHTanbHbIM UG (EpEHIIMAIBHBIM ONEPATOPOM alreOphbl Algn(T)

Ha30BEM omepartop I -ro mopsiaka

D, = det?a 172
i =1 ]

Onpeoenenue. Pemienne U(Xl, X5 ey Xn) OJTHOPOJHOTO UG PEepEeHIINATHFHOTO YpaBHEHHS B

YaCTHBIX IMTPOU3BOJHBIX N-ro nmopsAaaka

D u(X, Xy, X, ) =0

Ha30BEM | -rapMOHUYECKON PpyHKIMEH.
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r N r
[ycte X; = é let j TIPMHAUISKUT HEKOTOPOMY Hiealry | anre6psr Algn(T) u
j=1
f (t) - N pa3 HenpepsiBHO AuddepeHupyemcs GyHKIHS.

Teopema 7. yHkuus

_ (&0
Uy (X, X0 X, ) = FGA X 7
ei=l @

sBisieTest | -TapMOHHUYECKOM.

AHaJIN3 IKCNePUMEHTATBHBIX OrPAHUY eH Uil
Ha KOHTPOJIMPYyeMble MapaMeTpPbl Mo/iejield MPOCTPAHCTBA
COOBITHI

B.51. Bapramkun
OpJioBCcKHii rocymapcTBeHHbIN TexHuueckuii yausepeureT (Opénl TVY),
Poccus, 302020, Opén, Hayropckoe mocce, 29
varg@physics.org

OTMmedeHo, YTO HpH TECTOBOM KOHTPOJIE OPUTMHAIBHBIX KOHIEMLIUNA I'eoMeTpU3aliu
¢u3znueckux B3aUMOJEHUCTBUN, HauOojiee MEepCHEeKTUBHOM, B IIJJaHE YAOBJIETBOPEHUS
JNOCTHKUMOM TOYHOCTH HW3MEPEHMH, OKa3bIBaeTCsi BbIpaOOTKAa MapaMeTpoB KOHTPOJI,
ONMCBIBAIOLIMX B3aNMOJICHCTBHS HELIEHTPAJIBHOTO THUIA. B 4aCTHOCTH, YCTAaHOBIIEHO, YTO JUIS
TECTUPOBAHUS KBAaTEPHUOHHONW TEOPUM OTHOCUTEIBHOCTH IIyTEM H3MEpPEHUs YacTOThI
MIPELeCCUN CIYTHUKOBBIX OPOUT MOTYT OBITh MCIOJb30BaHbl JAHHBIE ACTPOMETPUUYECKHUX
u3MepeHuil koopauHaTt crnyTHuka lOmnurepa - EBpombl, mojydeHHbIE C HCKYCCTBEHHOT'O
ciyrauka Hipparcos Espomneiickoro Kocmudeckoro AreHTcTBa.

[Ipu ananuze pa3zHOOOpPA3HBIX T'€OMETPUUYECKUX MPOCTPAHCTB KaK MOJENEH pealbHOIo
(u3MYECKOTO MPOCTPAHCTBA-BPEMEHH BO3HUKAET BOIPOC 00 IKCIEPUMEHTAIbHON IpOBEpKe
COTJIacHs M3Y4aeMOl TeOMETPHH C TeoMeTpueld OOBEeKTHBHOW peanbHOCTH. C 3TOH IENbI0
MpePUHUMAIOTCS MOTIBITKU reoMeTpu3alnuu (byH1aMeHTaJIbHbIX buznyecKkux
B3aumo/ericTBuii. Hanpumep, B padotax [1 - 2] BBomsaTCs DUHCICPOBBI MeTpUYECKUE PYHKIIUU
U OIPENENSIOTCS Me0Ie3NYECKUE JIUHUM JJIs Pa3IUYHbIX KIacCOB (PMHCIIEPOBBIX IPOCTPAHCTB.
VckpuBieHHIO Teo/ie3MYecKOl JMHUM MOMKHO CONOCTaBUTh HEKOTOpoe (usmueckoe
B3aUMO/JICHCTBUE LEHTPaJIbHOrO THUMA. B 1uiaHe mpakTudeckoro aHanusa HauOoJiee yIO0OHBIM
OKa3bIBAECTCS TPABUTALIMOHHOE B3aMMOICHCTBHE.

Bpamenue reomesndeckoit uHUU "Kak 1enoro” (mpereccus) Mmo3BoJseT TeOMETPHU30BaTh
HELEHTpPaJbHbIE B3aUMOJACUCTBUS, SIBJISIOIIMECS CIEICTBUEM HAJIUYUS KPYTALIMX MOMEHTOB,
CO3/1aBa€MbIX CHJIAMH PA3JIMYHON MPUPOJBI B CUCTEME B3aUMOJICUCTBYOIIUX Tel. [Ipu sTom
IIPEUECCUsl CBOJIUTCA K B3aMMOJICHCTBUIO MEKJy MOMEHTAMHU UMITYJIbCA TEJl, KOTOPBIE, KAK U
LIEHTPAJIbHBIE CHUJIbI, ONIPEACIISIOT BBIICICHHBIE HAIPABJICHHS UCCIIEyEMOM T€OMETPHUH.
XapakTep CBSI3M T€OMETPUU C MaTE€pPUE yCTAHABIMBAETCA C IMOMOINBIO CUCTEM IapaMeETPOB,
MOJIXKAIUX SKCIIEPUMEHTAIIbHOMY TECTOBOMY KOHTpout0. Hanbouee ycrosBuiencs uist 3TUX
LeJNiel SIBIIIETCSA CHCTEMa MapaMeTpH30BaHHBIX MOCTHRIOTOHOBBIX (ITITH) mapamerpos. s
pa3paboTKW METOAMK HKCIEPUMEHTOB HCCIEIyEeMble METPUKH M T€0Je3WYEeCKHe JIMHUU
nepenuchbiBatoT Ha s3bike [ITTH-popmanuzma.

B pesynbrare, Hanpumep, S3KCHEPUMEHTHI II0 W3MEPEHHUIO OTKIIOHEHHWsS JIyded 3Be3[,
pPagUOCUTHAJIIOB  KBAa3apOB M CIIyTHUKOB,  PEJSITUBACTCKAas  3aJ€pKKa  BPEMEHU
pacnpocTpaHeHHs paauojydei, u3MeHeHue TpaekTopuu 3oHma Near Schumacher B mose
TATOTEHUs acTepousia DpoT M Psi IPYrMX TECTOBBIX SKCIIEPUMEHTOB CBEJIHCHh K OLEHKE
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equHcTBeHHOoro [IIIH-mapamerpa 7y, KOTOpBIA SBIAETCA OTHOCUTEIBHOW KPHUBH3HOU
[IPOCTPaHCTBAa-BpeMeHH, POPMHUPYEMON €AMHUYHON MACCOM MOKOSI.

HawmBpicmiasg toyHOCTH 3KCnepumeHTanpHOM oneHku II[IH-mapamerpa y B Hacrosmee
Bpemsi cootrBeTcTByeT morpemHocTd B 0,03 % 10 OTHONIEHHIO K EAMHHUYHOMY
OTHOCHUTEJIbHOMY 3HAYE€HHIO, YCTAHABJIMBAEMOMY B paMKax T€OPHUHU OTHOCUTENIbHOCTU. Takum
06pasoM, B ¢ >-mpuOmIDKeHHH (IIe ¢ - CKOPOCTh CBETA), TCOMETPH3AIMS LECHTPAIBLHOTO
B3aUMO/JICHCTBUSL B paMKaX aHAJU3UPYEMbIX T'€OMETPUM JOJDKHA C OYEHb BBICOKOM CTENEHU
TOYHOCTH, NPAKTHYECKH COMOCTABUMONH C ¢ -IPHONIKCHHEM, JODKHA CXOXMTBCS K
COOTBETCTBYIOIIEHN SMHIITEHHOBON MOJIEIIN.

WNuaye oOcToUT 11510 ¢ reoMeTpu3alieil HelleHTpalbHbIX B3auMoieicTBUi. Tak, KOHTpPOJIb
PENATUBUCTCKON Mpeleccun nepurenuss Mepkypus U Apyrux HEOECHBIX TEJl, ONMChIBAEMOMN
cymmoii [1ITH-mapameTpoB v 1 § 1aeT MOTPEIHOCTh OLEHKH mapameTpa B, He menbmryio 0,3 %
u xyxe. CrenoBarenpHo, MpU aHAJIM3€ TOM WM MHOW reoMeTpuu 0co00€ BHUMAHHUE CIIEAYeT
0o0paTUTh Ha pPa3HOOOpAa3HBIC MPEIECCUOHHBIC SBJICHHS, TJC OTCYTCTBHE JIOCTOBEPHBIX
AKCHEPUMEHTAJIbHBIX CBEICHUMN, OCTaBISAET OOJIblIEe MOJIE ISl TEOPETUYECKOTO0 MaHEBPa.

B nmanHOM KOHTEKCTEe Hambosiee MokasaTenbHOU sBisiercs pabora A.IT,Edpemona [3],
aBTOp KOTOPOM YTBEPXKIAE€T COOTBETCTBUE TI€OJE3UYECKOr0 JBIDKEHHMS B  paMKax
aHAJIM3UPYEMOW UM TF€OMETPUU KBATEPHUOHHBIX YMCEN BBIBOJAAM TEOPUU OTHOCHUTEIBHOCTH.
OpHako, pa3zpabarbiBaeMasi UM TEOPHUS MO3BOJISET IPEICKA3aTh JOTOJHUTEIbHBIE K TEOPUHU
OTHOCHUTEJIbHOCTH MPELECCUU I'€0JIe3NYECKUX JMHHM, B YaCTHOCTH, HaOIIOaeMylo ¢ 3emiu
MIPELecCr0 OPOUT CIIYTHUKOB IUIAHET C YaCTOTOM:

VeV
c
rae Ve — CKOPOCTb OPOUTAIBHOTO ABMKEHHUS 3€MJIH; Vp — CKOPOCTh OPOUTAIBHOTO JBM)KCHUS
IUTAHETHI;, (s — YacToTa opOUTabHOTO BparieHus cnyrtHuka. A.IL.EgpeMoBbM mpennoxkeHa
TaK)Ke cXema HKCHEpPUMEHTa 110 HaOJIOJICHUIO YIJIOB JaHHOM Ipeleccuu y cinyTHuka Mapca
®oboca u cnyrauka FOmuTepa Mo, koTopeie TOJDKHBI AocTHTaTh cooTBeTcTBeHHO 20 M 12 ' 3a
CTO JIeT.

Cnenyer, onHako, oOpaTUTh BHUMaHHE Ha TO, YTO HAaWBBICHIAS TOYHOCTb OIPEAEICHUS
KOOP/IMHAT TOJIOKEHUS CITYTHUKOB ObLiTa JOCTUTHYTa criyTHUKOM Hipparcos [4] esporeiickoro
KOCMHUYECKOr0 areHTCTBa, B Xoje HaOmoaeHuil crnytHuka lOnutepa - EBpombl. Bekosoe
cMmeleHre opoutsl EBponbl corimacHo mpuBeneHHOM (opmylie JOKHO cocTaBisath 7,5 . B
X0Jle TMOYT TPEXIOJUYHBIX CIYTHUKOBBIX HAOMIOAEHUH OTO CMEIIEHHE JOJDKHO ObLIo
coctaBuTh 13".

Bugumerit yrimoBoii paamyc opOutsl EBpomer coctaBmsier okono 3 . CIyTHHKOBBIE
n3MepeHus: HeOECHBIX KOOPAMHAT XapaKTEPU30BAIUCH MOTPEIIHOCThIO B HECKOJIBKO JIECATKOB
YIJIOBBIX MUWJUIMCEKYHJ. OTO TMO3BOJISIET CQOPMYIMPOBATH 3a/Jady HENOCPEICTBEHHOIO
AKCHEPUMEHTAJIbHOTO  TECTHUPOBAaHUS KBAaTEPHUOHHOM TEOPUUM  OTHOCHUTEIBHOCTH IO
rapaMmeTpam IpeLecCUOHHOTO BpallleHus: opouTsl criyrHuka fOnurepa - EBpomnsi.
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Quaternionian integral identities and L aplace equation integration

V.N. Kutrunov, Z.S. Kutrunova
Tyumen state university, faculty of mathematics and computer science,
Tyumen, Semakova street 10
vkutrunov@utmn.ru

Thiswork is devoted to deriving of some quaternionian integral identities and applying them to
integration of quaternionian Laplace equation. The method of integral operators commutation
(analogues to simple-layer and double-layer potentials, described in terms of quaternions) is devel oped.
It is shown, that the integration of quaternionain Laplace equation is similar to integration of ordinary
differential equations.

The term of quaternionian analytical function q=gq, +qe +0q,e, + e, =, +q¢, a function
that satisfies the equation Ng=0 in the bounded domain D*, where N- Hamiltonian
operator, N=ef/1x, €,6,,€, - imaginary units, q, - real and
q(=0q,g +0,6, + 0,6 - imaginary parts is used for deriving of integral identities. Let S be the
boundary surface of domain D* and r =|x- Y|, then integral form of the function q(y) inthe
domain D* follows from the equality:

i0, yI D
VL [ -
N-nald,S=i2pa(y), yT S
) Fpa(y), yi D*

which is analogue to Cauchy integral from the theory of the complex variable functions. For
the functions from the domain D° some integral forms take place. For any quaternionian
function j (x) that is defined on the surface S it is possible to write quaternionian analogue of
the Cauchy integral:

1 .1 . N
p(y)= 4N Tng ()d.S v D*
S

If the function j (x) satisfies to Holder condition and S is Lyapunov surface, then it is
possible to use quaternionan operator A:

Aj :%g‘ﬁ%nyj (x)d,S, [r|=[x-y, yIS

Using boundary values limits of analogues to Cauchy integrals and integrals of Cauchy type, it
is possible to write integral identity, derived above [1,3]:

Aj =]
This identity allows to examine the spectrums of some integral operators and to develop
simple-enough technique of the some integral equations regularization [1,3]. In particular, we
derive that the regularized singular integral equations of the elasticity theory are equal to
regularized methods of the symbols theory, founded in [4].

Consider quaternionian form of the Laplace equation NNu = 0. If u isa quaternionain
function, then this equation is equals to four Laplace equations, written for each of the
quaternion u components. Nu is a quaternionian function. It follows from the Laplace
equation. Hence it is possible to rewrite it with boundary eigenvalue using Cauchy integral
analogue. This procedure is equivalent to single integration of differential equation. The
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obtained solution allows to get quaternionian analytical function once again and to integrate it.
With these two integrations we get the result:

Nu(y) = 4% N %nxlilu(x)+ ds,,yl D
S
1 1 1

(y) =- —qy—xn dS + | |n [U(Z)+ 4p ¢ X - Z|nXNXU(X) de]dSz’ yl D

If the functions u(x), Nu* are set on the boundary, then obtained formulas are general

solution of the quaternionian Laplace equation. But, it is known, that setting of these two
functions on the boundary leads to over-determined problem. In this paper the theorem about
operators commutativity, which are analogues of double-layered and single-layered potentials
on the domain boundary, is proved:

Theorem 1. For Lyapunov surface S and arbitrary quaternionian function b(x), x1 S,
satisfying Holder condinion on the boundary, integral operators A,B commutates among
themselves by the rule ABb = - BAb.

In the terms of theorem 1 the quaternionian analogue of single-layered potential writes as
follows:

1 1 -
Bb:—q—‘ nb(x)dS, r=|x-y, yl S
4p s|Y- XI | y|

Using this theorem new theorem was proved:
Theorem 2. Boundary values of a quaternionian harmonical function and its quaternionian
gradient Nu satisfiesto identities:

ANu* =Nu*, BNu* :%(Au- u).

These identities allow to determine consistency of the boundary conditions for
guaternionian Laplace equation. If the boundary conditions are consistent, then it is possible to
use these identities to determine deficit boundary conditions on desired function u and its
quaternionian gradient Nu®. For example, boundary problem for quaternionian Laplace
equation with quaternion gradient Nu* = f set on boundary was studied. In this case first
identity leads to consistency of function f set, Af = f . If this condition is not satisfied, then
second identity is integral equation for deriving boundary condition on function u. The

solution of this identity is not unique. The general solution of Laplacian equation can be
obtained up to arbitrary quaternionian analytical function.
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KBaTtepHuOHHBIE MHTErpaJIbHbIE TOKIECTBA U
HHTerpupoBaHue ypaBHeHus Jlamiaca
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Pa60Ta IMOCBAIICHA IMOMTYUYCHHWIO HEKOTOPBIX KBATCPHUOHHLIX HWHTCIPAIBHBIX TOXACCTB W HX
OPUMEHEHHUIO K HMHTErPUPOBAHHMIO KBATCPHHOHHOrO ypaBHeHHs Jlamaca. YCTaHOBIIGH Croco0
KOMMYTHPOBAHUSI HHTEIPAJIBHBIX OIEPATOPOB AHAIOrOB IOTCHIMAJIOB IMPOCTOrO M JBOWHOTO CIIOEB B
KBaTCPHHOHHOM TpexacTaBiaeHnu. [lokasaHo, 4dYTO WHTerpHpoBaHue YypaBHeHus Jlammaca B
KBAaTEpPHUOHHOHN (OopMe MOX0XKe Ha MHTErpUpOBaHNe OOBIKHOBEHHBIX MU (epeHIINANLHBIX YPaBHEHUH .
JUis  mOoJydeHHsT MHTETPAIbHBIX TOXAECTB MCIOJIB3YEeTCS IOHATHE KBAaTEPHUOHHOM
aHanuTHYecKod  QyHKmmM, TO  ecTb  QyHKUMH (| =(, + ;€ *+ 0,6, + 0, =, +q¢,

9 9 + N~ — Cl
YIOBJIIETBOpSAONICH B orpanndeHHoi oOmactu D™  ypaBrenmio NQ=0 r1me N-
KBAaTEPHUOHHLIA  omeparop I[amuibrona, N =ef/x, €,6,6- MHUMbIE EAWHMIIE,
g, - ZeiicTtBuTenbHasA, a ((=(Q€ +0,6, + 0,6 - MHUMasd 4YacTH. IlycTe SnoBepXHOCTS,
orpannumBaromas obnacte D" u r = |X- y|, TOTI'/Ia UHTETpaJIbHOE MPECTaBICHUE PYHKIIUU

g(y) B o6mactu D* BeITEKaeT U3 paBeHCTBA!

i0, yI D
& 1 [ -
N-nald,S=i2pa(y), yT S
) tpa(y), yi D*

U sIBIISICTCS aHanoroM uHTerpana Komu u3 Teopuu QyHKIHUH KOMIUIEKCHOTO MEPEMEHHOTO.
AHaJOrMYHbIC TIPEICTABICHUS UMEIOT MeCTO M JUisi QYHKIU#, 3a1aHHbIX B oOnmactu D™ . s
MPOM3BOJIBHON KBAaTEPHUOHHOM QyHKIMH | (X), 33JaHHOW HA MOBEPXHOCTU S, 3alKMChIBACTCS
KBaTEPHUOHBIN aHaJoTr uHTerpana tuna Komm:

1 .1 . N
p(y)= 4N Tnd ()d.S v D*
S

Ecmu ¢pynkuus | (X) ymosierBopsieT ycnoBuio ['€npaepa 1 S JIAMyHOBCKas MOBEPXHOCTB,

TO MOXHO  BBECTH KBaTCPHHOHHBIH omeparop A (mpsiMoe 3HAYE€HHE CHHTYJISPHOTO
UHTEerpasa):

Aj :%g‘ﬁ%nyj (x)d,S, [r|=[x-y, yIS

U, UCIIOJIb3YS MPe/IeNbHbIC TPAHUYHBIC 3HAUCHHUS aHAIOoroB uHTerpainoB Komm u tuma Ko,
3amucarh mojiydeHnoe panee [1,3] uHTErpansHOE TOXIECTBO:
Aj =]

Tox1ecTBO MO3BOJIMIIO HUCCICIOBATh CIEKTPHI Psifia HHTErPAIbHBIX OTIEPATOPOB, a TAKKE
pa3paboTaTh JOCTATOYHO IEMEHTAPHYIO TEXHUKY PErYJIAPU3AlUH HEKOTOPHIX CHHIYJISPHBIX
uHTerpasibHbiX  ypaBHenuid [1,3]. B dacTHOCTH, peryiasipu3oBaHHBIC CHHTYJISPHBIC
UHTErpaJIbHBIC YPAaBHEHUS TCOPHUU YIPYrOCTH COBIAIM C PEryIIPU30BaHHBIMH METOIaMHU
TEOpUH CUMBOJIA B padoTe [4].

PaccmoTpuM  KBaTepHUMOHHYIO  3aIlHCh ypasuenns Jlammaca NNu=0. Ecim u
KBaTepHUOHHAsT (PYHKIUS, TO 3TO YpaBHCHHE JKBUBAJICHTHO 4YEThIpEM ypaBHeHusM Jlammaca
OT/EJBHO /ISl K&KIO0H KOMIIOHEHTBI KBaTepHUOHA U . Tak Kak W3 3alucu ypaBHEHHsI CICIyeT,
uro Nu KBaTepHHMOHHas aHamMTHYecKas (GYHKIHSA, TO €8 MOXKHO IIPEJICTaBHTh dYepe3
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cOoOCTBEHHOE I'PAaHUYHOE 3HAYEHHE C MOMOILIbI0 aHaiora uHrerpana Kommwm. Dta mpoueaypa
SKBUBAJIEHTHA OJHOKPATHOMY MHTErpupoBaHuio auddepeHmanibHoro ypaBHeHus. B
IIOJY4YEeHHOM pEIIEHHH  MOYKHO enl€ pa3 BBIICIUTh KBATEPHHOHHYK) aHAJIUTHYECKYIO
GyHKIHMIO ¥, CIIEJOBAaTelbHO, IPOMHTEIPUPOBATh ypaBHEHUE emé pa3. OTu JBa
WHTETPUPOBAHUS IPUBOJAT K CIEAYIOIIEMY PE3YJIbTATY:

Nu(y) = 4% N %nxlilu(x)+ ds,,yl D*
S

1 1 o + 1 .« 1 1 1 o + A
uly)=- —¢ n Nu(x) dS, +— N, ——n,[u(2) +— ¢ n N, u(x) ds ]dS,;yl D”
ap Oy M) 95 Gl i g el

Eciu Gbl Ha rpaHmie obmactu Obuti u3BecTHh Qymkimu U(X), Nu*, To momyuennsie

dbopmyel ObUTH OBl OOIIMM pEIICHHEM KBAaTEPHUOHHOTO ypaBHeHus Jlammaca. OmHako u3
oOuieil TeopuM HU3BECTHO, UYTO 3a/laHUE€ 3THUX JIBYX TIPAHUYHBIX (YHKIHMH HM30BITOYHO H,
clieJoBaTeNIbHO, B 00IeM ciydyae NpOTUBOpeunBO. B naHHON paboTe nokazaHa TeopeMa o
KOMMYTAaTHBHOCTH OIIEPaTOpPOB aHAJOrOB IOTEHIMAJIOB JABOWHOTO M IPOCTOTO CIIOEB Ha
rpaHuIle 00JIacTH:

Teopema 1. /[nsa nanynosckou nogepxHocmu S u NpoU380IbHOU KEAMEPHUOHHOU (YHKYUU
b(x) x1 S, yooseremeopsroweii ycrosuio I'énvoepa na epanuye, unmezpaibHbie ONepamopbl

A, B xommymupyrom medsncdy coboil no npasuny ABb = - BAD.
3/1ech KBAaTePHUOHHBIN aHAJIOT TIOTEHITMAIA ITPOCTOTO CIIOSI UMEET BHUI:

1 1
Bb:—q—‘ nb(x)dS, r=|x-vy, yl S
4p s|Y- XI | y|

C nomo11bI0 ATON TEOpEMBI JOKa3aHO YTBEPKACHHUE!
Teopema 2. [panuunvie 3HaAUeHUST KEAMEPHUOHHOU 2aAPMOHUYECKOU @yuKkyuu U u eé
KeamepHuoHHo2o epaouerma NU yooseremeopsarom moxcoecmeam

ANu* =Nu*, BNu* :%(Au- u).

ToxnaecTBa MO3BOJISIIOT YCTAHABIMBATH HENPOTHBOPEYUBOCTH T'PAHUYHBIX YCIOBUW A
KBAaT€pHUOHHOTO YypaBHeHMs1 Jlamiaca. Eciau rpaHuyHble YCIOBHSI HE NPOTHUBOPEYMUBBHI, TO
paBEHCTBA MOKHO HMCIIOJB30BaTh ISl JHOOMPEIEICHUS] HEIOCTAIOIIMX FPAaHUYHBIX 3HAYEHUM
ucKkoMoM (yHKIMM U W e€ KBAaTEPHUOHHOTO TpaJUCHTA Nu*. s mpumepa, B paboTe
HCCIEeN0BAIACh KpaeBasl 3ajada Julsl KBaTEPHUOHHOTO ypaBHeHus Jlamuiaca ¢ 3aJaHHBIM Ha

rpaHuile KBaTepHHOHHBIM TpaamenTom Nu™ = f. B oT0oM cilyyae mepBoe TOKIECTBO
NPUBOJIUT K YCIOBUIO HEMPOTHBOpPEUMBOCTH 3aganus QyHkumu f, Af = f. Ecim 310

YCJIOBHE BBINOJIHEHO, TO BTOPOE TOXKIECTBO SBJSETCS WHTErPajbHbIM YpaBHEHHUEM IS
HaXO0XJECHHUS TPAaHUYHOTO 3HaueHUs (QyHkuuum U. FEro pemeHue oxa3bIBaeTcsi He
enrHCTBeHHbIM. OO1iee pemieHue ypaBHeHMs Jlaruiaca BOCCTaHaBIMBAETCS C TOUHOCTBIO JI0
MIPOM3BOJILHOM KBATEPHUOHHON aHAIIUTUYECKON (DYHKIUH.
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[Ipu BBeaeHwM anreOpbpl THUNEPKOMIUIEKCHBIX YHCET KaK BEKTOPHOTO IPOCTPAHCTBA
{Vn,+, Ft wan nonem CKaJIsIpOB F ., wanenéunoro TUCTPUOYTHUBHO CBSI3AHHOW CO
CJIO’)KEHHEM BEKTOPOB OTIEpaIMel YMHOXKECHHUS, KaK MPAaBUIIO, BBIJACISIETCS OJUH M3 BEKTOPOB
Oasuca tll,t 2,...,t n B KauecTBe eIuHUIBI anreOphl. basuc cranoBmTcs anrebpamvecku

HEOIHOPOTHBIM.

JInst TpynImoBbIX anreOp THUIEPKOMIUICKCHBIX YHCE, HMCHOJb3Ys HICH MPOSKTHBHOM,
apdunHOM W OapuueHTpuueckoit (MEOmyc) reomerpuii [1,2 ], anreOpaudeckyro
HEO/THOPOJTHOCTH 0asuca yaaércsi yCTpaHHTh.

Iycts Temsop | :{tilj(,i, J, k= 0,n tilj(T

F} — TEH30p BAJIEHTHOW CTPYKTYpBI
A S
A i - a t-l-(t K - IIPOU3BEACHUE 0a3UCHBIX BEKTOPOB,

t >{ —tl X 0 j :l,ﬂ, T.C tgj = t:-(o = djk M MHO>XECTBO BEKTOPOB
{t O,tl,t 2,...t } 06pa3yeT TpYIITY Gn +1 TopsaKa N+1 Torma oxassBaercs, uro
1, k
0, k?ti.

n
Anrebpa TUIIEPKOMILUIEKCHBIX qucen {V ,+,>,<Gn +1} c Oazucom

n ‘I
o k —
aty =1
=]

{t 1,t 2,...,t n} Ha3bIBACTCSl OAPUIICHTPUUIECKOM.

Brinykiias 060Ji0ouka rpynmnsl BEKTOPOB Gn +1 ABasercs apdunno npasmiabHeM N+ 1-

apom( N —MepHBIM aHAIOTOM TETpadIpa) ¢ OAPUIICHTPOM B Hayajie KOOPIUHAT.

B pasmepnoctu N = 2 ¢ TOYHOCTBIO JIO nzoMophusmMa HMMEETCsl €IMHCTBEHHas
OapuneHTprUYecKas anredpa, sBISIOMIAsACS [0JIEM, MOJEM SJUIMNTHYECKUX Yncen. MHOXKeCTBO
LEJbIX AJUIMITHYECKUX YHCceT 00pa3yeT reKcaroHaJIbHYI0 PeIIETKY Ha IIOCKOCTH.

Ecnu reTepMHHAHT LEJIOTo 3JUTUITHYECKOro yrcia [3] sSBasSeTcss NpOoCThIM YKHCIOM, TO OH

umeer Bug OK +1 s HEKOTOPOI'O K1 N. Taxoit xe Bux nmeer CTapuIuii U3 OIU3HELOB
p,p+ 2 ( p,p+ 2 — mpocrbie umcma). [105TOMy TPHBICUCHHE LEIBIX SIUIHITHICCKHAX

YrceJl NEPCIEKTUBHO YISl PEIICHUs U3BECTHOM poOeMbl OM3HEIIOB BBUAY SKBUBAJICHTHOCTU
3TOM MPOOIJIEMBI TUIIOTE3E:

H . MuoxecTBo mpocTeIX IHITHICCKIX YHCeN GECKOHEUHO.
B noxmane mnpezncraBiieHbl OapULIEHTpUUYECKHE aireOpbl TUIEPKOMILJIEKCHBIX YHCEI

n —
{V ,+,>,<Gn +1}, B KOTOPBIX Gn +1 — LMKIMYecKas rpynna u , B ciydae = 7, GB -
rpymnna KBaTepHUOHOB.
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IIpuMeHeHre MPOCTPAHCTBEHHBIX MATPUIl K HCCJIEI0BAHUIO
TMNEPKOMILJIEKCHBIX YHCeJ, KOHEYHOMEPHBIX aJIredp u
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B pabore paccmaTpuBaeTcs METOJ ONHMCAaHHs KOHEYHOMEPHBIX anredp M CHUCTEM
THIEPKOMITJICKCHBIX YHCEN C MOMOIIBI0 MPOCTPAHCTBEHHBIX MAaTpHUIl. MHOrOMEpHBIE MATPHIIBI MOTYT
SBIISIThCSL  YHUBEPCAILHBIM MAaTEMaTHYECKHM almaparoM sl HMCCIEAOBAHUS CTPOCHHS H CBOWCTB
KOHEYHOMEPHBIX areop.

Teopuro MHOTOMEpPHBIX MaTpPULl 1 MHOTOMEPHBIX OIPENEIUTENEH MOKHO IPUMEHUTH IS
UCCIIEIOBAaHUSI KOHEUYHOMEPHBIX anredp M CHUCTEM THUIEPKOMIUIEKCHBIX 4YHCETI. ABTOPOM
IIpeIaraeTcsi HOBbIM croco0 3aJaHusl YMHOKEHUSI B KOHEYHOMEPHOH anredpe He ¢ MOMOIIbIO
TaOJIMLbl YMHOXXEHHUS, 4YTO TPUMEHSAETCS JO0 HACTOALIEro BPEMEHHM, a C [OMOILBIO
MHOTOMEpHON Matpuibl. B Oynyiem npeiioKeHHbIH METOJ MOKET CTaTb OCHOBHBIM JUIf
HCCIIEA0BaHUS TUIIEPKOMIUIEKCHBIX YUCEI.

JIBa pa3iMyHBIX HA MEPBBIM B3IUIA] HaNpaBieHUs aireOpbl - MHOTOMEpPHbIE MATPHUIIbl U
TUIIEPKOMIUIEKCHBIE YHCIA - HAa CaMOM JIel€ B3aMMOCBS3aHbl. DWIMHENHOE YMHOYKEHHE
BEKTOPOB N-MEPHOI0 MPOCTPAHCTBA MOXKET OBbITh 33JJaHO C MOMOUIBI0 TPEXMEPHOU MaTpUIIbI
aHAJIOTMYHO TOMY, KaK JIMHEWHbIE ONepaTophl 3a/1al0TCS OOBIYHBIMU JIBYMEPHBIMU MATPHULIAMH.
[Iycts ¢dukcupoBaH 6a3uc MPOCTpaHCTBA €1, ... €. lIpomsBenaeHNE KaXa0il mapbl OA3MCHBIX
BEKTOPOB € € OIPEINECIICHO KaK &jj1€1 +.+ Qijn€y. Torma cymecrByer n* BEKTOPOB H n®
CTPYKTYPHBIX KOHCTaHT, KOTOpbI€ YAOOHO pacmoJIOKUTh B BUIE TPEXMEPHON YHMCIOBOU
MaTpHULIBI.

[TonydaeM BO3MOKHOCTB, HCCIEAYs JIAHHYIO YHCIOBYK) MAaTpUIly, €€ ONPEIEIUTENIH U
ONpENENUTENN €€ IBYMEPHBIX CE€YEHUN W JpyTrHe, acCOLMUPOBAHHBIE C JTOM MaTpULEH
BEJIMYMHBI, M3Yy4YUTh BCe aireOpamvyeckue CBOMCTBA TOW WJIM HHOM  CHCTEMBI
TUIIEPKOMIUIEKCHBIX uncen. Kaxknas yuciioBas CUCTEMA, B YACTHOCTH, KOMIIJIEKCHBIX, JIBOMHBIX
yycesl, a TaKKe KBAaTEpPHUOHOB, OIpEAENSeTCS HEKOTOPbIM OWJIMHEHHBIM OIEPaTOPOM.
BekTtopHOE yMHOKEHHE B TPEXMEPHOM MPOCTPAHCTBE TAKXKE MOXKET ObITh 33JJaHO MaTpHIIEH, a
TOT ()aKkT, 4TO B CUCTEME OTCYTCTBYET E€IMHUYHBINA 3JEMEHT IO YMHOXEHHIO, OTpa)kaercs
onpenenéHHbIM 00pa30M Ha CTPOEHUH 3TOM MaTpuilbl. OTOXKAECTBIISASA ONEPaTOpP C HEKOTOPOH
MaTpHUIIeH, Jjajiee BCe CBOMCTBA CUCTEMbI TMIIEPKOMITJIEKCHBIX YHCE MOTYT ObITh UCCIIEJOBAHbI
C IOMOIIBIO MCCIIEIOBAHUS €€ CTPOCHHMS, IOTOMY YTO OHA OJHO3HAYHO OIPENEIAET CUCTEMY.

Takxke MOXHO paccMaTpHUBaTh HE TOJIbKO OWJIMHEWHbIE, HO U MOJIMJIMHEHHbIE ONEpaltu.
Bcesikuit k-nmuHeHBI onepaTop B N-MEPHOTO MPOCTPAaHCTBA AHAJIOTHYHBIM 00Pa3oM MOXKET
ObITh 3ajaH MaTpuieil pazmepHocTu k+1. Eciu ¢pukcupoBats 0JJMH U3 BEKTOPOB, TO MOJIydaeM
(k-1)-muHeiHBIA OmepaTop, MaTpHila KOTOPOro OyaeT JIMHEHHOW KOMOWHAIIMCH CeYeHUI
MaTpHILbl HICXOJHOTO OIlepaTopa.

W3ydyeHrne TIUNEpKOMILIEKCHBIX YHCIOBBIX CHCTEM, TakuM oO0pa3oM, MOXKET ObITh
IIOJJHOCTBIO CBEICHO K HCCICJOBAHUIO CTPOCHHS HMX IPOCTPAHCTBEHHBIX MATPULl U
onpenenuteneit. [lomydaem yHHBEpCaIbHBIM anreOpandecKuid ammapaTr Jis HCCISIOBaHUSA
TUIIEPKOMIIIIEKCHBIX YHNCIIOBBIX CUCTEM.
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ABTOpPOM OBUIO MPOBEIEHO UCCIECJOBAHUE PA3JIMYHBIX CBOWCTB THIEPKOMILJIEKCHBIX
CHUCTEM, (aCCOIII/IaTI/IBHOCTB, HaJIM4YUEC CAUHUILBI, HAJIN4YUC HGHI/IT@J’I@I\/'I Hy.]'ISI B CHCTEME,
OvHapHas pa3I0XHUMOCTh W JIPYyTHE CBOMCTBA) C IIOMOINBIO OINMUCAHHWS CTPOCHUS M
JETEPMUHAHTOB UX MHOTOMEPHbIX MaTpull. [10apoOHBIi TEKCT nccie10BaHus OMyOJIMKOBaH Ha
caiite http://agl1992.narod.ru .
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Application of spatial matrixesfor studied of
hyper complex number s systems and finite-dimension algebras

M. A. Prihodovsky
Tomskii State University
prihodl@mail.ru

In this work studied method of determination of hypercomplex numbers systems and
finite-dimension algebras with the help of spatial matrixes.

Classical three-dimensional geometric universe provides
tempor ospatially navigable ‘vortex sponge’ wor ld-ether

Erik Trell
Department of Primary Health Care and General Practice,
Faculty of Health Sciences, University of Linkoping,
Se-581 85 Linkoping, Sweden
eritr@ihs.liu.se

It has earlier been shown that instant equivalence class tessellation in Euclidean three-
dimensional space by there naturally parameterized atomic (that is, indivisible) 'cubit’ monads
(that is, units) in serial iteration and constellations of the octagonal fractals they outline, similar
but superior to the geometrical part in recent unified string and loop quantum gravity theories
provide the literal incubator and matrix for reciprocal precipitation and distribution of periodic
spheroidal particular matter, and in addition a prompt solution of Fermat’s Last Theorem and
Beal's Conjecture and other prominent Diophantine equations and problems.

This strikingly parallels modern nanotechnological self-assembling molecules and
compounds as well as cellular lattice robot modules and morphing. An epistemological exposé
further shows that it rests firmly upon ancient Indian and Greek philosophy and related
mathematical and physical principles. These were the fundaments upon which also the
Maxwellians of the Victorian period built when striving to accommodate the new electro-
dynamical discoveries of their era within the classical world-picture. Especially the
geometrized vortex sponge ether model seemed workable but largely due to sheer lack of
information turned out to be unsuccessful and hence after several fruitless years was
abandoned at a pre-productive stage with such discontent that it for decades became virtually
barred for direct reconsideration.

Due to novel data and impulses this moratorium has ended, however, and since the
fifties there is a matter-of-fact “successful ‘re-mechanization’ of the world-view of Physics’
where “the Russian contribution to geometrical interpretation of science is particularly
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noteworthy” (Duffy [2003]) and goes deep towards the roots and procreation of existence and
dynamic process at all. The present observations are here at the concrete output side where the
inner formation in an also relativistically and quantum mechanically reconcilable way tangibly
surfaces by a concrete realization of the Lie algebra SU(3) involutive automorphism product
group SO(3) x O(5), i.e, ordinary particulate matter in equally distributed Cartesian frame
gpace of sufficiently three dimensions in which further degrees of freedom are purely
combinatorial and relational. This applies also to the apparent extension of successive
equivalence class time slices, so that phase-shifting with the effect of paradox-free (but
negentrophic) temporal forking is eventually feasible, for which a patented vehicle prototype is
presented and discussed together with the involved philosophical, mathematical and physical
essentials.

Kaaccnueckast TpexmepHasi BeesieHHast co3aaer ynpasisieMblid
MHPOBOH 3P NPOCTPAHCTBA-BPEMEHH B BH/Ie KBUXPEBOH IyOKH»

Tpeaa 2.

B coBpemMeHHOH KOCMOJIOTHH YTBEPHKIAETCsl, UTO MPOCTPAHCTBO IIOCKOE, OJIHAKO, B CBOEH
NEUCTBUTENBHON TPEXMEPHON MPOTSHKEHHOCTH SBJSIETCS KYOMUYECKUM. DTO MOATBEPIKIAETCs
¢bu10copCKUMHU, YHCIEHHBIMU W TE€OMETPUUYECKHMHU IMPEACTABICHUSAMH C He3anaMsATHBIX
BpEMEH, U MCIOJIb30BAINCH APEBHUMU WHIUNCKUMU U T'PEYECKMMH MAaT€MaTUKaMHU, BKIIIOYas
camoro Jlnodanta, Bmmots 10 Kapnano u ['epma snoxu Peneccanca. O1tu mpeacTaBieHus BCe
ellle COXPaHSIOTCS B HAIIUX BCEOOBEMITIOLIUX €KETHEBHBIX MTPEJICTABICHUIX O MUPE.

To, 4YTO mPOCTPAaHCTBO SBISETCA KYOMYECKUM OTPA)KEHO B IPEJCTABICHUAX O
KapTe3uaHCKOM cucteme KkoopauHar. Ero BoceMukBaapaHTHast ¢GopMa, B YaCTHOCTHU
3aBepUIeHHbIE KyObl, HE 3aBUCUT OT MacluTaba, T.e. MareMaTUyecKue WiIH (PU3NYECKUe
IIEPEMEHHbIE H3MEPAIOTCS CTPYKTYpHBIM MaciutaboM. Jlaxke B camblx ManbIX 001acTax
KapTe3UaHCKOM CHCTEMbl KOOPAMHAT CTPYKTYPHbIE 3JIEMEHTHI IIPOAOJDKAIOTCS TaKUM 00pazoM
yTOOBl I€pelaBaTh TIJI0OAJbHYIO COBMECTUMYIO OpPHUEHTALMI0 JIOKAJIbHBIX COOBITH.
Pa3ymeercs, uTo KapTe3MaHCKas CHCTEMa KOOPJAMHAT SIBJISETCA IMPOJOJDKEHHEM METPUKU
IUIOCKOTO IMPOCTpPAHCTBA U JOJDKHA IMPOCTUPAThCS HAa YPOBHE DSJIEMEHTAPHBIX YaCTHUIL
BKIItOUNTENbHO. Kak Mozens camoro cedst oHa pOpMUpPYET MPONOPIMOHAIBHO YMEHBIICHHbBIE
KyObl Kak MHKPOCKOIHWYECKHE KapTe3WaHCKHUE KBaJpaHThl. B NpPOTUBHOM ciyyae TpyIHO
npecTaBuTh cebe npeoOpasoBanus JIu u reope3nyeckue JTMHUU, KOTOPbIE OTHOCHIJIUCH ObI HE
K OJTHOM UICHTUYHOM CUCTEME KOOPINHAT.

[lo ananorum ¢ «kyOMTamMu» KBaHTOBOI'O KOMIIBIOTEpA aHAJIUTUYECKUE MPUOIMKEHUS U
CKOIUIEHHUS «KYOUKYJI» MOTYT OBbITh CJIIOEHBI B MO3aUKY U «CII0’KEHbI» B OECKOHEUYHO MHOTHE
pa3MepHOCTU B MpeJesiax TPEXMEPHOIo MpoCTpaHCTBa. B KoMOMHATOpHBIX UM (QOpMabHBIX
OTHOIICHUSIX OHHU IOPA3UTENBHO TIOXOKM Ha COBPEMEHHYIO HAHOTEXHOJOTHYECKYIO
caMOCOOpKY M pemieTdarbie poOOTOB, YTO 0OECIEUMBACT MTHOBEHHYIO MapaMeTpU3aIuio
SKBUBAJICHTHBIX KJIACCOB, oOecreunBaeT ypaBHeHnus Jnodanta, nocnenuior Teopemy depma
U T.JI.

Takum o00pa3zom, 3a0bITBIE MUPOBOM 3(Up B BHUAE <«BUXPEBON TI'yOKH» MOXKET OBITh
OOHOBJIEH PESITUBUCTCKUMH IpeJCTaBlIeHUsIMU. bojee Toro, paccMoTpeHHe MpOCTPaHCTBaA C
MOJOOHBIM pa3ieieHUeM Ha KyOMYeCKHE 3JIEMEHThl M KJIaCChl MOXKET JaTh €CTECTBEHHOE
00BsICHEHNE OTHOCUTENILHOCTH BPEMEHH, UTO 00cyxaaercs ¢ puinocodckoi, MaTeMaTHUYeCKON
u puocodckoit CTOPOH.
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Division algebras, gener alized super symmetries
and octonionic M-theory
F. Toppan

Centro Brasileiro de Pesquisas Fisicas, Brazil
toppan@chpf.br

A division-algebra classification of generalized supersymmetries is presented. In particular
the role of the octonions is elucidated. It is shown that the eleven-dimensional M-algebra and
its superconformal extension admits an octonionic variant with surprising new features (like
the equivalence of the M1, M2 sectors with The M5 sector). The M-algebra is the underlying
mathematical structure behind the “M-theory” approach at the unification of interactions. The
maximal division algebra of the octonions can be held as the responsible for the existence of
exceptional mathematical structures like the 5 exceptional Lie algebras. The existence of an
octonionic M-algebra points towards a much speculated unique, exceptional formulation for a
“Theory Of Everything”.

AJIreOpslI € aesieHueM, 00001eHHbIe CyIIepCUMMMETPUH U
OKTOHHOHHAasA M- Teopus

®. Tonnan
Bbpazunbsckuii neHTp npukiiagHo Gpusnku
toppan@chpf.br

B paGote mpencraBinena kimaccudukamus 0OOOIIEHHBIX CYNEPCUMMETPHUI anreOpsl ¢
neneHueM. B yactHocTH 0OBsICHSIETCS pOJIb OKTOHMOHOB. [lokazaHo, 4To oAMHHAAIIATUMEpHAs
M-anrebpa u ee cynepkoHGOPMAIBHOE PACIIUPEHUE MOMYCKAET OKTOHWYECKUU BAapUaHT C
HOBBIMH HEOXXKHJaHHBIMH CBOMCTBaMH (HAmpuMep, SKBUBAJICHTHOCTh CeKTopoB M1, M2 c
cekropoM M5). M-anrebpa sexaiias B OCHOBE MaTeMaTHUYeCKas CTPYKTypa HAXOIUTCS 3a
noaxonoM «M-teopun» Tpu OOBEAMHEHWUH B3aWMOJCHCTBHUIM. MakcuManbHas anredpa
OKTOHMOHOB C JICJIGHUEM MOXET OTBeYaThb 3a CYIIECTBOBAHME HCKJIIOUUTEIbHBIX
MaTeMaTHYECKUX CTPYKTYp NOJ00HO 5 uckimounTenbHbM anredpam Jlu. CymectBoBaHue
OKTOHMOHHBIX ~ M-anrebp  yka3blBa€T Ha OYEHb YHHUKAJIbHYIO, HCKIIOUUTEIbHYIO
bopmynupoBky «Teopun Beero».

O HeKOTOPBIX AUCTPUOYTHBHBIX YHHMBEPCAJIBHBIX ajredpax

JL.T'. CosioBent

PaccmaTpuBaroTcsi MHOKECTBA, B ONPEAEICHHOM CMbICIE OJIM3KUE K KOJIbLAM HJIM TEJaM.
OTU MHOKECTBA COCTOSIT U3 HECKOJbKUX aJJIUTUBHBIX IPYII, MEPECEKAIOIINXCS BO3ZMOXKHO,
TOJBKO B HYJEBBIX TOYKAaX, MU B TO K€ BPEMs SBIAIOIMIMUXCA MYJIbTUIUINKAaTUBHBIMU
rpynnouaamu (WM rpyniaMu, HCKITIoYast 00IIre HYIH I JUTUBHBIX TPYIIII).

[peamnosioraercsi BBINOJHEHHE TUCTPUOYTHBHBIX 3aKOHOB. Kosiblia (M B 4aCTHOCTH Tena U
0JIs1) MPEJCTABJISACT COOOM YacTHBIN Cllydall pacCMaTpUBAaEMbIX MHOXECTB. JTH MHOXECTBA
Ha3BaHbl THIEPTEIaMH, €CIU UX MYJIbTHIUIMKATUBHbBIEC PYMIIOU/IBI, 32 UCKIOYEHUEM OOIIMX
HyJIel aJJUTUBHBIX TPYIII, SBISIOTCS IpyHnaMH, a B o0IIeM ciydae rumnepkoJibuamu. Yucio
aJJINTUBHBIX TPYIIT HA3bIBACTCS MOPSAKOM TMIEPKOJIbIA WU runepresa. KomMyTratuBHbIE 110
YMHO’KEHHUIO THIEepTeNia Ha3BaHbl rumnepnoismu. Jlaercs ompeneneHue (GpakTop-THIepKoIblia
(dbakTop-runeprena, ¢axkrop-runepnosisi). [IpUBOAIATCS MPUMEPHI, CBUIACTEIBCTBYIOLIHE O
pacIpOCTPaHEHHOCTH TMIEPKOJIEL, TUIepTe]l W runepnojied. Bpoaurea mnonsAthe
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HEBBIPOKJICHHBIX ~ THUIIEPKOJICNl.  YCTAaHOBJIEHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY
HEBBIPOXK/JCHHBIMH THUIEPKOJIBIAMA W O0OOLICHHBIMU (B YaCTHOCTH, CTaHIAPTHBIMH)
IrpayMpOBaHHBIMM KOJIBLIAMH. Y CTAHOBJIEHBI HEKOTOPBIE CBOMCTBA TMIIEPKOJIEL, TUIIEPTEN U
rurnepnoiied. B 4ucino paccMOTPEHHBIX NPUMEPOB BXOAAT E€BKIMJIOBBI IPOCTPAHCTBA HAJ
M0JIEM JICHCTBUTENIbHBIX YHCENl COBMECTHO C 3THM IIOJieM, a Takke anreOpbl Haj mojem P
COBMECTHO C O3TUM THojieM. [laHO Take ormpeleneHue rumnepairedp u rumepairedp c
JICIICHUEM.

I'mnepkoMILIeKCHBIE YMCJIA HA IBYMEPHOIi MJI0CKOCTH

B.H. Kosioae:xHoB
BopoHexckas rocyaapcTBEHHAsi TEXHOJIOTUYECKAs aKaJeMUst
394017, Boponex, mip. PeBosrorium, 19
kvn@vgta.vrn.ru

PaccmorpeHa BO3MOXKHOCTB IIOCTPOEHUSI THIIEPKOMIUIEKCHBIX CHCTEM HAa OCHOBE MHOXKECTBA
HEOTPULIATEIbHBIX JECHCTBUTENIBHBIX YHceN. Takoi noaX0o IPEAIIONaraeT pacliipeHue IpencTaBICHUs
O JBYX OCHOBHBIX THIIAX JCHCTBUTENbHBIX uYHcen (MONOKHUTEIbHBIE M OTPHLATENbHBIE) Ha
IIPOU3BOJIBHOE HX Konu4decTBO. IIpemyiokeH npumep CUCTEMBl THIEPKOMIUIEKCHBIX 4YMCENI Ha
JBYMEPHOHM IJIOCKOCTH, OTJIMYHOM OT TPEX OCHOBHBIX BapHAaHTOB YMUCIIOBBIX CUCTEM KOMILIEKCHBIX,
JIBOMHBIX M IyallbHBIX YKCEN, HO 00JaaloNieil BMecTe ¢ TeM BCEMH CBOWCTBAMH KOMIUIEKCHBIX YHCEN
3a UCKJIFOYEHHEM HAJIMYUS YHUBEPCATIBHOIO €AUHUYHOIO JIEMEHTA.

1. Begenne

Pacmmpenne neiCTBUTENBHBIX YUCEN HA JBYMEPHBIM CIIy4aill MPHUBOJWUT K TPEM H3BECTHBIM
CHCTEMaM, COOTBETCTBEHHO, KOMIUICKCHBIX, JBOWHBIX M IyaibHbIX uucen [1]. [Ipu stom
TOJIbKO KOMIUIEKCHbBIE YHCIIa PAKTUYECKH B MOJIHOM Mepe 001a1aloT BceM HabopoM CBOMCTB,
COOTBETCTBYIOILIUX ayiredpe JeHCTBUTENbHBIX uucel. VICKiIoueHHne COCTaBisIeT JIMIIb
HEBO3MOXXHOCTh YCTAaHaBJIMBATh Ul KOMIUIEKCHBIX YMCEJ COOTHOILIEHHWE Tuma “OoJblle -
MeHbLIE" .

2. rl/ll'[epKOMl'[J'leKCHbIe CHCTEMBbI HA MHOKECTBEC HEOTPHUIIATC/IbHBIX

NeHCTBUTEJILHBIX YHCEJI. AHCAMOJIHN

B [2] paccmoTpeH mOAXOq K TOCTPOCHHIO THIIEPKOMIUICKCHBIX CHCTEM Ha OCHOBE
HNCITIOJIb30BAHUA UCKIIFOUYUTCIBHO HGOTpI/IIIaTeJ'IBHI)IX )IGI\/’ICTBI/ITGJ'II)HBIX YHUCCII. TaKI/IC guciaa X
JJIs1 KpaTKOCTI/I TepMI/IHOJ'IOFI/II/I 6YIIGM Ha3bIBAThH chaM6J'I$IMI/I nu HpeHCTaBHXTB X B BUIC

J
]

X=as¥;; x;30;
=

rae J - TOpSAIOK aHcamOns; X; - KOMIIOHEHTHI aHcaMOisi; S; - Oa3uCHBIE €IWHUIIBI,

J J
OTOXKJIECTBJISIEMbIE B HEKOTOPOM CMBICIIE CO 3HAKaMU KOMIIOHEHT. 3/1€Ch MIPEI0IaraeTcsi, 4To
pPaBHOE JIByM KOJMYECTBO “THUIOB" NEUCTBUTEIBHBIX YUCET U COOTBETCTBYIOIIUX UM 3HAKOB
(mosoXKUTENBHBIE ¥ OTPHUIATENILHBIC YMCIIA) MOYKET ObITh PACIIMPEHO HA MPOU3BOJIBHOE LEII0C
3HaueHue J3 2. Hax aHcamOnsiMu TpagULIMOHHBIM 00pa3oM ONIPENENSIOTCS OIepaluu
CIIOKEHMsI, BbIUMTAHUS M yMHOXeHUs. [Ipu 3TOM omepanuss yMHOMEHUS IpEANoiIaraet

MOCTYJIMPOBaHKE TaOIHIIbI (MATPHIBI) YMHOKEHHSI 0A3UCHBIX SIUHUIL (3HAKOB)
S, =fsy|=ls >8] §.i=12...0.
[MpuBoasTCS TpPUMEpHI, KOrJa 4YHCiIa CaMbIX PAa3IMYHBIX H3BECTHBIX THUIIEPKOMIUICKCHBIX
CHCTEM MOT'YT OBITh IIPEACTABIICHBI aHCAMOJIIMU COOTBETCTBYIOLIHMX TTOPSIIKOB.
HeTpyHO TpemokuTh s caydas J=3 BUJI TaOUIbI (MATPHUIB) YMHOKEHHS 3HAKOB S,

JUIs  KOTOpOH aHcaMOIM, MHOMKECTBO KOTOPBIX OyaeM o006o3Hauath €Y, MOryT ObITh
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MHTEPIPETHPOBAHBI KOMILIEKCHBIMU unciamu [2]. Dnementsl X1 € Gynem Ha3biBaTh

aHcaMOJIsIMU TPEThEro NOopsIKa IePBOro poja.

3. AHCcaMO0J11 TpeThero MopsiAKa BTOPOro poaa
HpaKTI/I‘-IeCKI/I BCC HU3BCCTHBLIC T'MIICPKOMINICKCHBIC CHUCTEMBI IMOCTPOCHBI C YUYCTOM TOIO, 4TO
OJHa U3 0a3UCHBIX CANHUIL Sj 00s13aTEILHO urpact poJjib CAMHHUYHOI'O 3JIEMCHTA IJId BCCTO

MHOKecTBa Oa3MCHBIX €IUHHIl. B 3TOM cMmbiciie He Bce Oa3MCHbIE EIMHULBI SBISIOTCS
“paBHOIIPaBHBIMHU" .
C npumeHeHrneM Gopmanuma ancamoOiIen s ciaydas J=3 mpeanokeHa tabnauma (MaTpuia)

YMHOKEHHS 3HAKOB S M MOCTPOEHA YMCIIOBas CHCTEMa, BCe Oa3HCHbIE eMHUIIbI (3HAKH) S

KOTOpO#l SBISAIOTCA B OTMEUYEHHOM CMbIcie ‘paBHompaBHbIMU . Ilpemiaraercs Takue

aHcamMOJM Ha3bpIBaTh aHCAMOJIIMU TPEThEro MOpsiaKa BTOPOro poja. ['eoMeTpuuecku 3THUM
aHcaMOJ1sIM, MHOKECTBO KOTOPHIX Oy1eM 0603Ha4aTh €5, COOTBETCTBYIOT TOUKH JBYMEPHOM

mI0cKOCTH. OTMETHM, YTO Takas YWCIOBash CHCTEMa HE COBMAJAaeT HU C OJHOM M3 Tpex
M3BECTHBIX THIIEPKOMIUIEKCHBIX CHCTeM (KOMIUIEKCHBIC, IBOWHBIC, IyalbHbIC 4YHCIa) Ha
mwiockoctu. BMecre ¢ TeM aHcaMOiid TpeThero mopsjka BTOPOro poja o0yafjaroT BCEMU

CBOMCTBaMM KOMILJIEKCHBIX YHCEN 3a UCKIIOYEHHEM OAHOro. OHM HE UMEIOT YHUBEPCAIBLHOTO
eIMHUYHOTO aHcaMOls JUIA Omepalliy yMHOXeHHs. MHaue roBops, B €2 He CyllecTByeT
€IMHUYHOTO aHcaMOJisg, KOTOPBIA SBJsUICA Obl YHUBEPCAJIbHBIM OJHOBPEMEHHO Ul BCEX
ancam6iieit X1 e, XxoTs s Kax 1010 U3 TakMX aHcamOel B OT/IENbHOCTH CYIIECTBYET CBOM

“MHAMBUIYATbHBIA €IUHUYHBIN aHCAMOJIB.

4. @yakuun aHcamoJei
s ancamOueit u3 muoxkects e¥ u e BBemeHO TOHSATHE ki Y =f(X). IonyueHs
3 3 YH y4

ycnoBus tuna Komu-Pumana ans QyHKIMIT TOCTPOEHHBIX HAa 3TUX MHOXECTBaX aHcaMOJIEH.
Omnpenenenbl 3eMEHTapHble (YHKIMU M Ul HUX HOPUBOJAATCA NPUMEpPHI MPEACTaBICHUS
KOMIIOHEHT pPE3YyJIbTUPYIOIIEro aHcamOias Y B 3aBUCUMOCTH OT KOMIIOHEHT aHcamOns —
aprymenra X.

5. UrepupoBanue pyHKuuii o ancamoJieil TpeTbero nopsiika BTOporo pojaa.
Pe3yabTaThl YHCJIEHHBIX IKCIIEPUMEHTOB

Jlist kBagpaTUyHOW (PYHKIIMHM OT aHCAaMOJIeH TPEThero Mmopsika BTOPOTO PoJia TPATUITMOHHOTO
BUJA

X,m=X2+C; X,,Cle?; n=12..;

Ha OCHOBE YHCIEHHBIX AKCIIEPUMEHTOB PAaCCMOTPEHBbI OCOOCHHOCTU (PAKTAIbHBIX I'DaHMIL
0o0acTH NPUTSHKEHUS K OECKOHEYHOCTH Kak B IUIOCKOCTM aHcamOied X, mpu
(bUKCMPOBAaHHOM 3HadyeHUM napamerpa C, Tak U B INIOCKOCTH napamerpa CJuisd ciaydas, Korjaa
X, paBHseTCS HyJIeBOMY aHcamOmio. 3ameTuM, uTo Juisi  aHcamOneir uz el

WHTEPIPETUPYEMBIX KOMIUICKCHBIMU YHCJIAMH, TaKUE 3aJla4dl MPUBOJAT, COOTBETCTBEHHO, K
MHOxkecTtBaM JKronmua u  MannensOpoTa. IlpoBeneH CpaBHUTENBHBIM aHAIM3 oOOJacTei

IPUTSHKEHUS 151 aHCaMOel U3 MHOKeCTB €5 u el .

6. 3akiIrouenue
[IpencraBieHne rUNepKOMIUIEKCHBIX CUCTEM B paMmkax ¢opMain3Ma aHcamOei, B 4aCTHOCTU

N3 MHOXECTBA eéz), BO3MOKHO, 6y21€T BOCTp66OBaHO B COOTBCTCTBYIOIIUX MOICIAX
€CTCCTBO3HAHMNA.
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Symmetry in the nature, mathematics end experiment

I.A.Vereschagin
Perm’ State Technical Univesity
ivereschagin@bf.pstu.ac.ru

The technique of construction of a mathematical formalism is considered on the basis of
inclusion of properties of investigated object — both kept, and variables at his interaction with
an environment. New effects are found out in adjacent areas of individual theories, and also in
compressed or earlier not taken into account regress of freedom. The way of designing of
algebraic calculation with his coordination in various sections of physics is offered.

CuMMeTpus B IPpUpPoOJe, MATEMATHKE
U JKCIIePUMEHTe

N.A. Bepemarun
IIepMckmil roCcy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
ivereschagin@bf.pstu.ac.ru

PaccMoTpeHBI MeTOA MOCTPOCHUST MaTeMaTH4eckoro (opMann3Ma Ha OCHOBE BKIIIOUEHHS CBOWCTB
U3y4aeMoro OoOBEKTa M KOHCTPYHMPOBAaHHE anreOpandecKoro MCUYHMCICHUS MO €ro COIVIACOBAHMIO B
pa3nu4HbIX pasaenax Gu3uku. D exTsl OOHApYKEHBI B CMEKHBIX 00JIACTAX YaCTHBIX TEOPHH, a TAKXKe
B KOMITaKTU(HUIMPOBAHHBIX MM paHee HE H3BECTHBIX CTEIEHIX CBOOO/IBI.

1. Aureopa okTaB
YucnoBbple CUCTEMbI B MOJIEIMPOBAHUM IPOCTPAHCTBA, BPEMEHU U (PU3NYECKUX IPOIIECCOB
uccienoBaiucek B 60-e rr. XX B. [1]. AnreOpa runepkoOMILICKCHBIX YUCEN HAILIa IPUMEHEHUE
IpU aHau3e CBsI3M ypaBHeHUil Jlnodanta co creneHsMu cBOOOIBI AIEMEHTAPHBIX YacTHIl [2].
Anrebpa okraB O conepxuT OuHapHoymeBy anreopy (A.W. MaiblieB) U CIIy)HT IporpamMmme
spiaHru3anuu Gpu3nKu, onpeaenss ee rpanuipl. [loctyaupoan mopdusm | | O P Es. Han
Tenom O mocTpoeHa modens Gusuxu ®g Ha mBoiicTBeHHOI rHIepchepe U2 = 1, B koTOpoii
YYTEHbl CBOWMCTBAa pEAJLHOrO MNpOCTpaHCTBa 1Mo JjeiictBuio rpymmel O(3) u B
«KAIMOPOBOYHYIO» YaCTh CHCTeMbl ypaBHeHHi Q BBemeHo mpoBpems 7' = T(t, X, H, ps), S= 1
3, tne t — gpemennoli mapamerp, Xs U Ps — 0OOOIICHHBIE KOOPAWHATHI, / — aHaior
raMwiIbTOHHAaHA. DHEPIrus MaTepuH, TEHEPUPYEMON U3 KOMIIAKTU(QUIIMPOBAHHBIX U3MEPEHUH,
B oOmeM ciydae He coxpansercs. [IpoBpems HecuMMeTpudHO (HEOOPAaTUMO) OTHOCHTEIHHO
orpakenust t ® —t. [IpuHINIT HAUMEHBIIETO NEHCTBUS — JIMIIb YACTHBIA CIIydail JyajabHOTO

3aKOHA CyIIECTBOBaHUA ypaBHeHui jBwxkenus u cocrosumii:. UU =0, rne U -
oneparopHsiii TepMm, U — mipeaMeTHBIN TepM nipuBeneHHON anredbpet O U H, H — yucnoBas
cucrema c 3aKOHaMU YMHOXEHUSA 3JIEMEHTOB. NHuTtepBan B Dg:

dsv1- u? :dS(I\/l- u¢®- f¢°-we®, roe U m Ul — OTHOCHTEIBHBIE CKOPOCTH CUCHEM
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usmepenuit Su S(, onpenensemsie B Su S(, f( — cuma B cucreme S(, W( — MOIIIHOCTH B

cucteme S(. Oynkuuu f, W MOryT ompenensiTbcss Kak INIOTHOCTH (KOHCTAHThI Pa3MEPHOCTH
MEHSIIOTCS). YUeT CHIIbI ONpenessieT JUHAMHYSCKHH aCleKT BPEMEHH, YYeT MOIIHOCTH —
TepMoauMHamMuueckuii acrekr. CreoBarenbHO, B (PU3MUECKOM MHUpE KHHEMaThyecKas
OTHOCHUTENIBHOCTh — aOCTpakius. AnreOpa OKTaB BbIpaxkaeT cUMMeTpuio (mpoBpemenu 7,
MPOCTPAHCTBEHHBIX KOOPAUHAT) & (PHEPrHH, UMITYJIbCHBIX KOOPIUHAT). UNCIICHHBIH aHATU3
Q BeisiBHI MHOXKecTBO 3(dekToB [3, 4]. OHu OOHApyXEHbl, B TOM YHCIIC, «HA CTBIKE»
CMEXHbBIX KBATEPHUOHOB, COJIEPKALIUX JIUEBY CTPYKTYPY.

2. Anredpa cuMMeTpHH Ky0a

AHanmu3 opueHTanuii rpaHeid m pedep 3-mepHOoro KyOa B E3 mo3Bomsier BeimenuTh 24 ero
COCTOSIHHSI OTHOCHTEJIbHO HabOmromarens. KyO B IeloM OpPHEHTHPOBAaH B IOTPYKarolee
IPOCTPAHCTBO MIIH BOBHYTPh. Bepmuubl Ky6a opuenTHpoBaHs B ce6s (Monaga m(0) U w-

A, tae W — cummerpust 3dupa U MPOSBICHHON MaTepH, He-MHOXECTBO) Wi BoBHE: ® Es.
OpueHTalMs BEPIIUHBI ACCOIMUPYETCS CO CTEICHSIMHU CBOOOIbI, HAPUMEP TAKUMHU KakK IIBET,
CIIMH, 3apsili KOMIAKTU(GHUIMPOBAHHBIMHU, CKpPBITBIMH, <«OIlyIIaeMbiMu». HakiaapiBaemast
U3BHE aHU3OTPOIHS MCHIET OPHEHTALMU M MEPeXO]bl MEKAY HUMHU. Tabiuia yMHOXKCHHUS
HEKOMMYTAaTHBHOTO M HEAcCOLMATHBHOIO Teina B opueHTanuii Kyda SIBISETCS JIATHHCKUM
kBajgpaToM 24 A 24. O6bekT B MMeeT eIMHUILY U OOpaTHBINA dIeMeHT (ecTh derenue). Yder
OPHEHTALMH B POCTPAHCTBE HAJl MOHOUAOM Qn BO3MOYKEH /sl PABHIIBHBIX [IATOHOBBIX TEJ
U JIPYTUX TUIIOB CAMMETPHUH [IPU €€ U3MECHEHHSX BO BHEIIHUX M BHYTPEHHUX TOJISIX.

3. 'eomeTpuyeckue yncaa

1
®opmysbl, BhIpaXKarolllde MPOCThIE YHCIA p yepe3 oOpaTHble K HUM —, UMEIOT BUI p =
P

oy @ 10 _ oy L0 1
an:og[- —z up=@p- 1)an:0g—; , TAI€ YUCIO — €CTh MOPOKIAOIIAs MIPOCTOE YHCIO P
Pg Pg p
cTpykTypa. IlepemHosxkenrem A mpocteix umcen, o oneparmio P" ® Np, rome Np I N —
TIOJIMHOKECTBO YHCEN ¢ N COMHOMKHTENSAMH, co3maercss Bcé MHOxectBo N. Omeparms A,
BOOOIIIEe TOBOPSI, IPOM3BOJIbHA, @ HE TOJILKO Ta, KOTOpas oTBevyaeT apudmeruke [leano. 3anuch
uhcen B ykasaHHo# (opme u onepamus P" ® Np BHOCAT dIE€MEHTHI CUMMETPHU MEXKIY
LEJIBIMU YUCIIAMHA U PAI[MOHATBHBIMU (IIPOCTHIMU JAPOOSIMHU), a TaKKE MEXKIYy KOHEYHBIM U
OECKOHEUHBIM, MEXK]Ty OIEPAlUsIMH JCTICHUS ¥ YMHOXKCHUS, CIIOKEHUS U YMHOXeHus1. Ecim ¢
MOMOIIIBIO YHUCENl OIUCHIBAIOTCS (U3WYECKHUE SIBICHHSA, TO IpOOM OT TPOCTHIX YHCET B
3HaMeHatene npu moObx K I N B umciurene u apupmerHueckue KOMOMHAUMM Apobeit
COIIOCTABIISIIOTCSI MUKPOMHPY CKPBITHIX U (PEMTOMHPY KOMIAKTH(QHUIIMPOBAHHBIX M3MEPEHHIA.
[IpocTle uncna 1 KOHCTPYKIMU U3 HUX, TAKHE KaK HATYPAIBHBIA psif, N-KU 9ucel U apPUKCHI
C OTHOUICHUSMH MEXIy N-KaMH Wid 0e3 HUX C alpUOpPHBIM BBEACHUEM TUTCIBHOCTH U
MPOTSHDKEHHOCTH HMCTOJB3YIOTCS B TIpollecce MACHTU(DUKAIUN «ONIYIIAEMO» OKpY)Karomen
Cpeabl IpU KOHCTPYUPOBAHUU MOJIEIIEH MMPOCTPAHCTBA U BPEMEHH.

JlBonunas cuctema cumcienus Cp — mpennouyTurenbHa. B mpocTpaHCTBE, B KOTOPOM
CTpOUTCSl M300pakeHHE NEepHuoja, 3a IMOJIOKUTEIbHOE HampasiieHue oOepercst 1 B mepuone
yucna, a O (wm —1) mpuHUMaeTcst 32 MPOTHUBOIOJIOXKHOE HAMPABICHUE WITYTU» JUTHHOH 1.
AJITOPUTM CMEHBI HAIIPaBJICHUH JTOJDKEH ObITh PUKCUPOBaH [5] BBEICHUEM COOTBETCTBYIOLICH

1 k <
¢bynkimu. Tak MOXHO ONpeNeuTh OTOOpaXkeHue nepuoaoB uncen — U —, K1 N, Ha n-
p p

1
MEpHOE €BKJINJI0BO MpocTpaHcTBO Ep. [lockonbKy nmepuoapl uncen Tuma — B pa3BepTKe ApoOu
P

ClIeyl0T OECKOHEYHO, TO B cily4ae (PUKCUPOBAHHOM CHCTEMbl HANPABJICHUNH I€OMETPUUYECKOE
OTOOpak€HUe 4YHClla MPEACTaBIsAeT M3 ce0s IPOCTPAHCTBEHHBIM KIyOOK C OECKOHEYHBIM
YHCJIOM BHUTKOB. XapaKTEpHbIM YHUCJIaM M KOMIUIEKCAM 4YHUCEJl CTaBUTCS B COOTBETCTBUE
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COOCTBEHHBII MOMEHT «uMITyJabca». (CMeHa HalpaBiIeHUH B alrOPUTME IOCTPOEHUS
reomerpudeckoro uucia (GT) MOXKET M3MEHUTBCS IMPH «B3aUMOJCHUCTBHU» JBYX MU Ooliee
reomerpudeckux gncen. [IBmwkenne GT B mpoctpancTBe E, n camoiBikeHne ¢ n3MeHEHHEM
CTPYKTYpBHI, B T. 4. €F0 MOMEHTA, B3aUMOCBSI3aHBI.

[Toctpoennsie B mpoctpanctBax E, xBarepHnoHoB K, oktaB O u B NPOCTPaHCTBE Haj
MoHOMIOM Q, TeoMeTpHYecKHe YMCiIa HE KOMMYTHPYIOT MO CIIOXEHHI0O UM YMHOXXCHHIO:
Mpgkes ko gk kg, Ko gl
PP P2 P2 PPt P2 P2 P
HEacCOLIMAaTUBHBI.

, 1 £ k £ p — 1. Dru onepauuu 0000IICHHO
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Cxansipnble nojunpou3sseaenus. PazpemimmMocTts

C. A. lInmmukun, U.C. HInmkuH

PaccmarpuBaercst ckamsipHas ¢opma sBisitomasicss  GyHkuued N Bekropos. [Ipemmaraercs
WCTIOJIb30BaHME TAKUX (POPM JJISl IIOCTPOCHUS CKAIISIPHBIX MPOU3BeieHu . CTPOUTCS acCOMUPOBAHHBIN
K OOBIYHOMY BEKTOPY OOBEKT CIIOKHOW CTPYKTYpbI. sl accOlMHUpOBaHHBIX OOBEKTOB CTPOUTCS
METPUYECKHUI TEH30p.

1. PaccmotpuM ckansipHyto (GopMmy ONpeleIeHHYI0 KaKk Ha N MHJIEKCUPOBAaHHBIX OOBEKTaX.
Tak, HampuMep, BBEACHO CKAJISIPHOE MOJMIIPOM3BEICHUE HMHICKCHPOBAHHOrO oObekTa [1].
Jpyrumu cioBamMu paccMaTpHUBAETCs CKaJisipHas (popma OT N BEKTOPOB BUA
f(a1, &, as,..., an1, an)=(a1, a, as,..., 81, an) Q)

9TO BBIPAYKEHHUE, 3aAMMCAHHOE C UCIIOJIH30BAHUEM CTPYKTYPHBIX KOHCTAHT (POPMBI f - Citiziz ..
in-1 in MOKET OBITH 3alIUCAHO B BUJIE _ _ _ _ _

f(as, @, @3,..., @n1, 8)=Citi2iz..in-1in*(A1 *82 83 ...»8n1 " @n"). )
CTPYKTypHBIG KOHCTAHThI OOJIKHBI OBITH A0ONPECACIICHbBI HEKOTOPBIMU JOIOJHHUTCIbHBIMUA
YCIIOBUSIMU OBITh MOJKET akCHOMaTHdeckoro Buia. Ecnm nmonoxunts anamoruyno [1] mis Beex
SJIEMEHTOB 3p " _ o

ap"==>a,"-by",

TO IOJy4aeM BBIpa)KEHUE BUA _ _ _ _ _

f(a-b)=Ci1izis...in-1in+((@-b)' ! « (@-b) ' %(a-b)'%...«(a-b) " (a-b)' "). (3)
Hanee nomyyaem

f(a-b)=Citizia. .in-1 (@ @%@ .. .d"ha")+ +Citizia._in-1in+(bb%b"% . sb™ D™ +S(a, b).

(4)
[Monyuyennas B (4) popma S(a, b) moposxaernas Gopmotii f coBepiieHHO aHATOrHYHA OOBIYHBIM
00pa3oM BBEIACHHBIM CKAISPHBIM MIPOU3BEACHUSAM B TCH30PHBIX MPOCTPAHCTBAX A€ KOCHHYC
yriia MeX/1y BEKTOPaMHU OIPEACIIACTCS BRIPAKCHUAMH THIIA

cos(A*B)=[(A,A) + (B,B) - (A —=B)? /2 /( A,A) > (B,B) °*. (5)
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OO0pazyem acCOIMUPOBAHHBIN C b' 00BEKT
b,
b i1y b i2
B! bil*b’iz*bis
(6)

bul*buz* fpint
| e
00o03HauuM ero B ', a Taxke acCOLMMPOBAHHBIN C a' 00beKT
|
a ,
all xgi2
. . . !
AJ all*aIZ*a|3 (7)
é'i'i',;'é'i'é',}””” i
o6o3naunm ero A’. Torma dopma S(a, b) a Moxer GbITh 3amucaHa B BHAC aHATOTHIHOM
0OBIYHOMY CKAISIPHOMY MTPOU3BEICHHIO C PACIIMPEHHON METPUKOH ;. UMeem
- I pJ
S(a, b)=S; A B . 8
[Toctpoennas B (8) marpuiia MOXeT ObITH OOpaleHa UK HCGB)IOO6paIIISHa, pu 3TOM OyJnieT
MMOCTPOCH AaCCOIMUPOBAHHBIM paCIIUPEHHBIA MeTpudeckuii TeH3zop S°. OH MoXeT OBITh
|
WCIO0JIb30BaH Ui MOJHATUS WIM OIyCKaHUS MHJEKCOB acCOILMMPOBAHHBIX 00bEKTOB A', A;
[Ipu HE0O6X0AMMOCTH MOXKET OBITh pa3pelleHa JIMHEeHas cucTeMa
Sy X’=B 9
3 X°=Bi. (9)
Jlnst pemienust ypaBHenuit Tuna (9) MOKHO BOCIOJIB30BAThCsl TEOPHEH PEIICHHS JTIMHEHHBIX
cucteM [2].
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OnTumajbHblIe IT'MIEPKOMILVICKCHBIC YnCJIa B (lm3mce

B.A. ®unvHoB
TBepcKo roCyaapCTBEHHBIN TEXHUYECKUA YHUBEPCUTET

filinov@bk.ru

[IpeanoxkeH MeTOA TMOHMCKA B KOHKPETHBIX pasaenax (U3MKH ONTHUMAIBHOW 10 TMPOCTOTE
BBIYHMCIICHUN TUNEPKOMIUIEKCHOM CHCTEeMBI cuucieHus. [IpuBeneHbl pe3ynbTaThl €ro YCIHEIIHOTO
MPUMEHEHUS B PsiJie pa3/elioB MEXaHHUKH, 3JIEKTPOCHA0KEHHUS M B TEOPHH DJIIEKTPOMATHUTHOTO TIOJIS.

OnmumanvHoti HA30BEM AHATUMUYHYIO CUCMEMY CUUCTEeHUs, HE HN3MEHSIOIYI0 BUJ
MaTeMaTu4ecKoil (GopMyIibl IPU MHOTOMEPHOM pacinupeHuu (MpH mepexojie OT 0JHOMEPHON
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3a7a4d K MHOTOMEPHOMY CJIy4ar0 B BeKTOpHOW Qopme). [lorck OnTHUMalbHON CHUCTEMbI
CUMCJICHUSI B CJOXKHOW MHOTOCBSI3HOW (PU3MYECKON 3a/jade BBIMOJHSIIOT C TOMOIIbIO
CIELMAaJIbHONM METOJOJIOTMM HAyYHOIO ITO3HAHMs, KOTOpas I03BOJIMJIA aBTOPY HAWTH Psj
€CTECTBEHHBIX ONTHMAJbHBIX CHCTEM CUMCIEHHS B pa3HbIX o0nactax (uU3uMku u
MUHHMHU3UPOBATh (pU3MYeCKUe ypaBHEHUs U MeTobl pacyera [1, 2]. [lepeuncium kpaTtko ux
0a3uChl U OCHOBHBIE (DOPMBI.

1. Pacyer HeCUMMETPHYHBIX PEKUMOB B TpeX(pa3HbIX CHCTEMAaX

3JIEKTPOCHAOKeHU S
3nech HaWIEHBl aHanumuyHvle TEH30Pbl BTOPOrO paHra, Mo MpoCTOTe OOpalleHHUs C HUMU
MOoJ00HbIE KOMILJIEKCHBIM 4YHCIaM, T.€. 3TH TEH30pbl MOXHO I€PEMHOXaTh, JIEJIUTH,
Jorapu(MupoBaTh, U3BJIEKATh U3 HUX KOpPHH, AUdQepeHuupoBaTb, UHTErPUPOBaTh U T.1. O
[IpaBWJIaM J€MCTBUTEIBHBIX YHCEN, HO B BEKTOpHOU OykBeHHOM (opme. To jxe OTHOCUTCS KO
BCEM HOBBIM YHCJIaM, IIPUBEICHHBIM B pa0doTax [1-2] U Ha3BaHBIM MMOJMHAPHBIMHU IS OTIIMYHUS
9TUX AHAJIUTHUYHBIX 4YHUCEI OT JPYruX THIEPKOMIUIEKCHBIX YHCEN, H3y4aeMbIX B
aKCHOMAaTH4YeCKOW MartemaTuke. Hampumep, coBpeMeHHas Teopus 3JI€KTPOMArHUTHOIO I1OJIS
OCHOBaHa Ha ypaBHEHMSIX Makcseia, Iie IPUMEHEHbl HEAHAIMTUYHBIE THIIEPKOMIUIEKCHBIE
yucina — KBaTepHUOHbl. Ha KBaTEepHMOHAX OCHOBaH TAaKXe IIPAKTHYECKH BECh KypC
COBPEMEHHOM TEOPETUUYECKON MEXaHUKH. B yKka3aHHBIX pa3zenax HeaHAIMTUYHAsI MaTeMaTHKa
KBaTEpHUOHOB MOXET ObITh 3aMEHEHa ONTUMaJbHBIMU M AQHAJIUTUYHBIMU CHCTEMaMU
CUHCJICHMS, TOJOOHBIMU KOMIUIEKCHBIM YHCJIaM B LIETISIX TIEPEMEHHOTO TOKA.

[IpuMeHeHHEe aBTOPOM TaKOW METOJOJIOTMH TO3BOJIWJIO HAWTH ONTUMAJIBHYIO CHUCTEMY
CUHCJICHMSI, 3HAUNUTEIbHO YIIPOCTUBIIYIO PACUEThI CIOKHBIX CUCTEM JIEKTPOCHAOKEHUS.

Jliia Tpexda3HbIX Leneil aBTOpoM HalJIeHbI 1Ba TEH30PHBIX YPAaBHEHHUSI:
a) B KOOP/IMHATAX CHMMETPHYHBIX COCTABIIAIOUX

—I(ZH +ZH)+U +UN , TIIe E Eo+]E;+KE,, I—I0+jI1+kI2, D

0) B (a3oBbIX KOOpAHHATAX
E—I(Zr+ZN)+UH+UH , TIIe E E +ij+kEC, =l +jlpHKlg, ... 2
3necy E, |, U, Z — mectumepnsie aHanmutuuHbie TeH30pbl DJIC, TOKa, HanmpsDKeHUS WU

conportusienus. Muaekcel JI, H, I', N — nunus, Harpyska, reaepaTtop, HeiTpais,; a, b, ¢, 0, 1, 2
— oOwenpuHsTele o0o3HaueHuss (a3, a TakkKe HYJIEeBOH, mpsAMoll U oOpaTHOU
IMOCJICIOBATCILHOCTEH.

2. AHAJINTHYECKAs TeOPUs JIeKTPOMATHUTHOIO TOJIS.

B3amen cucrembl u3 4-Xx KBAaTePHUOHHBIX YpaBHEHMH MakcBemia Ui ONUCAHUS

AJIEKTPOMAarHUTHOTO TIOJIsi HaljaeHa Oojee MpocTass M aHAIMTUYHAs CHUCTEMa M3 JBYX
1

ypaBHEHHI, B KOTOPBIX t — BpeMs; §, €,,1 ,, M, - mapamMeTpsl cpensl U cBszeid; R=X+]Y+kZ —

1 1 1 1
BEKTOp paccTosinud; Jo,Uqy — mcroynukm sHepruu; E,H — anepKOMrmeKCHHe BEKTOPBI

HaIpsKEHHOCTEN BJIGKTpI/IT-IGCKOFO Y MarHUTHOTO TIOJIEW B 6a3Hce J —1 k—j

JO—QE‘*‘HH ‘ﬂeE’ LrJo—roH‘*‘”E ﬂm‘H ©)
R Tt MR 1t
[To cxeme 3amenIeHHs 3T YpaBHEHHS OTPaKAIOT MEPBBIA U BTOPOM 3akoHbI Kupxroda, HO
M0 (U3NIECKOMY CMBICITY B TEOPHH ITOJISI OHH OIHCHIBAIOT, COOTBETCTBEHHO, MAarHUTHBIA U
AIEKTPUICCKUI WHBAPUAHTHI 3JICKTPOMATHUTHOTO TIOJIsA. YpaBHEHUs MakcBella UMEIOT PsiT
MPUHIMITHATBHBIX HEIOCTaTKOB. HOBBIE ypaBHEHHS JUIICHBI BCEX MX HEJIOCTATKOB M JIETKO
pa3pernMel.
st Oanvretiuezo 0606ueHUs INEKMPOMASHUMHBIX SAGLEHUL He0DXO00UMO 00bEOUHUMDb UX C
MEXAHUKOU W CAaMOW aKTyaJIbHOW B (DU3HMKE CTAHOBUTCS NpoOiiema Onucanus meopemuyecKkol
MEXAHUKU 6 aHAIUMu4eckou Gopme 0e3 KeamepHuonosé u mampuy. ABTOPOM HaHICHBI
ONITHUMAJIbHBIC AHATUTUIHBIC YHCIIa BO BCEX pa3/ellax MEXaHUKH.
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3. IBukeHHE TOYKHU B IJIOCKOCTH

KoMmiutekcHoe ucio R=X+Y :Reib, i2=-1. [103B0JISIET MUHUMAIBHO MPOCTO U MPABUIIBHO
omnucaTh BCE 3aKOHbl MEXaHUKHU TOYKU, 0ObEOUHUMb NPOOOIbHYIO U NONEPEeuHYI0 Uacmu
cucmemvl  8eKMOpPO8 KAK OeUCMBUMENbHYI0 U MHUMYIO  YACMU  KOMWIEeKCd, YHUCTO
AHAJIMTUYECKUMHU METOJIaMU HAWTU OJHOBPEMEHHO U MOOY/1U BEKTOPOB U UX Hanpasuaoujue
6€Kmopwl, YTO TIO3BOJIAET HEMOCPEJICTBEHHO IO pe3ysibTaTaM pacdera CTPOUTh HarjsiHble
BEKTOPHBIE MAarpaMMbl WJIM MO BEKTOPHBIM JUarpaMMaM Cpa3y MUCaTh TOTOBBIE PacUeTHHIC
dbopmynel. OOa mpeuMyIiecTBa C HArJISJHOM TEOMETpPUEH COXPaHSIOTCA Uil BCEX
ONTUMAIBHBIX THIEPKOMIUICKCHBIX YUCEN MOJIMHAPHOTO THUIIA.

4. JIBU:KeHUE TOYKHU B MPOCTPAHCTBE

AHATHTHYIHOE TPEXMEPHOE THIICPKOMILICKCHOE YHCIIO-BEKTOp B Gasuce =1, k:j2 B pa3HBIX
CHCTeMax KOOPJIUHAT:
1

R=X+jY +kz=J+Kp+lg=rr el =Ro €' (4)

rie X, Y,Z,r,pq,r,],y -pasusie koopauHatel;l, |, K, |,J, K - HanpaBisitorine BEKTOPHI.
5. Ilosopom mena 6 niockocmu Ha yeon | . KOMIUIEKCHOE YHCIIO R=R keij : i2=-1.
6. Ce0b00HOe dsudicenue mena 6 niockocmu. TeH30p ¢ TpeMs creneHsaMu cBooosl | , Xq, Y
u B Gasuce i2=j°=-1: R=R, +R, € =X+jYo+R,€" , rne Ry =X +iY, =Const.
7. Ceobo0onoe Osudicenue meepoozo mena 6 npocmparncmeae. TeH3op B 06azuce j3=1, i2=-1:

II?:IIQO +Il?ke”] =Xo+]Yot+kZo+(X +]Y  +KZ)) gl@+ibrkg) e _ HOMEp TOYKH Ha TeJIe.
8. Inockas 3adava B MEXaHUKe CIUIOMIHON cpesl. Ynco Buma S=S,+is ,=Ir+Kr=rr € rie
i2=1.
9. To arce ¢ nosopomom koopournam. TeHzop §:§1+i§2:(s xHU)+Hi(Sy-it), rue i 24, i%=-1.
10. Illpocmpancmeennas 3aoaua 6 2naéHbIX  KOOpOunamax. BexkTop HampspkeHUi
§281+js ,+ks3 B Gasuce j°=1. Ero mHBapuaHThl S,=S;+S,+Sj3, S :Sp+isq:Sieiy , TIe
i2=-1.
11. Ilpocmpancmeennasn 3a0aua 8 npouszoabhblix Koopounamax. Ten3op B 6azuce j3=1, i%=-1:

£-Lel =(s,+js ks ) €@K

re $=s 1+iS ,+kS 3, | =a+jb+KQ- BeKTOPHI FITABHBIX HAIIPSIKCHHIA U YTIOB IIOBOPOTA.
12. Pensmueucmckas mexanuka. B omHoMepHOM ciiydae B Oasuce i2=1 MPOCTPAHCTBO U BPEMS

OOBEMHSIOTCS B OJHO OWHapHOe 4Ymcio S=X+ Vi, rme s2=x%-V2t?. B o6wewm cirydae
OWHApHOE YHUCIIO MOJTyYaeT eIlle TpeXMEpHOe paciupenne. BekTop nmpeBpariaercs B 6-MepHBIN

TEH30p B Oa3uce i2=1, j3:1. B Bakyyme V=V =V,=V=C — ckopocrs cBera. TeH3op repser

JIBE CTENEHH CBOOOIBI M CTAHOBUTCS 4-MepHBIM: S=X+]Y +KZ+3Jict ¢ AByMs ABYXMEPHBIMH
WHBapHAHTAMHU:

A) KOMIUIEKCHOE YKCIIO — BEKTOp I =p+iq=r el s KOTOPBIN HE BXOJUT BpEM,
B) 6unapHoe uncino S=X+Y+Z+3ict=s2" , rue s =(X +Y+Z)2- 9c%t?.

OOmmii ”HBapUAHTHBIN HHTEPBAI UMEET BUJI: s? :(rg +2r 2)/ 3=X2+Y%+72%-3c%t2.
C npuMEHEHHEM OINTHMAJBHBIX CHUCTEM CUHUCICHHUS CIIOXKHEUIINE MPOOJIEMbl M 3aJa4yu

(1)I/I3I/IKI/I MOTYT OBITh M3JI0KEHBI MUHHUMAJILHO IMPOCTBIM W JIAKOHWYHBIM MAaTCMAaTHUYCCKUM
SI3BIKOM.



Cwm. Ha caiite hypercomplex.ru: ®ununos B.A. [1] EcTecTBeHHBIC THIIEPKOMIUICKCHBIC YHCIIA-
BEKTOPBI-TEH30PbI, KX TIOUCK B IpUpo e U npumeHenue. [2] [lonmHapHoe nCUUCICHNE.

Black hole physics beyond the black hole spacetimes

M ainuddin Ahmed
Department of Mathematics, Rajshahi University, Bangladesh
amainuddin@yahoo.com

The physical laws such as super-radiance phenomenon, Hawking radiation, normal modes
and many other results obtained in the context of black holes can also be obtained in the
general spacetimes of general relativity which includes all the black hole spacetimes as well as
the spacetimes which are not known as black holes. Even these results can be obtained in the
gpacetimes endowed with NUT parameter, which have not any direct physical interpretation.
Even further these results can be obtained in the NUT space-time which is considered as
unphysical.

Furthermore our study of Hawking radiation in the Kasner type space-time led to a result
of particle creation in the contraction phase of the spacetime. This result goes beyond the idea
that in the contraction phase it is necessary that particles should disappear. This result sheds
doubts in the validity of Hawking radiation. However we have tried to save the idea of
celebrated Hawking radiation by putting forward an idea that particles do not disappear in the
process of contraction but become immaterial. More interestingly we may say that immaterial
souls of particles are creating during contraction. In the case of an oscillating universe, one
may expect that particles will be created from these immaterial souls.

OO0Opa3oBaHue YacTUIl B MCKPUBJICHHOM NPOCTPAHCTBE- BPEMEHH
OO01eld TeOPUH OTHOCUTEIbHOCTH

M. Axmen

Department of Mathematics, Rajshahi University, Bangladesh
amainuddin@yahoo.com

Takue ¢usznueckue 3aKOHbI KakK SBJICHUE CBEPXU3IYUYCHHs, H3JIyueHHE XOKHUHTa,
HOpPMaJIbHbIE MOJIbI U MHOTHUE JPYrHe Pe3yJbTaThl, IOJYYEHHbIE B CBSI3U C YEPHBIMH JIbIPaMU
MOXKHO TaKXe IMOJY4YUTh B OOILEM MPOCTPAaHCTBE-BpEMEHH OOIIEeH TEOPUHU OTHOCUTEIBHOCTH,
KOTOpasi BKJIIOYAET IMPOCTPAHCTBO-BPEMSI YEPHBIX JAbIP, a TaKKe MHPOCTPAHCTBO-BpEMs, HE
CBSI3aHHOE C YEPHBIMU JbIpaMH. AHAJIOTMYHbIE PE3yJIbTaThl MOKHO HOJYYUTh B IPOCTPAHCTBE-
BpemenH, HajesneHHoM NUT mapameTpom, KOTOpBI HE HMEET HETOCPEICTBEHHON (pu3nuecKoi
uHTepnperanuu. JlanpHeimue pe3ynbratel MOKHO noiayuuTh B NUT mpocTpaHcTBe-BpeMeHH,
KOTOPO€ pacCMaTPHUBAETCS KaK HepU3nUecKoe.

Jlanee Halle uccieoBaHue U3JIydeHHs: XOKUHIa B IpocTpaHcTBe Tuna KacHepa npuseno k
CO3/IaHUIO YaCTHIIBI B CkaToi (asze mpocrpancTBa. M3 naHHOrO pesynbraTa HE CIEIyeT, 4To
YyacTUlla JIOJDKHA HMCUE3HYTh B (ha3e COKpalleHus. DTO BHOCHUT COMHEHHS B 3aKOHHOCTH
n3nydeHus: XokuHra. OJHAKO Mbl MOIBITAIUCh COXPAHUTh HJCH0 HM3BECTHOIO W3IYUYCHHS
XOKHMHra, BBIIBUHYB HJICI0 HE HCUE3HOBEHHUS YaCTHIIbI B IIPOLIECCE CKATHSI, a IPEBPAIlCHUs ee
B HemarepuaibHylo. Hanbosiee MHTEpEeCHO TO, YTO HEMAaTepUaIbHOE BOILUIOIIEHUE YaCTHUIL
co3aeTcs MpH CKaTuu. B ciydae ocumyuiMpyroniei BCeIeHHOM MOKHO 0KHMJIaTh, YTO YaCTHIIbI
OyAyT CO37aHbl U3 TAKUX HEMATEPUATIbHBIX BOIIOIIEHUH.
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Membranes and mirrorsof General Relativity

L.B. Borissova
heya@aha.ru

The purpose of this report is the construction of the generalized space, the partial case of
which is the space-time of General Relativity (GR). This construction is a consequence of a
mathematical interpretation of results of N.A. Kozyrev's astronomical observations. He
discovered nonelectromagnetic signals emitted by distant cosmic sources (stars, clusters, other
galaxy). Signals spread both momentary (far-action) and with the light velocity (short-action)
and form nonelectromagnetic images of cosmic objects. Every signal is triple one: central
signal, which spreads momentary, and two lightsimilar ones, which are situated symmetrically
with respect to central one along the direction of the motion by the sky. Kozyrev interpreted
obtained images as the «past», the «present» and the «future» of cosmic objects. Thusthereisa
problem of constructing the cosmological model of the Universe, allowing coexistence of afar-
action and a short-action.

The method of the construction is: 1) the interpretation of those Kozyrev's results which
keep within the frame of GR, that is a four-dimensional pseudoriemannian manifold with the
signature (+ ——-); 2) the extension of the base of GR that to explain those results, which don’t
keep within GR. The analysis of Kozyrev experimental results showed: 1) possibility of the
registration of the «past» image corresponds completely to the concept of GR, allowing a
spread of a light-similar radiation of an arbitrary character aong traectories, a four-
dimensional length of which is equal null (isotropic lines); 2) possibility of the registration of
the «future» image corresponds to a concept of the mirror Universe, the existence of which is
assumed both in the macrocosmos (Terlezky Ja.P.) and in the microcosmos (Holdom B.,
Glashow S.L., Linde A.); 3) possibility of the registration of the «present» (true) image may be
realized on the condition the base of GR is added: it is constructed the associated space, in
which a signal spreads momentary along trajectories, a three-dimensional observed length of
which is equal null. The associated space, or null-space, is constructed formally on the
condition that the strong signature condition for the metric of the space-time (g < 0) is
disturbed and has the form g = 0 (g is a determinant of the fundamental metric tensor g.p). The
extension of the GR-base denotes, that the condition for the metric has the form: g £ 0. The
obtained space allows a coexistence of a short-action (g < 0) and afar-action (g = 0).

A generalised space is constructed with a help A.L. Zelmanov’ s theory of physical observed
values, or chronometrical invariants. The essence of this theory consists of the splitting of the
four-dimensional space-time to the observed time and the observed three-dimensional space.
The splitting of four-dimensional values is a projection of four-dimensional values to the time
and the space, respectively. In the curved space-time there is a problem: what kind of tensor
indexes are physically observed, that is don't depend from set of clocks of used system of
reference (are invariant to transformations of the time coordinate — chronometrically
invariant)? A.L. Zelmanov had decided this problem.

This theory was applied to a problem of an observed far-action. As aresult was obtained the
null-space, which is formally a degenerated hypersurface. It allows an existence of null-
particles with a null relativistic mass. They spread momentary with a point of view of real
observer along trajectories of null observed length, forming a hologram of standing waves
(«stopped», or «thinx» light). With a point of view interior, or ideal observer null-particles move
in an interior (nonriemannian) space with a velocity, depending from a value of a gravitational
potential and a velocity of rotation of a three-dimensional observable space. If this space don’t
rotate, it collapses and particles stop and in an interior space.

The generalised space was applied to an explication of anomalous annihilation of an
orthopositronium, discovered experimentally. This anomaly consists of an acceleration of a
velocity of an annihilation. Some scientists explain this effect as an «annihilation to nothing»,
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other ones as a leaving to the mirror Universe. It is shown mathematically, that an
orthopositronium, possessing of an additional spin-energy, is able to penetrate both to the
mirror Universe and to the space of taxions. A parapositronium, summary spin of which is
equal zero, annihilates to our Universe only.

MemOpanbl u 3epkasa Oomen Teopuun OTHOCUTEIBHOCTH

JL.b. bopucosa
heya@aha.ru

Lenap pokaaga — NOCTPOECHHE MPOCTPAHCTBA, O0O0OOIIAOLIET0 MPOCTPAHCTBO-BpEMS
Oormieit Teopun OtHocutenbrocTH (OTO). Heo0X01MMOCTH TAKOTO MOCTPOSHUS 00YCIIOBICHA
CTpEMJICHHEM J1aTh MAaTEeMaTH4YeCKyl0 HWHTEPIPETAMI0 pEe3YAbTaTOB aCTPOHOMHUYECKHX
nabmonennit  H.A. KosblpeBa, B  KOTOpbIX ObUIM  3aperuCTPUPOBAHBl  CHUTHAJbI
HEDJICKTPOMArHUTHOTO TPOUCXOKACHHUS, HCITYCKAeMOTO Pa3HOYNAIEHHBIMA KOCMHUYECKUMU
oObekTamu (3BE3/1aMH, TATAKTHYSCKMMHU CKOTUICHUSIMH 3BE31, IPYroil rajakTukoit). CUrHabl
pacnpoCTPaHSIOTCS Kak MIHOBCHHO (OaibHoOelicmeue), TaK W CO CKOPOCTBIO CBeETa
(bnuskooeiicmeue), GopMupys NpH 3TOM HEIIEKTPOMArHUTHBIE O0Opa3bl KOCMHYECKHX
00bekTOB. [lpM HSTOM KaXkAbl CUTHAT HOCUT MPOUCMBEHHbIN XapaKTep. COCTOUT U3
HeHTpabHOrO  (MEpedaroIierocss MIHOBEHHO) U JIBYX CBETONOJOOHBIX  CHUTHAJIOB,
PAcIIOIOKEHHBIX CHMMETPHYHO 10 OOKaM OT IEHTPAIBHOTO BJOJb TPACKTOPUH BIKECHUS
o0bekTa. [Tomydennsie 06pa3sr Ko3bpeB HHTEPIPETHPOBA KaK «IIPOLLIOE», «HACTOSIIEE» U
«Oymymee»  KOCMHYECKMX  0O0BekToB. [losToMy  BO3HMKaeT 3ajavya  MMOCTPOCHUS
KOCMOJIOTUYECKON MoJenu BceeleHHoi, JomycKaromel CoOCylecTBOBaHUS TallbHOJICUCTBUS, a
TaKXKe KIPSIMOTO» M «OTPAKEHHOTO0» OJIM3KOACHCTBHS.

Meton mocrpoenusi: 1) wuHTepnpeTanus pe3ylnbTaToOB  HAONIOACHUA B  paMKax
NMPOCTPAHCTBA-BPeMEHH — YETHIPEXMEPHOTO TICEBIOPUMAHOBA MTPOCTPAHCTBA C CUTHATYPOU
(+ ——-), B Tex mpeaenax, Moka 3T0 BO3MOXHO; 2) pacuiupeHne mareMatrueckoi 6a3er OTO
s OOBSICHEHWs] pe3ylbTaroB, He ykiaabBaoomuxcds B pamku OTO. Ananus
IKCIIEPUMEHTAIBLHBIX PE3YJIbTATOB MOKa3al, 4T0: 1) BO3MOKHOCTh PETHCTPAIMU <IIPOILIOTO>»
oOpa3a mnojHOCThIO cooTBeTcTBYeT KoHuenuuu OTO, pomyckaromei pacrnpocTpaHeHHE
CBETOIMOJIOOHOTO HW3Iy4eHHUs JI00H TPUPOIBI, PaCHpOCTPAHSIOMIErOCs BIOJb TPACKTOPHI
HYJICBOH YeTHIPEXMEPHOU UIMHBI (U30mMponHebiX JHAHWUKA); 2) BO3MOXXHOCTH pPETHCTpAIMU
«Oynyiero» obpa3a COOTBETCTBYET KOHIIETLHMU 3epKaibHoll BceneHHOH, cylecTBOBaHUE
KOTOpPO# JIOIyCcKaeTcsl Kak chenuanucTaMu B obOmactu makpomupa (Teprenkwuii), Tak u
mukpomupa (Xommom, Imdmoy, Jlunzae); 3) BO3MOXKHOCTh PETHUCTPALUHM  «<HACTOSIIETO
(uctuHHOTO) 00pa3a BO3MOXHA MpPH YCIOBUH mpucoeanHeHus K 0aze OTO mpocrpancTBa
0co00ro THMa, B KOTOPOM CHTHAJ pPAacIpOCTPAHIETCS MTHOBEHHO BIOJb TPACKTOPHIA,
oOnanaroux HyJeBod HaOmMogaeMol TpéxMepHon anuHou. [IprcoeauHéHHOE POCTPAHCTBO,
HA3BaHHOE H)Ib-NPOCMPAHCMEOM, (GOPMaJIbHO CTPOUTCS MPHU YCIOBUHU BO3MOXHOCTHU
HapyIIEHWs] CHJIBHOTO CHUTHATYpPHOTO YCIIOBHS, HAKJIaIbIBAEMOTO Ha IIPOCTPAHCTBO-BPEMS
OTO, coriiacHO KOTOPOMY JIE€TePMUHAHT (PyHIAMEHTAIBHOTO MeTpuyeckoro Tenzopa g < 0 (g
1 0 ecTb HEOOXOIMMOE YCIOBHE JJIsl TOTO, YTOObI METpUKa ObLIa pUMAHOBO¥). Paciimpenue
6a3p1 OTO cocrout B mpusstuu ycioBus Ha metpuky g £ 0. IlomyueHHOe pacmupeHHOe
MPOCTPAHCTBO JIOIyCcKaeT cocyiiectBoBanue omuskoaericTeus (g < 0) u nanpHOAeWCTBUsA (J =
0).

Jnst moctpoeHUs O00O0OIIEHHOTO MPOCTPAHCTBA HCIOIB3YETCS TEOpHS (PHU3HUECKUX
Habmromaembix A.JI. 3empMaHOBa, CyTh KOTOPOH COCTOMT B PACHICIUICHUH UYETHIPEXMEPHOTO
MPOCTPAaHCTBAa-BPEMEHH Ha HaOII0JaeMoe BpeMsi U HalIltoJaeMoe TPEXMEPHOE TPOCTPAHCTBO.
Pacmeruienne o0meKOBapHaHTHBIX TEH30POB €CTh MPOEIIMPOBAHNE YETHIPEXMEPHBIX BETUINH
Ha BpeMs W MPOCTPAHCTBO, COOTBETCTBEHHO. C MaTeMaTH4eCKON TOYKM 3PEHUs Takas
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onepanus ooycnosieHa teM, uto B OTO, B oTnuune ot ramuieeBoit cucreMsl otcuéra CTO, B
oOuieM ciaydae CYUIECTBYIOT pa3JIMyMsl MEXIY BpPEMEHHBIMH, IPOCTPAHCTBEHHBIMU U
CMCHIAHHBIMHX KOMITIOHCHTAaMHU TCH30POB. B cBsA3M ¢ 2TUM BO3HUKAET BOIIpOC O TOM, KaKHC
KOMIIOHCHTBI TCH30POB ABJIAKOTCA (1)I/I3I/I‘-IGCKI/I Ha6J'IIOI[a€MI)IMI/I, T.C. HE 3aBHUCAT OT Ha60pa
4yacoB (MHBapHAHTHBI OTHOCUTEIHHO BBHIOOPA BPEMEHHOW KOOPIMHATBI — XPOHOMEMPUYECKU
UHBAPUAHMHBL, COKPAIIEHHO Xx.u.). IlocTpoeHHOE B pe3yiabTaTe HYJIb-IIPOCTPAHCTRBO,
(hopMaNbHO SIBJISIFOIIEECS BBIPOKJACHHONW THIEPIIOBEPXHOCTHIO, JOMYCKAET CYIIECTBOBAHUE
HYIb-uacmuy, 00JaTAOIINX HYJEeBOH PEIITUBUCTCKON Maccoi. C TOYKH 3pEeHHS peabHOTO
HaOMoaTeNss OHU PACIPOCTPAHSIOTCS MIHOBEHHO BJOJb TPAEGKTOPUN HYJIEBOM JJIMHBI,
00pasysi roJIorpaMMy U3 CTOSTYMX BOJIH («OCTAaHOBJICHHBIN», WM «TOHKHI» cBeT). C TOYKH
3p€HHA BHYTPCHHCTO HYJ'IB-Ha6J'IIOI[aT€JI$I HYJIb-4aCTHLObBI ABMXKYTCAd BO BHYTPCHHEM
TPEXMEPHOM TMPOCTPAHCTBE CO CKOPOCTHIO, 3aBHUCSIICH OT BEIMYHHBI T'PABUTAIIMOHHOTO
noteHuuana W: B OTCYTCTBUM TI'paBUTALlMM OHU JIBUJKYTCS CO CKOPOCTBIO CBETa C, IMpHU
HaJIMYHUKU TpaBUTAUHU HUX CKOPOCTH TEM MCHBIIC, 4YEM OoJIbIIIe W, IIpu MAaKCHMaJIbHOM
spaueHnn W = ¢ (xoJuTarC) TOHKHIA CBET OCTAHABIMBACTCS U BO BHYTPEHHEM IPOCTPAHCTBE,
KOTOPOC IIpU 3TOM C)KUMACTCA B TOUKY.

| nevitability of Antiscalar Gravity

E.G. Mychelkin
V.G.Fesenkov Astrophysical Institute
Almaty 480020 Kazakhstan.
mych@hotmail.kz

Non-Riemannian geometries (Weyl, Cartan, Finsler, etc.), super-symmetries,
complexifications and outer dimensions (compactified or not) are always associated with new
dynamical degrees of freedom, fields or particles the introduction of which should sooner or
later be carefully justified from points of view of physical reality. Of course, Finsler-type
symmetries (such as dependence of metric from velocities of objects or observers) are of
special interest. But for today we prefer more traditional approach. We believe that in modern
situation a deep comprehension of true nature of gravitation is impossible without taking into
account of adequate scalar field background. To this end, going from generalized Killing-type
symmetries to special master-equation we develop the general universal method of antiscalar
gravitation (this means the similar to anti-de Sitter, with a sign of unremovable scalar field
energy-momentum tensor being always opposite that of usual matter) which is different from
so-called k-essence or phantom approaches and leads to the following new ideology for
cosmology (to be restricted by electro-weak limit) and gravitation (closely related to scalar
field):

1. The cyclic-type scenario for 'eternal’ living of our Universe is to be the best;

2. The triple electro-weak (ew) bounce (instead of a single planckian big bang) is manifested,
thus only three oscillations or cycles (three Pervushin's W,Z-factories [1]) within the same ew-
threshold historically have had place at the beginning of that evolution erg;

3. Just three generations of leptons and constituents of baryons, together with three distinct
energy levels of the background scalar condensate, have been produced during this triple
bounce. A density of the lowest energetic level of the last cycle dominates up to now;

4. In general, both ‘laminar’ and ‘vortex’ (pseudo-scalar) components should be present in
various states of scalar background;

5. The highly prevailing laminar component of scalar background, as follows from dynamical
and congtraints equations, can naturally be explained as the direct neutral composition of
electric fields of both signs, and such basic effectively scalar field can be 'visible' only
gravitationally;
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6. The background neutrino-antineutrino sea is supposed to be responsible of the vortex-type
(effectively pseudo-scalar ‘psionic’ [2]) component, being essential also for the bound states of
scalar background;

7. The usual (not the low-energy limit of superstring theories) basic gravitating scalar field
proves to be of tachyonic nature, as follows from stable appearance of imaginary masses of
order 10V or 10®g, belonging to ubiquitous effective scalar field carriers;

8. Its sources (scalar charges) prove to be the usual masses, so the gravity proper is always
only a secondary effect with respect to ubiquitous basic scalar field.

Comments: If so, this leads to a new comprehension of gravity as a manifestation of well-
defined gravitating scalar field with no habitual energy-momentum pseudo-tensor problems,
etc. Next, there were many attemptsto explain DM-DE (dark metter - dark energy) phenomena
as due to influence of some effective scalar field (SF). Independently of any models (MOND,
WIMP, SF, ...) the phenomenological accounting of DM is getting now to be of a big
importance for the different applied problems such as N-body simulations, a motion of
tentative objects, lensing, etc. We develop approach based on conception of ‘true’ scalar
background, the immanent presence of which is justified by both theoretical considerations
(thermodynamical stability, cosmological implications, etc.) and correspondence with
experiments. Just this means the above-mentioned conception of ‘antiscalar field' (see also our
reports [3], etc.) unremovable from dynamical and constraint equations of the theory.

9. Yet one crucial point - for the necessary testing of antiscalar theory and for definite
corrections of current observations we deduce the working formulae of gravitational lensing in
the case of 'true’ antiscalar background.

Comments: It isinteresting that the corresponding problem has already been solved [4] on the
base of the well-known JINW-solution [5] for the pure SF (opposite to proposed here realistic
antiscalar field (ASF)) to be used for diagnostics of so-called scalar charges. Thus it was of
special importance to compare the 'scalar’ and 'antiscalar' approaches to lensing. Then non-
trivial passage from JNW to the famous Papapetrou ASF-solution is found which shows that
no other scalar charges besides the masses proper can exist. It is essential that the general,
exponential in doubled potential, Papapetrou solution, being applicable to antiscalar gravity,
can independently be obtained from the simple conformal symmetry considerations as well [6].
Just this solution manifests the true behavior of quasi-static gravity and should play the
principal role in problems of lensing.

10. The well-defined geometrized scalar (stiff medium) thermodynamics is built and carefully
compared with black-hole thermodynamics showing in antiscalar case just the similar behavior
of thermodynamical quantities when the appropriate equipotential surfaces replace the
(unphysical) black-hole horizons. The scalar (stiff fluid) kinetics should be built.

11. The cosmological L -vacuum and related hierarchies problems can be clarified due to
strict distinction between the free (always present in space) and bound (localized directly and
strictly in domains of particles interactions) states of scalar condensate (or, equivalently, of
physical vacuum).

Comments. For massive antiscalar field (ASF) taken together with natural negative
cosmological term associated now with massive tachyonic sea of effective scalar carriers we
get the usual vacuum (but not phantom!) equation of state (EOS). Unlike the usual de Sitter
case, such EOS is always capable (due to fundamental gaussian character of time-dependent
scale factor in corresponding solution) to change the observed accelerated expansion into the
subsequent stage of contraction of the Universe, thus to be in accord with the cyclic type of
evolution. It is probable, the permanent and invariant character of cosmological L -vacuum is
stipulated (induced) by existence of the global scalar background which is generated by the
variety of other universes of this endless World.

Conclusion remarks:

No doubt, the very various compact objects can exist, but there are no more black-holes
solutions in such approach, no any susy, monopoles and other exotic matter behind and far
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behind the electro-weak limit, no chance to radiate so highly expected 'gravitational waves
propagating with speed of light, and thus no need to quantize them. Both gravity proper and
free scalar field, being of highly tachyonic nature, can not in principle be quantized in
canonical sense. However, the usual quantum effects in strong (classical) fields remain to be
meaningful, and, as it should be, all the’crucial effects areto be confirmed.
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Hen30e:xHOCTh AHTHCKAJISIPHON I'PAaBUTALNH

J. I'. MblueJaKuH
Actpodusmueckuii mHCTUTYT M. B.I'. ®decenkoBa, Anma-Ata 480020 KazaxcraH.
mych@hotmail.kz

O¢dPeKTUBHOCT MHOTMX COBPEMEHHBIX TI'€OMETPHUYECKUX METOJOB, TaKUX Kak
HepuMmaHOBbl reomerpun (Beitns, Kaprana, ®uncnepa, ¥ T.1.), a Takke U MHOTOMEPHBIX
MIOIXO0JIOB, CBSI3AHHBIX C BBEACHHUEM CYINEPCUMMETPHUH, KOMIUIEKCU(UKALMEH U BO3MOMKHOU
KOMITaKTU(PUKAINEH «BBICIINX» U3MEPEHUHN, B KOHEUHOM CYETE ONPEENIeTCsS TEM, HACKOIbKO
PEATMCTUYHBIMU OKAXKYTCS BBOAMMBIE IPU TOM HOBbIE JTUHAMHYECKHE CTEIEHU CBOOOJBI,
MOJISL ¥ YacTUIbl. be3ycloBHO, CUMMETpUH (HHCICPOBCKOrO THMA (Takue, Kak 3aBHCUMOCTb
METPUKH HE TOJBKO OT KOOPIMHAT, HO M OT CKOPOCTEH) 3aCiIy)KHBAIOT CICHHAIBLHOTO
paccmotpenusi. Ha ceropnsamHuil AeHb HanboJiee S3KOHOMUYHBIM U 3((EKTUBHBIM C TOUKH
3pEHHs] MOHUMAHUS NOJJIMHHON IPHUPOABI IPABUTALMY IIPEICTABIAETCS IMOJIX0J, OCHOBAHHBIN
Ha KOPPEKTHOM YYETe PealiCTUYECKOOro (POHOBOIO CKAJSPHOIO IMOJISI, MHAYIUPYIOLUIETO BCe
HaOmogaemMble CUMMETpUM U jaedopmanuy INpoCTpaHCTBa-BpeMeHu. Peub wuger o0
AHMUCKAAAPHOU TPAaBUTAlMU. TepMHH B3ST 110 aHAJIOTHUH C AHTU-JECUTTEPOBCKUM CIy4aeM U
03Ha4yaeT BXOKJICHHE B II0JIEBBIC YPABHEHUS IIOJHOTO TEH30Pa YHEPTrUU-UMITYJIbCA CKAISIPHOTO
1oJist ¢ OOIMIMM 3HAKOM, IPOTHBOIIOJIOXKHBIM 3HAaKy TE€H30pa OOBIYHOW MaTepuu, UYTO CTPOro
cleyeT W3 TEePMOJUMHAMHMKHU CKaJspHOro mois. Meroa uMeeT riyOOKoe IeoMeTpHuiecKoe
000CHOBaHME, HO OTJIMYAeTCcs OT TIOJXOJOB, CBSI3aHHBIX ¢ BBeldeHHeM K-scceHuuu u
(baHTOMHBIX IOJIeH. B nTore mMpl MpuxoauM K HOBOM HMJIEOJIOTUU KaK JUIsl KOCMOJIOTHH, TaK U
Ui rpaBUTaLMU B 1enoM. [IpeanoureHus u OCHOBHbIE 0COOEHHOCTHU MOX0/a TaKOBBI.

1. Ina «BeyHOro» CyIllecTBOBaHUs Hallell BceneHHONW MpeanoyuTUTeNeH «OCHUUIUPYIOUi»
CLEHapHil.

2. BMecTo «00JIBIIIOTO B3phIBa» Ha IIAHKOBCKHUX MAcCIITa0aX MPOBO3MIIAMIACTCS <TPOWHOMN
OTCKOK», T.€. TPY OCHMIUIANMU Wik 1ukia tuna W,Z-dabpuku [lepBymuna [1] B npemenax
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o01iero 31eKTpocaadoro eW-nopora, BIOJIHE JOCTaTOYHOIO Ul IPOM3BOJICBA BCEX PEAIbHO
Ha0JII0JTaeMbIX YaCTHUI U TIOJIEH.

3. TpoiiHOl OTCKOK HEOOXOIUM JUIsi MPOU3BOJACTBA KaK pa3 TPeX 3apOJBIIIEBHIX MOKOJICHHN
JIENTOHOB U CTPYKTYPHBIX COCTaBISIOIIUX OapHOHOB, POXKAAIOUIUXCA B JUHAMUYECKOM
PaBHOBECHMM CO «CBOMM» CKaJSIpHBIM KOHIEHCATOM WM (OHOM COOTBETCTBYIOILEIO
SHEPreTHUYECKOr0 YPOBHS.

4. Hapsay ¢ noMuHUpYHOIIEH cBOOOJHON <«JIaMHHApHOW» KOMIIOHEHTOM CYILECTBYET TaKKe
«BUXpeBas» (TIICEBI0-CKASIPHAs) COCTABIIIOMIA (POHOBOTO CKAISIPHOTO 1MOJIs (KoIeHcaTa).

5. 13 noneBbIX ypaBHEHUH CIEAYeT, YTO OCHOBHAs «IaMUHApHAas» KOMIIOHEHTa CKaJsIPHOIO
¢boHa MoOXKeT ObITh IOJIydeHa Kak MpsMas HeUTpanbHas CYNEpro3ULUs 3apsKEHHBIX
AIIEKTPUYECKUX MoJiell o0oux 3HakoB. Takas yABOEHHAss KOMIIO3MIIMS IOJIEH Ha3bIBAeTCS
byHnamMeHTaIbHBIM (MM 0a3MCHBIM) CKAJSIPHBIM ITOJIEM, KOTOPOE OOHAPYKHUBAET Ce0sl TOJIBKO
I'PaBUTALIUOHHO.

6. [lox BUXpEBOH COCTaBISIONICH MOJIPAa3yMEBACTCs «HEUTPHHHO-aHTHHEUTPUHHOE MODPE», B
KOTOpPOM NN - mapel MPEACTaBISAIOTCA KaK HEKOTOpble AI(PQPEKTUBHO OECCIMHOBBIC
kBazuvacTuibl (Y =N +0 ), <«ICHOHBI» [2], JOMHHHUpYOUIHE, MO-BHIMMOMY, B CBS3aHHBIX

COCTOSIHUSIX CKAJIIPHOI'O KOHJIEHCATA.
7. OObluHOe OasucHOe cKanspHoe moje (B OTJAMYME OT IMOJICH, TMOSBJISIOMUXCA B
HU3KOHEPreTHYHOM TIpe/iesiec CYMEePCTPYHHBIX MOJXOJI0OB) OKAa3bIBACTCS TAaXMOHHBIM, Kak
ClelyeT U3 YCTOWYMBOIO IIOSBJIICHHS MHHMBIX MAacC MNOpsAJIKa 10V or 10‘659,
npUHAIIEKAMHX 3()(HEKTUBHBIM HOCHUTEISIM CKAJIIPHOTO TTOJIS.

8. Ero ucrounukamu (CKaJpHBIMH 3apsilaMH) OKa3bIBAIOTCS OOBIUHBIC MacChl. Tak dYTO
TpaBUTAIHS BCET/IA SBIISCTCS JINIIH BTOPHYHBIM 3(P(PEKTOM 110 OTHOIICHHUIO K «BE3JIECYIIEMY»
CKaJISIPHOMY TOJIIO.

KommenTapmii: DTo TpUBOIUT K HOBOMY BOCIPHUSTHIO TPABUTAIMH KaK IPOSBICHHUIO
PEAIMCTUYECKOTO TPABUTUPYIOIIETO CKAJISPHOTO IMOJISL, MPUPOAA KOTOPOrO JIOCTAaTOYHO SICHA.
[Ipu aTOM HET npoOeM, CBA3AHHBIX C TAK HA3bIBAEMBIM IICEBJ0-TEH30POM SHEPrUH-UMITYJIbCa
IPaBUTALIMOHHOIO MOJIS, MOCKOJbKY BCE CBOAMTCA K HaXOXKICHUIO 3(PPEKTUBHON 3HEpPruu
YHUBEPCAJIBHOTO CKAJISIPHOTO TOJIsl, KOTOPOE XOPOLIO OIpPENEieHO. 3/1eCh YMECTHO CKa3aTh U O
MHOTOYHCIICHHBIX MOMBITKAX (HApSAAy C IPYrUMH) OOBSICHEHHS TEMHOW MaTepHH M DHEPrHU
KaK SIBJIEHUH, 00A3aHHbBIX CYIIECTBOBAHHIO HEKOTOPOro 3PPEKTUBHOTO CKAISPHOIrO Mojsi. Mbl
JeMCTBYEM B TOM € HalpaBJI€HUH, pa3BUBasi KOHLETLIHUIO PEATUCTUYECKOT0 CKAISIPHOTO HOJIs
[3], npUHIMITHAIEHO HEYCTPAHUMOTO U3 TUHAMUYCCKUX YPABHCHUN U yPaBHEHUN JUTS CBSI3CHl.
9. Jlnst HeoOXOAMMOTO TECTHPOBAHUS AHTUCKAISIPHOW TEOPUU M BHECEHHS COOTBETCTBYIOIIMX
MOTIPAaBOK B TEKYIIHME W3MEPEHUs MBI BBIBOJUM pabouure (OpMYNbI Uil TPABHTAIMOHHOTO
JUH3UPOBAHMUSI  MPUMEHUTEIBHO K  pacCMaTpUBAEMOMY  CIIy4al  PEaJTUCTHUYECKOIrO
AHTHCKAJIIPHOTO (pOHA.

KommenTapmii: OTMeTHM, 9TO COOTBETCTBYIOIIAs mpobieMa yxe Obuta perieHa [4] Ha 6ase
uzBectHoro JNW-perenust [5] mis uucro ckamspaoro moss (SF), B MpOTHBOIMOJIOKHOCTD
BBEJICHHOMY 37ech aHTHcKaasspHomy momo (ASF). Ilpu 3ToM mpemiaranoch MPOBECTH
JUarHOCTUKY TaK Ha3bIBa€MbIX CKaJSIPHBIX 3apsnoB. TakuM oOpa3zom mnpuoOperaer
CHElHaJIbHbIII MHTEpPEC COIMOCTAaBJICHUE «CKAIAPHOTO» U «AHTHCKAJIAPHOTO» IMOJIXOJ0B K
npoOieMe JIMH3UpPOBaHUSA. B 3TOM OTHOIIEHMM C MOMOIIbI0 HETPUBHAIBHOTO IEpPEXoja OT
INW x ASF-periennro, cCoBnaiatonemMy ¢ H3BeCTHRIM pemieHueM [lananerpy u ap., moka3aHo,
YTO HUKAKUX JIPYIUX CKAISAPHBIX 3apsAJ0B, KpOME COOCTBEHHO Macc, HE MOXET CYIIECTBOBATD.
CylllecTBEHHO, 4YTO MPOCTPAHCTBEHHO-KOH(OPMHOE, HKCIHOHEHLHAIBHOE I10 YJIBOEHHOMY
noTeHuuany peumierue [lananerpy MoxeT ObITh TakKe MOJIY4EHO, HE3aBUCUMO OT KaKON-JIH00
KOHKPETHOW TEOpHH, HAa OCHOBE IPOCTHIX COOOpaKeHHH KOH(POPMHON cummeTpun |[6].
HmenHo 310 (a HE MIBApIIIMIBIOBCKOE) PEIICHHE OTPENeeT IBHKCHHE MPOOHBIX T B
KBa3UCTAaTHUECKUX TMOJSAX TATOTEHUS M JIOJDKHO HIpaTh OCHOBHYIO pojb B IpoOiemax
JTMH3UPOBAHUS.
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10. TIloctpoeHa KOppeKTHas TEOMETPU3OBAaHHAs CKAJsIpHAs TEPMOAMHAMUKA, WU
TepMOJIMHAMHUKa JKecTKUX cpen. ComocraBieHHE C TEPMOJUHAMHUKON «UEPHBIX JAbIP»
MOKA3bIBACT, YTO IMPH 3aMeHEe HEPHU3UUECKUX <«TOPHU30HTOB COOBITHI» HAa COOTBETCTBYIOIIHE
SKBUIIOTEHIMAJIbHbIE MOBEPXHOCTU AHTUCKAJISPHOIO IOJS OOHAPYKUBAETCS AHAJOTUYHOE
MOBEJICHUE TEPMOJAMHAMUYECKUX BEIMYMH. BMecTe ¢ TeMm BCTaeT BONPOC O MOCTPOCHUU
KMHETUYECKOM TeopuM CKaJsipHOro mnoJis u sxkectkux cpen. 11. IlpoOnemsl umepapxuii u
KOCMOJIOTUYECKOTO L -BakyyMa  CyIIECTBEHHO MpOSICHSIOTCS  Oiarojapst  CTpOromy
pa3nuyeHu0  cBoOOAHOro (BHadM OT 4YacTHI) ©  CBS3aHHOTO  (JIOKAJW30BAHHOTO
HEMOCPEICTBEHHO B 00JIACTH B3aUMOJICHCTBHUS 3JIEMEHTAPHBIX YaCTHII) COCTOSHHUN CKaISIPHOTO
KOHJIeHcaTa (MJTH, S5KBUBAJICHTHO, (PU3MYECKOr0 BaKyyma).

KommenTapuii: [IpuHOMIN aHTHCKaISPHOCTH O3HA4YaeT MPEAIIOYTEHUE OTPULIATEIBHOMY
KocMoJiorhuyeckomy uiieHy. [Ipu aTom, ¢ yuerom MacCUBHOTO TaXMOHHOTO MOPS 3(PPEKTUBHBIX
CKJISIPHBIX HOCHUTEJICH, CHOBA MPUXOJUM K OOBIYHOMY BakyyMHOMY (HO He (anTomMHOMY!)
YpaBHEHUIO cocTOsiHUSA. OHAKO Tenephb, B OTJIMYME OT JECUTTEPOBCKOTO ciydas, Onaromaps
(GyH1TaMEHTAJIbHOMY T'ayCCOBCKOMY IOBEJIEHUIO BO BPEMEHM MaclITaOHOro ¢akTopa, ¢ 3TUM
COCTOSIHUEM CBSi3aHa 3aMeyarelibHas BO3MOXKHOCTh IepexoAa HabII0JaeMOro YCKOPEHHOTO
paciupeHusi BcelleHHHOM B MOCIEAYIOUTYI0 CTAIUI0 CKATHS, B COIVIACUU C MPEANOJIaracMbIM
LHUKJIMYECKUM XapaKkTepoM 3BOOLMU. He MCKII0ueHo, 4TO NepMaHEHTHBIM U WHBAapUAHTHBIN
XapakTep KOCMOJIOTHMYECKOro L -Bakyyma OOYCJIOBJIEH CyIECTBOBAaHHUEM TJI00ATBHOTO
CKaJSIpHOTO (hOHA, MOPOKJIEHHOIO MHOKECTBOM JAJIEKMX BCEJIEHHBIX ITOT0 OECKOHEYHOTrO
Mupa.

3akiI04YuTeIbHBbIC 3AMEYAHUS

MOoXHO HE COMHEBAaThCSl B CYILECTBOBAHWU CaMbIX Pa3jIMYHbIX KOMIIAKTHBIX OOBEKTOB, HO
pelIeHu THIA «YEPHBIX ABIP» B JAHHOM NOJXx0Jae HeT. HeT Hukakumx SUSY, MOHONOJIEW U
JPYroi SK30THUYECKON MaTepUH, «CYIIECTBYIOLIENH» 3a 3eKTpocaadbiM npeneinoM. Her manca
U3IIyYUTh CTOJIb OCTPO OXHUJAEMbIE <«TPAaBUTALMOHHBIE BOJIHBI», PACIPOCTPAHSIOLUIUECS CO
CKOPOCTBIO CBETA, U OTMAJACT HEOOXOAUMOCTh UX KBaHTOBaHUs. 1 cOOCTBEHHO rpaBUTALIUsA, U
CBOOOJHOE CKANSIPHOE MOJie, OyAy4Yd TPaHCUEHAEHTHBIMU TaXHUOHHBIMHM IOJSMHU, HE MOTYT
ObITh IIPOKBAHTOBAaHbl B KAHOHWYECKOM CMBbICIIE. JTO, KOHEYHO, HE OTHOCHUTCA K OOBIYHBIM
KBaHTOBBIM 3] dekTaM B CHIBHBIX (KIACCHYECKHMX) MOJISX, U, Pa3yMEETCs, BCE «PEIIArOIIUE»
AKCHEPUMEHTHI B CJIA0BIX MOJISX MOATBEPIKIAI0TCA.
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The alter native for mulation of General Relativity
In terms of 4-dimensional optics; a redefinition of time

José B. Almeida
Universidade do Minho, Physics Department, 4710-057 Braga, Portugal
bda@fisica.uminho.pt

It iswell known that general relativity (GR) uses a 4-dimensional space with signature
(+ - - -), where the coordinates are time and the 3-dimensional position coordinates. The
signature of GR space is necessary to provide an upper bound to the speed of massive particles;
in the special no-gravity case GR space degenerates in Minkowski space and the upper bound
to massive particle speed becomes the speed of light in vacuum. In the present presentation |
will show that there is an alternative Euclidean space, with signature (+ + + +), which is
equally well suited to bind the speed of massive particles, if time is redefined as length
measured along geodesics; for its similarity with optics in 4-dimensional setting, this approach
is called 4-dimensional optics (4DO). | will then show the equivalence between GR and 4DO
approaches, whenever the metric is static and the problem can be reduced to geodetic study. |
will finish with a recent 4DO prediction for cosmology, relying on non-static metric, which
could not be donein GR.

AubTepHaTuBHas popmyanpoBka OO01en Teopun
OTHOCHUTEJbHOCTH B TEPMHUHAX YeThIPEXMEPHOI ONITUKH, HOBOE
omnpeae/ieHue BpeMeH!

AabMmeiiga X.b.
Universidade do Minho, Physics Department, 4710-057 Braga, Portugal
bda@fisica.uminho.pt

Xopomo wm3BectHo, uTo OO6mas Teopus otHOcuTeabHocTH (OTO) wmcmons3yeT
YETHIPEXMEPHOE MPOCTPAHCTBO C CHTHATYPOM (+ - - -), B KOTOPOM KOOPJIMHATAMH SIBJISIFOTCS
BpeMs U TpHU KOOpAMHATHI nojoxeHus. Curnarypa npocrpanctsa OTO Heob6xoauma Juist TOro,
9TOOBI 00ECIEUNTh BEPXHIOK IPAHUILY CKOPOCTH MAaCCUBHOM YacTHIIbI;, B YACTHOM citydae 0e3
rpaButanuu npoctpanctBo OTO BbIpoknaeTcss B MPOCTPAHCTBO MUHKOBCKOTO M BEPXHSIS
IpaHULla CKOPOCTH MacCCHUBHOW YaCTHUIbl CTAHOBUTCS CKOPOCTHIO CBETa B Bakyyme. B nokiane
OyleT MpeCTaBICHO albTepHATHBHOE EBKIMIOBO MPOCTPAHCTBO C CHTHATYpo#l (+ + + +),
KOTOpO€ TaKK€ XOPOIIO MOIXOAMUT JUI OTPAHUYEHHUS CKOPOCTH MACCHUBHBIX YaCTHULl, €CIU
BpeMsi OIpesieNsieTcs Kak JUIMHA, U3MEPEHHAsl BJIOJb I'€0/Ie3MUECKOM; 10 aHaJOTUH C ONTUKON
YETBIPEXMEPHOTO MPOCTPAHCTBA, TAKOW IMOJXOJ Ha3bIBACTCs YeThipexMepHoii ontukoii (4DO).
3arem OyayT mpelcTaBieHB cxonctBa Mexay mnoaxomamu OTO um 4DO, korma Merpuika
CTallMOHapHA U MpoOJIEeMy MOKHO CBECTH K I'€0J/Ie3MUECKOMY HCcCieloBaHuI0. B 3akimodueHue
Oyner mpencrabiieno mocneanee 4DO mpeanonokeHwe IS KOCMOJIOTHH, IOJIarasich Ha
HECTaIlMIOHAPHYIO METPUKY, KOTOopasi He MOXeT ObITh onpenesneHa B OTO.
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Dirac Matricesin the Light of Six-Dimensional Treatment of
Spin and I'sospin

I. A. Urusovskii
Acoustics N. N. Andreev Institute. Moscow, 117036, Shvernik St., 4
mironov@akin.ru

The formulas of Newtonian mechanics, if they are referred not to three- but six-
dimensional space, under the simplest suppositions, leads, in particular, to the Lorentz-
transformations, relativistic mechanics, CPT symmetry, de Broglie waves, spin and isospin of
1/2. The proposed treatment is based on the principle of simplicity. Its concrete definition is

the principle of similarity of the basic properties of substance and light. Whence it follows that
elementary particles of substance move with speed of light in a multidimensional space. The

whole space is supposed to be six-dimensional Eucleadian one (RG) as only for it a simple

interpretation of spin and isospin of elementary particles is possible.
The particle, which is at rest in a projection on X in an inertial frame of reference, moves
with the speed of light ¢ in the simplest case in a circle in three-dimensional subspace Y

adding up X until R, with the center of the circle in X . In any other inertial frame of
reference this particle is moving in a helical line located on a cylindrical surface (a motion
pipe) in Ry with an axisin X .

Particles must be acted on by a force, keeping its in a microscopic vicinity of the subspace
(X) of Rg. Without such force, withstanding centrifugal force, existence of macroscopic

three-dimensional bodiesin X would be impossible.

The number N of revolutions of a particle in Y around a motion pipe’s axis is the natural
measure of the proper time of this particle. Whence the proper time of a particle is proportional
to that number or the path passed in Y . The number N is proportional to |cosq |, where

g =arcs n(v/c) is the angle of an inclination of ahelical line to directrix of the pipe, V speed

of aparticlein X, C speed of light. If the particle makes one revolution per a proper time't |
then by clock of the observer "at rest”, relatively which the particle moves along the pipe with

a speed V=cSing, it will take place per time t=t/|cosq|, where

2 . . .
Ccosq = *4/1- (V/ C) . Here positive sign refers to a particle revolving around an axis of a

pipe in a positive direction, negative sign concerns to an antiparticle revolving in an opposite
direction.

The lapses of proper time of a particle (or antiparticle) dt and time of the observer at rest

dt are connected by aratio dt =+ dt /cosq = =dt /\/1- (V/C)2 .

The energy at rest Eq equal to the product of rest momentum MC and speed of the particle

— 2 . . o
C on the directrix of pipe, so that Eg =MC” . By virtue of a principle of similarity of the

basic properties of substance and light, the rest energy mcz should also be equal to hn,
where v isthe frequency of revolution of a particle around an axis of its motion pipe, so that

mC2 =hn , the radius of the pipe equal to@ = h/mC . The length of the directrix is equal to
the Compton length.
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The net moment of momentum M in Rg is the vector product of the total momentum

Px + MC and radius-vector I + @ of a particle in Rg, where Px and I' denote
momentum and radius-vector in X, MCand @ momentum and radius-vector in Y.
Moment M is four-dimensional vector perpendicular to the plane of revolution of a particle
(in Y). On average over a period of revolution around the axis of the pipe, the cross terms
disappear and then M =L+ S, where L is the orbital moment in X, and S=[@ MC]
the spin-isospin moment of revolution in Y. Three components of Srepresent the spin
projections S;,S,,S; on X, and the component on Y represents isospin S,. Hence, on

account of the mutual perpendicularity of vectors @ and C, and equalities |@|=a

|C|=C, one obtains 512 + 522 + 53? + Sz% =h? . At uniform distribution of components on
four axes of co-ordinates, which are perpendicular to the plane of revolution in Y, one finds
si|=h/2, | =1234; S? +S5+55=3h%/4.

It may there are four mutually perpendicular four-dimensional vectors, which are
perpendicular as well to the plane of revolution in Y. Each of them is defined by four its
component on four axes co-ordinates. Therefore for vector product of four-dimensional vectors
there are, in sum, 16 components, which may be represented as a matrix 4~ 4. In the Dirac
theory, such matrices are used for the representation of spin.

If, in the Dirac theory, the expression for total moment of momentum is bring in
correspondence with its six-dimensional treatment, then, in frame of his theory, one obtains not
only spin of 3/2, but also isospin of 3/2. In the Dirac theory, the four-row matrices are

® 10 < a® -6
alizati f  Pauli' two- i - =
generalizations o auli's  two-row  matrices gl Og y gl 05
@& 00

gO ) and unit matrix |2 gO 1_ which form the basis of two-row matrices.
sy O o

Similarly, its four-dimension generalizations, in the Dirac theory, S1 = g 0 s
xﬂ

@ a8z 09 a, 00

T, 3~ = = form the basis of four-row

matrices and repr@ent a vector product in the four-dimension space, if to consider b as the

fourth component of vector S, S4 = D . Then, in the frame of Dirac's theory,

= (h/ 2b i ] =1,2,34. Whence, on account of that proper values of matrices S | equal

to 1 in magnitude, one finds for these proper values ‘Sj‘:h/ 2,

S'12"'822"'89? :3h2/4,whileinanycase512+522 +S§+S§ =h?

55



Matpuubl /{lupaka B cBeTe IIECTUMEPHON TPAKTOBKHU
CIIMHA U U30CIHHA

H.A. YpycoBckuii
Axyctrueckuit ”HCTUTYT UM. akaa. H.H. AugpeeBa, Mocksa, yin.llIBepunka,4
mironov@akin.ru

Eciu ¢opmynsl mexanukn HbproTOHa OTHOCHTH HE K TPEXMEPHOMY IPOCTPAHCTBY, a K
IIECTUMEPHOMY, TO B COOTBETCTBYIOIIEH MPOEKIUU IPU MPOCTEHIINX MPEANOJIONKEHUIX
MIOJIYYaIOTCs, B YACTHOCTH, (POPMYIIBI PEISITUBUCTCKOM MEXaHUKH, IpeoOpazoBanus JlopeHia,
CPT-cummeTtpusi, BoaHBI Ae bpoiins, oJoBHHHBIE CIIMH U W30cTHH. [Ipeamaraemas TpakToBKa
OCHOBaHA Ha MPHUHIUIE IMPOCTOTHl M KOHKPETH3UPYIOUIEM €ro MPUHIUIE OIMHAKOBOCTH
OCHOBHBIX CBOMCTB BEILIECTBA U CBETA, OTKY/AA CIEYET, YTO 3JIEMEHTApHbIE YaCTUIbI JOJKHBI
IBUTaTbCSl CO CKOPOCTBIO CBETa B IPOCTPAHCTBE OOJbIIEro umcna usMepeHuil. IlosHoe
[IPOCTPAHCTBO MpPEJNOJaraeTcs HIECTUMEPHBIM E€BKJIMJIOBBIM, MOCKOJBKY JIMIIb IS HEro
BO3MOXHA MPOCTas MHTEpIpeTalus CIIMHA U W30CHUHA 3JeMEHAapHBIX yacTul. Ha uacTuiisi
JOJIKHBI IEMICTBOBATh CHUJIbI, YAEP KHBAIOIINE YAaCTUIBI B MaJOi OKPECTHOCTH TPEXMEPHOTO

HOHHpOCTpaHCTBa(X)HOJ‘IHOFO MPOCTPAHCTBA (%) be3 Takux cwi, TPOTUBOCTOSAIINX

LEHTPOOEKHBIM, 00pa30BaHUE MAKPOCKONMUYECKUX TEJ B X 6bUI0 GBI HEBO3MOKHO.

Yacruia, HEMOABWKHAS B MPOEKIMU HA X B kakoii-m60 WHEPLHAIBHON CUCTEME OTCYETA,
JBHXKETCS CO CKOPOCTBIO CBETA, B MPOCTEHIIEM Cydae MO OKPYXKHOCTH, PaCIOJIOKEHHON B

JOTOTHATETBHOM K X TPEXMEPHOM IOAIPOCTPAHCTBE (Y) . B nmo0oii npyroii nHepruanbHoi
CHCTEMe YacTHUIIA IBIKETCA B g 10 BHHTOBOI JTHHIM, PACTIONOXEHHON Ha IUIHHIPHYCCKO#

TIOBEPXHOCTH, € 0CbI0 B X (3Ty IIOBEPXHOCTh HA30BEM TPYOKOil ABIKCHES).
EcrecTtBenHOM Mepoii COOCTBEHHOTO BPEMEHH YaCTHIIBI SBIIACTCS YKciio €€ obopoToB N B

Y BOKpyr ocu TpyOku. [losTomMy coOCTBEHHOE BpeMsl YacTHUIIbl MPOMOPLHOHAIBHO 3TOMY

YUCIy WIA IyTH, HOPOHIEHHOMY B Y. Yucno N MIPOIMOPLUOHAIIEHO |COSC]|, rjae

g =acs n(V/ C) = YroJ HaKJIOHa BHHTOBOW JIMHMM K HAMPAaBJISAIONMICH TPYOKH IBHKCHHS,
V- ckopocth uactuipsl B X, C- ckopocts cBera. Ecim yacTHIia coBepinaet oJuH 060poT 3a
COOCTBEHHOE BpeMs t , TO TI0 YacaM HEMOJBIKHOTO HAOI0IaTessl, OTHOCHTEIBHO KOTOPOTO
YJacTHIIA JIBHYKETCS BJIIOJIb TPYOKH cO CKopocThio V = csinq 3TO TPOU3OUIET 32 BpeMs

t =t / |COSC]|, rnre CO( :ivl- (V/ C)z, BEPXHUU 3HAK OTHOCUTCS K YaCTHIIE,

BpallaloIIeNcs BOKPYT OCH TPYOKM B IOJOKUTEIBHOM HAINpaBiICHUM, HIDKHUNH — K e€
AHTUYAaCTULE, BpallalOUIEHcs B  IPOTHUBOIIOJIOXKHOM  HampasieHuu. [Ipomexyrkn

COOCTBEHHOTO BpEMCHN YaCTHUIbI (I/IJ'II/I aHTI/I'-IaCTI/IIIBI) dt U BPEMCHH HCIOJABUKHOI'O

nadmonarens Ot cessansr coornomernnem 0t = dt / cosq = =dt / \/1' (V/ C)2 ,

DHeprust MOKOsI EO paBHa MpoM3BeAeHMI0 UMITyIbca mokos IMC Ha ckopocTh YacTuIBI 110

HaIlpaBJSOIIEH, TaK 4YTO EO =MC~. B cuny npuHIMIa OJMHAKOBOCTH OCHOBHBIX CBOMCTB

BCIICCTBA M CBCTA SHCPIUsd IMOKOA TAKXKE HOJDKHaA MPCACTABIATHCA B BUJAC KBAaHTA hn , TAC

2 _
N - yacroTa 060pPOTOB YACTHULIBI B YBOprr ocH TPYOKHU ABMKeHHs, Tak yro MC~ = hn u

pamuyc TpyOKH paBeH KOMIITOHOBCKOMY paanycy a = h / mc .
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MOMEHT KOJHMYEeCTBA JABUKCHU A M B R6 paB€H BCKTOPHOMY IIPOU3BCIACHUIO ITOJIHOI'O

uvmyinsca Py T MC u pammyc-sexropa wactuner ' @ B Rg, rae Px u I' — ummynse n
pamuyc-sexktop B X, MC u @ —ummynsc u paguyc-sextop B Y .

M ecTh deThIpéxMepHBIii BEKTOP, MEPIEHAUKYIAPHBIH TIOCKOCTH BPAIIEHHS 4acTHIH (B
Y). Ilpu ero ycpeanennu 3a mepnoji 0GpAIIEHHs BOKPYT OCH TPYOKH T€pPEKPECTHBIE WIEHBI
ucuesaror 1 Torma M =L+ S, rne L - opburaneusii moment B X S= [amC] -
CIIUH-U30CIIMHOBBII MOMEHT BpAILICHUS B Y. Tpu cocraBisiomKe MOCIETHETO B X

[pEJICTaBIIAIOT CIIMHOBBIE npoekunn S, S U Ss; cocrapmsomas B Y [peACTaBISET H30CINH
S Orcrofa, yuuThiBasg B3aUMHYIO MEPIEHAUKYISPHOCTh BEKTOPOB & M C M paBeHCTBA

|a|=au |C |=C, nomyanm S=h, S_|_2+822+832+S42:hZ.HpI/IpaBHOMepHOM

PAaCIIPE/ICNICHUN  COCTABISIIOIIMX 1O YeTHIPEM OCAM KOOPAHMHAT, IIEPIEHIUKYISPHBIX
. 2 2 2 _ 2
IUTOCKOCTH BpalieHus yacTuisi B Y, ‘Sj ‘ =h/2, j=1,234; S{ +S5+S5 =3h /4,

Moryr ObITh 4YeTbIpE B3aUMHO [MEPHEHIUKYISAPHBIX UYETHIPEXMEPHBIX  BEKTODA,

NEPHNCHAUKYIAPHBIX U INIOCKOCTH BpalllCHHA YaCTHUIIbI B Y Ka>1<)11,1171 N3 HUX OIPCACIIACTCA
YCTbIPbMs CBOUMMHU KOMIIOHCHTAMH I10 T-IGTBIpéM OCAM KOOpAWHAT. HOBTOMy BCKTOPHOC
IMPOU3BCACHUC T-IGTBIpéXMCpHBIX BCKTOPOB B COBOKYIIHOCTH HMCCT 16 KoOMIIOHEHT Hu

npejcrapisiercs matpuneii 4 4, 4To W MCIONB3yeTCs B NPEICTABICHHHM CIIMHA B BHJIC
YETBIPEXPATHON MaTpullpl B Teopuu Jupaka.

Ecnu B Teopun [{upaka BeIpakeHHE IS ITOJTHOTO MOMEHTA KOJIMYECTBA JIBUKEHHUS IPUBECTH
B COOTBETCTBHE C IIECTUMEPHOW TPAKTOBKOM IIOCIENHEr0, TO B pPaMKax €ro TEOpUH
IIOJTy4aeTCsl HE TOJIBKO ITOJIOBUHHBIN CIIMH, HO ¥ NIOJIOBUHHBIN U30CIIHH.

Yerbipéxpsiabie MaTpuLbl Jlupaka sBistoTcs 0000IeHneM IByXpsiaHbIx Matpull [laynu

2 16 _® -0 A 0%
Sx= gl OE, S y — gi 0 E, Sz~= go ) 13 M E€AMHUYHOM MaTpHUIbI
_a& 06
|2 - go 13, KOTOpbIE B COBOKYITHOCTH o0paszyror 0a3uc ABYXPSAHBIX MAaTPHIL.
%]

AHaJIOTUYHO, UCIOJIB3YEMBIE B TeOpUH J[Mpaka uX YeThIPEXPSAHBIE 0000IIEHHs
@dy 00 _By 0 0 as; 00 atb, 006
81=§ 5 S27gg I, S3=g ) b:g T
00pasyroT 6asuc YETHIPEXPAAHBIX MATPHUIl M HNPEICTABIAIOT BEKTOPHOE IPOM3BEICHHE B

YeTBIPEXMEPHOM MpPOCTPAHCTBE, ecid D cumraTh deTBepTOif KOMIOHEHTOH BekTopa O,

S,= b. Torma B pamkax Teopuu Jupaka Sj = (h/ 2)5 i J =1234, OTKY/a, YIUTHIBaS,

YTO COOCTBEHHEIC 3HAYCHHS MaTpHI S J o aOCOJIIOTHOH BeJIMYMHE paBHbI CAWHUIIC,

MOJIy4UM JAJISL 3TUX COOCTBEHHBIX 3HAYEHMH, UTO ‘SJ ‘ = h/ 2, S_|_2 + 822 + S% =3h 2/ 4,

2 2 2 2 _ L2
BTOBpeMSIKaKBCGF)IaS_I_ +SZ+S3+S4 —h .
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Physical Nature of Lobachevsky Parallel Linesand
a New Inertial Frame Transfor mation

N.G. Fadeev
Joint Institute for Nuclear Reseach, Dubna, Russia
fadeev@sunse.jinr.ru

The synchronous process of particle motion and light beams propagation has been found to
reveal the physical foundation for the V-th Euclidean postulate violation and for the
Lobachevsky parallel lines definition in the velocity space. The same process was found to be
also fruitful to solve in a new way the main difficulty in relativity - the problem of time
synchronization for different space points.

The first obvious consequences of the new solution (simultaneity, proper time, inertial
frame coordinate transformation, invariant values, relativistic velocity summation law and
relativistic effects) are also presented in this paper.

Du3uyecKri CMBICJI Napa/uleJbHbIX JI00aueBCKOro U HOBOE
npeodpa3oBaHue KOOPAMHAT MHEPUUAJIbHBIX CUCTEM

H.I'. ®apnees
OObearHEeHHbI UHCTUTYT AJIEpHBbIX UccienoBanuil, Jlyona, Poccus
fadeev@sunse.jinr.ru

OOHapyXeHO, YTO CUHXPOHU30BAaHHBIN MPOIIECC JABMKEHUS YaCTUIBI U PACIIPOCTPAHEHUS
IIy4KOB CBeTa sBNseTcs (hU3Mueckoid OCHOBOW OTpHIaHus V MOCTynara U CyLIECTBOBAHUS
napajuiesbHbelX JI00aueBCKOro B IPOCTPAHCTBE CKOPOCTEH. DTOT ke IMpoLecc OKazaici U
HOBBIM criocoOoM pemieHus: ocHoBHOM TpyaHoctu CTO - 3amaum onpeneneHus BpeMEHH JUIs
"coObITUH, KOTOpBIE MPOUCXOIAT B MEcCTaX, yAaleHHbIX OT 4acoB". IlpencraBiieHbl mepBbie
OYCBH/THBIC CJICJCTBHSI HOBOTO pelieHus (BKII0Yast OHATHS OTHOBPEMEHHOCTH, COOCTBEHHOTO
BpEMEHH, NpeoOpa3oBaHME  HHEPUMATBHBIX  CUCTEM,  HMHBAapUAaHTHbIE  BEJIUYHUHBI,
PETSITUBUCTCKOE CIIOKEHHE CKOPOCTEH U PeNATHBUCTCKUE 3D (DEKTHI).

Heuerkasi reomeTpusi NPOCTPAHCTBA-BPeMEHH
U KBAHTOBasl IMHAMHKA

C.H. Maiidypos
Ousnueckuit Uactutyr um. I1.H.Jle6enea PAH
Jlenunckuit ip. 53, Mocksa, 117924
mayburov@sci.lpi.msk.su

[lepexon k HeueTKO# reomeTpun (Ha30BOro MPOCTPAHCTBA MACCUBHBIX YaCTHULl PACCMOTPEH
KaK MEeTOJ KBAaHTOBaHHA. B 3TOM cilydyae COCTOSHMIO MaCCHUBHOM YacTHIIbl COOTBETCTBYET
AJIEMEHT HEYETKOro MHOroo0Opas3us — HeueTkas Touka. [loka3aHo, 4To UTOroBbIN (opMann3m
SKBUBAJIEHTEH UHTETPAly IO TPAEKTOPUSM KBAaHTOBOM MEXaHUKH.
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On possibility of carrying out a new test of Relativity theory

Gladyshev V.O., Gladysheva T.M., Zubarev V.Ye.
Bauman Moscow State Technical University, Physics Department
5, 2-nd Baumanskaya st., Moscow, 105005
vgladyshev@mail.ru

In the work general transformations of space-time on the basis of the Meller’s method was
obtained. The transformations connect coordinates of two arbitrary switched inertial reference
frame, moving in arbitrary directions with different velocities, and was received with account
non-invariant properties of the relations for partial differentials of physical variables.

The transformations can be generalized for the case of a noninertial motion. It was shown
that synchronous detection of astrophysical signals with the detectors, being in different
moving IFR, should be carried out by accounting non-invariant relations for partial
differentials of physical variables, and the influence on the time of light signal propagation in
the moving interstellar medium in the general case. An integral form of space-time
transformations, which allows to include non-linear effects of moving media electrodynamics,
when physical processes are described, was obtained.

First experimental data allow to discover non-invariant properties of transformations of
partial differentials of physical variables. The obtained experimental data permite to estimate
the precise interferometer parameters. On the base of the new interferometer the processes of
propagation of an electromagnetic radiation in non inertial reference frame can be investigated.

The results are the basis for a new test of the Relativity with account the terms of the
second order of smallness in comparison with the relation of moving medium velocity to the
light velocity in the vacuum. This work was supported by Grants Council of the President of
Russian Federation (grant Ne MD-170.2003.08).

O B0O3MOKHOCTH MPOBCACHUA HOBOI'O TECTa TCOPHUHA
OTHOCHUTCJIBHOCTHU

B.O.I'naabiues, T.M.I'nagbimena, B.E.3y0apes
vgladyshev@mail.ru

Pa3sButne TEXHUKHU ACTPOHOMHYECCKUX OITUYCCKUX Ha6J'IIO)IeHI/II\/’I CTUMYJIHUPOBAJIO B
MOCICAHUC IOABbI MOABJIICHUEC TCOPECTUICCKUX U SKCIICPUMCHTAJIBHBIX pa60T, HaITpaBJICHHBIX Ha
OTMICaHWE DSJICKTPOJUHAMUYCCKHX TIPOIECCOB C Y4YETOM BIHUSHUS 3EMHON aTMOCQephl.
[losiBienne  WHTEpeca K  JCTAIBHOMY  ONHMCAHUIO  TPOLEcca  PacHpOCTPaHEHUS
QJICKTPOMArHuTHOr0O HM3JIYYCHUA TaKXKCE CBA3aHO C Pa3BUTHEM CIYTHHUKOBBIX CHUCTEM
HaBUIramuun.

I[J'I?I AICKBATHOT'O OIIMCaHUS pa6OTBI HOHO6HBIX HU3MECPHUTCIIBHBIX CHCTEM HGO6XOHI/IMO
MOCTPOCHUE TMPeoOpa3oBaHUIl MPOCTPAHCTBA—BpeMeHU B (opme, KoTopas HauOoJiee TOYHO
COOTBETCTBOBAIA OBI HCIIOJIB3YEMBIM MCTPOJIOTUYCCKUM IIpoLcaAypaM IMpHU OMMCAaHUH ITpoLecca
CUHXPOHHOM perucTpaluy CUTHAJIOB AETEKTOpaMHu, IBIXKYIIUMHUCS B ipon3BosibHBIX UCO.

B pabore Ha ocHOBe Meroma Memepa TONy4eHBI TpeoOpa3oBaHUsI IMPOCTPAHCTBA-
BPEMEHH, CBS3bIBAIOLIME KOOPAMHATHI JIBYX MPOM3BOJIBHBIX CHHXpoHU30BaHHBIX HCO,
ABMIXKYIIUXCA B IMPOU3BOJIBHBIX HAIIPABJICHHUAX C PA3JIMYHBIMH CKOPOCTAMM. HOKa3aHO, qTO
HU3MEPHUTCIIBHBIC npoucaypsl, IMOCTPOCHHBIC Ha CpaBHCHHNU MIHOBEHHEIX 3HA4YeHUH
COOCTBEHHBIX nmapaMeTpoOB (1)I/I3I/IT-IGCKI/IX MMpoueCCOB B pa3IMYHbIC MOMCHTBI BPEMCHHU JOJI’KHBI
ONMCHIBATHCS COOTHOLICHUSIMH JUIsl YacTHBIX IupdepeHnranoB (GU3NYECKuX MEPEeMEHHbIX B
Pa3JINYIHBIX ABMIXKYIINUXCA HCO. Heuns ApUaHTHBIC COOTHOILLICHUSA JJIA HJaCTHBIX
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g epeHnnanoB JOJDKHBl ObITh HCIHOJIb30BAaHbl MpPHU OMHCAHUM COOBITHH IMPOCTpPAHCTBA-
BpemeHH B cucteme Tpex MCO, IBIKYIIUXCS ¢ pa3IMuYHbIMU CKOPOCTSAMHU.

Ha ocHoBe cooTHomeHuil a1 4YacTHBIX JIupdepeHInaloB KOOpAUMHAT U BPEMEHHU B
pazmuuabix UCO momydensl obuiue npeoOpazoBaHusi 4-MEpHOTO MPOCTPAHCTBA C YYETOM
npouenypsl cunxponuszauun MCO. [lannsle npeoOpa3oBaHHs MOTYT ObITh 00OOILEHBI Ha
cliydail  HEMHepUMaJpbHOro JBIKeHUsA. [lokazaHo, UTO CHHXpOHHas perucTpanus
acTpo(U3NYECKUX CUTHAJIOB JIETEKTOPaMU, HAXOASIIMMUCS B pa3ianuHbIX IBmxkymuxcs UCO,
JOJDKHA HPOBOAUTBCA C  y4ETOM HEMHBApUAHTHBIX COOTHOLIEHUMH JUIS  YaCTHBIX
g depeHnnanoB GU3NYECKUX IEPEMEHHBIX, U, B OOIIEM cllydyae, ¢ y4eTOM BIHMSIHUS Ha BpeMs
pacIpOCTpaHEHHsI CBETOBBIX CHUTHAJIOB JBWXKYILIEHCA MeExX3Be3gHOW cpensl. [lomydena
UHTerpaibHasi popMa npeodpa3oBaHUl IPOCTPAHCTBA-BPEMEHH, MTO3BOJISIONIAS BKIIOYUTH IPU
ONMHMCAHUU (PU3NYECKUX IPOIECCOB HeJIMHEHHbIE d(D(PEKTHl IEKTPOJIUHAMUKU JIBHKYLIUXCS
cpen.

Pa3Butne Teopum MpPOCTPAHCTBA-BPEMEHUM MHOIZIA CBS3BIBAIOT C  [OCTPOCHHEM
HENPOTUBOPEYMBOM CHUCTEMBI, MO3BOJIAIOLIEH (OPMUPOBATH MOHATHUS MPOCTPAHCTBA U
BpEMEHHU Ha OCHOBE U3BECTHBIX (PU3NUECKUX 3aKOHOB.

[louckn HOBOW aKCMOMAaTHKH TEOPUH IPOCTPAHCTBA-BPEMEHM BOCXOJAT K paboTam
EBxnmuma, H.M.Jlo6auesckoro, K.I'aycca, I1.dunCIepa n ocTaloTCs akTyaIbHBIMH B HAILIU JTHU.
OTW TMOUCKH CBSI3aHBI C TIONBITKAMH IOCTPOEHHUS €IUHOM Teopuu  (PU3HUECKUX
B3aUMOJICHCTBUI, (OPMUPOBAHHUE AHAJOIOB TOHATUN MPOCTPAHCTBA-BpeMEHU B (u3MKe
MUKpPOMUPA, 00bEeIMHEHUsI TPUHLIUIIOB KBaHTOBOU Teopuu u OTO.

MoXHO TPEINoN0KUTh, YTO YHOOHBIMH MAaTeMAaTHYECKUW armapar, IO3BOJISIOIIHA
IPOBOJUTH ONHCAHUWE (PUIUYECKHX MPOLIECCOB B IPOU3BOJBHBIX HHEPLUHUAIBHBIX U
HEUMHEPLMATIbHBIX CHUCTEMaxX OTCYETa C YYE€TOM HEUMHBAPUAHTHBIX CBOWMCTB YaCTHBIX
mapdepennnanoB  QU3NYECKUX  TEPEMEHHBIX, BO3HHUKAIOIIMX TPU  HCHOJb30BAaHUU
npeobpaszoBanuii Jlopenia, npeobpazoBanuii Mesiepa u np., Oyzner HailaeH B obmactu Oosee
BBICOKMX pa3MmepHocTtei. Opnnako, B Jr000M ciydae, sl BblOOpa aJeKBAaTHOTO
MaremMaTudeckoro  ¢opMaiuzmMa noTpeOyeTrcss  HOBBIM  (U3MUECKUH  AKCIEPHUMEHT,
MO3BOJISIFOIIMI C/IeNIaTh BEIOOP MEXY ajJIbTEPHATUBHBIMH OIXOJAMH.

B noxnane mnpuBeneHbl pe3yiabTaTbl MEPBOM CEPUM SKCIEPUMEHTOB, MO3BOJISIOLINX
OoOHapy)XKUThb HEWMHBAapHAHTHbIE CBOICTBa IpeoOpa3oBaHMN YACTHBIX AUQPQPEepeHnanon
¢usznueckux mnepeMeHHbIX. Ha JOCTUrHYyTOM ypOBHE UYBCTBUTEJIBHOCTH IIOJy4YEHHbIE
AKCIEPUMEHTAJbHbIE JIaHHBIE IO3BOJISIOT CJIENaTh OLEHKY IapaMeTpoB MPELU3HOHHOTO
uHTeppepomerpa, Ha 0aze KOTOPOro MOTyT OBbITh MPOBEACHBI HCCIEIOBAHMS MPOLIECCOB
pacnpoCTpaHeHusl 3JEKTPOMArHUTHOTO HU3JIYy4eHHUs B HEMHEPLHUAIbHBIX CHCTEMax OTCYETa.
JlaHHBIN TOAXOJ MOXET ObITh PACCMOTPEH B KAaue€CTBE OCHOBBI JJIi HOBOTO TECTa TEOPUU
OTHOCHUTEJILHOCTH C YYETOM YJIEHOB BTOPOIO MOPSIKA MAJIOCTH MO CPAaBHEHHUIO C OTHOILIEHUEM
CKOPOCTH JIBYKEHUS Cpefibl K CKOPOCTH CBETa B BaKyyMe.

PabGora BemmonHeHa mnpu mnoxanepkke Cosera mo rpantam llpesunenta Poccuiickoit
denepanun (rpant NeM/1-170.2003.08).

be3pasMepHbId KOMILIEKC PyHIAMEHTAJbHBIX KOHCTAHT

C.B. Konbuios, I'.I1. YépHsblii
MC)KpCFHOHaJ'IBHa?I O6IH€CTBCHHa5[ opranu3anusa

«O0mecTBo coaencTBUs (PyHIaMEHTAIBHON HAyKe U HAyYHOMY KHUTOU3/1aHUI0»
129626, Mocksa, 1-if Puxckuii niep., 1. 3 —17

kop sv@mail.ru
du3ndecKkuil 3aKOH, KaK CBSI3b (DU3WYECKUX BEIMYMH, C TOYKH 3PEHHUS (PU3HUECKOU

PasSMEPHOCTH SABJIACTCA B )IOCTaTOT-IHOI\/’I CTCIICHU YCTOI\/’I‘-II/IBBIM O6pa30BaHI/IeM 10 OTHOIICHHUIO K
Pa3BUTHUIO (1)I/I3I/I‘-IGCKI/IX TeOpI/II\/’I. B OTOM, IIPH KCJIaHUH, MOKHO BUJACTH IIPOABIICHHUEC ITPUHIUIIA
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COOTBETCTBUSI MEXIy HOBBIMH M CTapbIMH TeopusiMd. Hampumep, 3akoH BcemmpHOro
TsroTeHus: Hpl0TOHA, KaK COOTHOIICHUE Pa3MEPHOCTEH, MOXKHO mpeacTaBuTh B Buue:[H| = [7]
[k2]? | [m] ™. TepemuchiBas cooTHOWeHHE pasMepHOcTeH, Kak [Je] = [y Ic¥] (k2] ¢2) 2/ [m] ™

natee MoxHo nonyantsb [1/.m%] = [y /] [Aore] | [M]". A 510 cooTHOLICHNE He YTO HHOE, KaK
ypasuenne OTO Ditaurreitna: Ry, =8p 7 /c* (T - G T /12).

Koneuno, ¢usnyeckne 3aKOHBI, KaK COOTHOIICHHE MEXIY (GU3NIECKHUMHU Pa3MEPHOCTIMHU
BXO/SIIIMX B HUX BEJIMYWH, B KOHEUHOM CYETE, HE YTO MHOE, KaK TOKJecTBa. TeM He MeHee,
3TH COOTHOIIEHHUS €CTh COOTHOIICHUS MEXKTYy OCMBICICHHBIMH KOMOWHAIMSIMUA 3TAJOHHBIX
(bU3NYEeCKUX BEIMYMH, a HE MPOCTO HAOOp JTATOHHBIX (U3NYECKUX BEIUYHMH B PA3IUIHBIX
crenensix. Hanpumep, Benmumna [1/m?], Gblta ocMbiciieHa DIHIITCHHOM HE KaK BEIHYHHA
oOpaTHas IUTOMIAIM, a KaK KPUBU3HA NPOCTPaHCTBA - Ry, 3TO HOBOE OCMBICICHHE W €CTh
pa3BuUTHE (PU3UIECKOW TEOPUH, XOTS COOTHOIICHHUE PAa3MEPHOCTEH MPHU 3TOM (PaKTHUECKH HE
M3MEHUIIOCh.

AHaNOTHYHOE PACCMOTpEeHHE (U3UYECKUX PAa3MEPHOCTEH MOKHO MPOBECTH M B CiIydae
AIIEKTPOJMHAMUKH, BKITFOUAsi KBAHTOBYIO.

Hwxe, s 0603HavueHUsT pa3sMepHOCTH (U3NYECKON BEIMYUHBI, MBI UCIIOJIb3yeM TEpPMUH
«puznyeckas pa3MEpHOCTE», C IENBI0 OTIMYUTH €r0 OT UCIOIB3YyeMOrO B 3TOM K€ TEKCTE
TEPMHUHA «Pa3MEPHOCTH», OTHOCAIIECTOCS K PAa3MEPHOCTH KOHPHUTYPaIMOHHOTO TPOCTPAHCTBA.

B macrosmeit pabore mbl cienyem OpeHdecTy. B3sB 3a OCHOBY, Uil pacCMOTpEHUS
¢u3nveckux SBICHUH B KOHQUTYypallMOHHBIX TPOCTPAHCTBAX pa3IMYHOW pPa3MEpPHOCTH,
ypaBuenue Ilyaccona (/I amambepa), Dperdect paccMoTpen MOBeacHHE psia (PU3HUECKUX
CHCTEM IPH PA3JIMYHBIX 3HAUCHHSIX Pa3MEPHOCTH KOH(UTYpallMOHHOTO MpOCTpaHcTBa. MM
OBLIO TIOKA3aHO, YTO YCTOWYHMBHIE (PMHUTHOEC W WH(PUHHUTHOE TBM)KCHUS BO3MOXHBI TOJBKO B
TPEXMEPHOM MPOCTPAHCTBE. B IByXMEpHOM IPOCTpaHCTBE MHPHHUTHOE JBMKCHUE OKA3aJI0Ch
HEBO3MOXXHBIM, @ B IPOCTPAHCTBAX Pa3MEPHOCTH YETHIpe W BHIIIC (UHUTHOE JBIKCHHE
HEYCTOWYHBO.

Bcenen 3a DpendectoM, MbI IPUHUMAEM, YTO ISl IPOCTPAHCTB PA3IMYHONW Pa3MEPHOCTH
CHJia TPaBUTAIMOHHOIO B3aMMOJICHCTBUS MMeeT Bua. F =y M m/r "1 Amamoruumno st
AJIEKTPOMArHUTHOTO  B3auMojedcTBusi: F = e | r ™. 3Bgecs n - Pa3MepHOCTh
KOH(UTYPAIIMOHHOTO IPOCTPAHCTBA, TAK YTO Pa3MEPHOCTh COOTBETCTBYIOIIETO MPOCTPAHCTBA-
BpeMeHH paBHa N+1.

Cnenyer MOSCHUTH UCHOJIb30BaHUE 3akoHa U ; ¢ | r ™. Ms wucnons3oBamm
BBIIICNIPUBEICHHBIE COOTHOIIEHUS, KaK TMPAaBWIBHO OTpaXKarollee, BO3HUKAIOIIME MPU
B3aMMO/ICHCTBUH, COOTHOIICHHUS (PU3MUECKUX Pa3MEPHOCTEH HCIOJIB3yEeMBIX BEIHYMH. 37eCh
e, B 00IIeM cirydae, He KOHKPETHO AJIEKTPHUYECKHUI 3apsi, a KOHCTaHTa B3aMMOJICHCTBUS KaK
TakoBas. Hampumep, B ciydae MacCHBHOTO TIEPEHOCUYHMKA B3aUMOJACHCTBHsS (MOTEHIIMAI
IOkaBb1) B3aumozeiicTeue npuodperaer Bug. U ; (e2/1™?) exp (- r Mc/h), roe M — macca
nepeHocurka. OIHAKO C TOYKH 3PEHUSI COOTHOIICHUH Pa3MEPHOCTH CHTYaIUsl HE NU3MEHSETCH.
B ciydyae kBaHTOBOW XpOMOIUHAMUKH, YIET MOJSIPU3AIUIN BaKyyMa MPUBOJUT K MOTPaBKaM K
€%, HO He 3aTparuBacT COOTHOLICHHE pasMepHocTeil (mpu N=3 nmeem: U%, ; -4/3 ¢* /1 [1-A
+ B]). Ilpu B3auMOJCHUCTBMM KBapKOB Ha OOJBIIUX PACCTOSHHUAX HCIOJb3YIOT
penomenonornueckuii norenuuar; U%p; -43 alr + 1/ Ro> , ¥ 3/1€Ch MBI BHIHM, YTO
COOTHOIIIEHUE Pa3MEPHOCTEH OCTaIOCh HEM3MEHHBIM.

He Menser mpocTpaHCTBEHHOH (GOpMBI ONUCAHMSI B3aUMOJAEUCTBUS, C TOYKU 3PEHHUSA
COOTHOIIICHUH Pa3MEPHOCTH, W pealm3alis mporpamMmbl boibmioro oOwenuHeHus. Takum
o0pa3oM, C TOYKH 3pPEHHS COOTHOIICHHUS Pa3MEpPHOCTEH, BBHIOOP pPa3MEPHOCTH KOHCTAHTHI
B3aMMO/ICHCTBHSI MOJKHO CYHTATh OTIPABIAHHBIM.

B teopuu ¢dusnueckoit pasmepHoctu popmynupyercs [lu —reopema, koTopast yTBEepKIaer,
4TO, €CIU 3ajada ONMChIBaeTcs P mapamerpamu: Ai Az ... Ap, IpudéM M U3 HUX UMEIOT
HE3aBHCUMbIE (U3HUYECKUE pa3MepHOCTH [A], TO U3 HIUX MOYKHO COCTaBHThH P-M Oe3pa3MepHbIX
BeNNYMH (KKOMIUIEKCOB»). DTH BEIUYMHBI (KOMIUICKCHI) OYIyT BBIPaXaTh OINPEICICHHBIC
3aKOHBI TTPUPO/IBI.
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B kauecTBe mapamMeTpoB, ONMUCHIBAIONINX PEATBHOCTH, MBI HCIIONB3yeM (pyHIaMEHTaIbHBIE
KOHCTAHTBI: CKOPOCTh CBeTa C = [m/cek], mocrosunyto Ilnanka h = [ cex] = [ke m? | cex],
rpaBuTalMonHyi0 noctosiayio Hototona y = [H M™D [ k2?1 = [ m "/ (cex’ ko) ] n
koHcTanTy B3anmoneiictaus e = [H M ] = [ke m" | cex?].

Bbe3pa3zmepHslil kKoMIuIeKke (yHTaMEHTATBHBIX KOHCTAHT IIPU 3TOM IIPHHUMAET BUJT;

[ ™ [Uh] ™2 (UG ™ [ ™ = ke cen] ©

[IpeacraBnsier uaTepec TOT (HaKT, YTO MOCIEAOBATEIHHO, HaUMHAast ¢ N = 1 u 10 N = 4,
0e3pa3MepHBI KOMIUIEKC HE COJIEPKHUT OIHY M3 KOHCTaHT. KomIuiekc, OIHaKo, IOIMyCKaeT
npeoOpa3oBaHue K BUIY, KOTOPBIA HaM TpeacTaBisercs Oonee «puzndeckum». Koneyno, stot
HOBBI BHJ COACPKHT TPEABIIYIIHA pe3ylnbTaT. A HWMEHHO, KOMIUIEKC MOXET OBITh
npeoOpazoBaH K BUY:

(e? ho)™ (U (yicyhe)™ = [mkecex] °.

OueBHaHO, 4TO MpH N = 3 GespasMepHO cTaHOBHTCS BenmunmHa — €/ hc, xopouro
W3BECTHA, JUTS CIyJasi, KOT/Ia € 3TO AIIEKTPUICCKHUH 3apsi]], KaK KOHCTaHTa TOHKOW CTPYKTYpPBI
U TIapaMeTp pas3ioKEHHs B KBAHTOBOMW AneKTpoauHaMuke. [1o aHamorn, Hamu fenaercst BRIBOJ,
gro BenmunHa — (p/C’) C SIBIsSETCS eCTECTBEHHON XapaKTEPUCTHKOM KBAHTOBOM IPAaBHTALIHH
(tak kak BKIOYaeT y, C, h). OqHako 6e3pa3MepHBIM MAPAMETPOM ITa BEIMUYHHA OYAET TOJIBKO
npu N = 1. Jns BceX OCTaJbHBIX N OHA SBJISCTCS Pa3MEPHOM BETMYMHOM SKBUBAICHTHOM: [M]
"L 9TO eCTECTBEHHO CO3/aéT TPYAHOCTH TPH MOCTPOCHHH TEOPHH.

Taxum o0pa3oM, 6e3pa3MepHBIi KOMIUIEKC (yHIaMEHTAIbHBIX KOHCTAHT CYIIECTBYET IPH
mobom N. Ho mpu N = 1 u n = 3 oH peanmsyercss B MpocTeHmux Gopmax, TOMyCKAIOIINX
paszzesieHue o e u .

VYMHOKasi ¢ JIByX CTOPOH Ha NC mpuBeeHHOE BBIIIC COOTHOILICHHUE PAa3MEPHOCTEH st
OTO [1/ m?] = [y Ic*] [Aoc] | [m]", nonyuaem: [Aorc] | [ m] = [(y IcH)hc] [Aorc] | [m]". Ecnm
OTBJICYbCS OT MPEEMCTBEHHOCTH TEOPHHA, B OOIIEM cliy4ae, 311eCh, BMeCTO [/arc] MOKET CTOSATh
mo0as BenmmurHa. Takum 00pa3oM, MorydaeM, 4TO COOTHOIICHUS pa3MEPHOCTEH OPHEHTHUPYIOT
HAC, B CJIydae MOTIBITKU IMOCTPOCHUSI TEOPUH KBAaHTOBOW TPABUTALIMH, HA TTOWCK CBSI3H MEXIY
JIMHEHHOM M MPOCTPAHCTBEHHOM MIOTHOCTAMU. [Ipu KOHCTaHTE CBSI3M MEXIy HUMU BHIa [(y
IcH)hd].

Besne Bblme Mbl, IS POCTOTHI, MUCATH € M P, XOTSA, KOHEYHO, HAN0 €n) U Pm). OTH
BEJIMYMHBI B OTJIMYHUE OT C, N B BRIPOKEHHSIX IS CBOMX (QU3UUECKUX PA3MEPHOCTEH COJepIKaT
pa3MepHOCTh KOH(UTYPAIIMIOHHOTO TIPOCTPaHCTBA N, W TaKUM O0pa3oM OT N, 3aBUCHT.
Iostomy, B wactrocTH, momydaem: [e 2/ hc] = [Ry] ™2, a [ (v/cY) hd] =[Ry] ™. Moxmo
KoHeuHo R() u R() paccmaTpuBaTh, Kak HOBbI€ (DyHIaMEHTaJIbHbIE KOHCTAHTBI, yJOOHBIE C
TOYKH 3pEHHUS OTCYTCTBHS WX 3aBHCHMOCTH OT N. be3pa3smepHbIi KOMIUIEKC TpPU 3TOM
npeoOpasyeTcsi K COOTHOIICHHUIO:

R ! Ry)= [m ke cex] °.
BwMmecTe ¢ TeM, 3T0 «y100CTBO» MOKET ByaIMPOBATh SBHYIO BBIJICIICHHOCTh IPOCTPAHCTBA TIPU
n=3.

New theor etical results about space and time

F.A. Hovsepian
Moscow
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This paper discusses an ordinary homogeneous differential equation of the second order
with constant real-valued coefficients. The y(t) solution of this equation has to satisfy
additional conditions. The first of the conditions stems from the analytical research results of
numerous scientists and many years of astronomic observations confirming the stability of the
celestial body motion. This paper discusses only an asymptotically stable solution of the y(t)
equation. The second condition is based on the fact that nature does not know of such notions
as left or right, up or down. Consequently, y(t) for t 3 O isreflected with respect tot £ 0, i.e. an
even functionis obtained v(t)® O fort ® + ¥, and the continuous differentiability of function
v (t) for t = 0 is maintained via two starting conditions that the researcher has at his disposal.

The Fourier’ s transform of v(t) is
¥

V(W) = 2_'; & V(t)exp(- iwt)dt.

In the case considered V(w) has several very important properties. First, V(w) due to the even
v(t) isareal valued function. Second, function V(w) = V(- w) 3 O for all w, i.e. this function is

the probability density of arandom value. Hence, the expansion of the function
¥

v(t) =20 V(w)coswt dw
0

has an important physical meaning which can be ascribed to it based on the known Khinchin's
theorem [1]: v(t) isan autocorrelation function of a continuous stationary random process x(t)
Substituting v(t) in the second order equation for t 3 0 and having differentiated twice this

function under the integral we obtain an identity
¥ ¥

¥
- O WVi(wcoswt dw- ad) Wi(w)sinwt dw + by Vi(w) coswt dw® 0, (t 2 0)
0 0 0

with several remarkable properties. The first property of the identity implies that a change in
the scale of the integration variable results in a change of the scale for t so that the product
stays unchanged:
wt = Mgt
a
The second property of this identity consists in the fact that a change in the sign of the
frequency w changes the sign of t. This property can be utilized after obtaining through the use
of Dirac’s d- functions of the following solution
¥
Va(t) = % O [ch(W- W) + (W w)] V(W) cost W
-¥
of the equation in question. For any pair of frequencies +w we have
dv,,() o
dt

From the interval (- ¥, ¥) through the use of vi(t) oscillations of all frequencies except for are
w = 0 are identified and, as a result, we have the following situation. On the one hand, the
function vy(t) is oscillation coswt, in which possible values of the random value W are
discrete and equal to +w, i.e. an oscillating body behaves as a particle. On the other hand,
however, the random value W can be treated as continuous since all its possible values are
frequencies from the probability density spectrum V(w) (w ! 0), i.e. an oscillating body
behaves as a wave.
This corresponds to the corpuscular-wave dualism for radiation introduced in physics by Louis
de Broglie. Based on this the present author identifies the oscillations as white light. The result
presents dual interest:

1. It has not been known in physics the nature of light generation. We have an answer to
this question now.
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2. The absolute time t has been assumed to be an argument in harmonic oscillations which
represent light. The present result refutes this assumption. An argument here is the time
interval t between sections of a stationary random process X(t), which changes radically the
idea of the Universe composition and the processes taking place in it. Light is the correlation
function of the process x(t), on the one hand, and manifestation of Euclidean and stationary
Universe, on the other hand.

The author’ sresults of [2, 3] are heavily used in the article.
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HoBble TeopeTHUYeCKHE Pe3yJbTATHI O IPOCTPAHCTBE U BPeMEeHH

®.A.OBcensin
HNuctutyT npobsem ynpasienus, MockBa
ovsepian@ints.pike.ru

B nmoxnage wuccrmenyercss OOBIKHOBEHHOE OJHOPOJHOE au(depeHITnaTbHOe YpaBHEHUE
BTOPOTO TMOPsKAa C TOCTOSIHHBIMH BEIICCTBEHHBIMU Kod(pduuuentamu. Ha pemenune Y(t)
9TOTO ypaBHEHMsI HAKJIAABIBAIOTCSA TPeOOBaHMS, HA KOTOpPhIE HE ObLIO OOpalieHO BHUMaHUE
uccinenosateneil. [lepBoe 3 3TUX TpeOOBaHMI CBSI3aHO C YCTOMYMBOCTBIO: pacCMaTPUBAETCS
takoe perreHue Y(t) ypaBHEHUs, KOTOPOE ACUMIITOTHYECKUA YCTOMYMBO U KOTOPOE pasiiaraercs
B uHTerpan @ypee. Bropoe TpeboBaHUe CBA3aHO C TEM, YTO B MPHPOJIE HE CYIIECTBYT TaKHX
MOHSATHH, KaK JIEBOC U MpaBoe, Bepx U Hu3. [loaromy Y(t) mpu t 3 O 3epkanbHO oTOOpaXkaeTcs
Ha t £ 0, T.e. cTpoutcs verHas ¢yukuus V (t) ® O npu t ® + ¥. HenpepbiBHOCTH U
maddepennupyemocts ¢yukiuu V () mpu t = 0 obOecrednBaeTcss € MOMOIIBIO JBYX
HaYyaJIbHBIX YCIIOBUM, KOTOPbIE MMEIOTCS B pacnopsbkeHHH uccienoarens. [IpeobpasoBanue

dypbe pynkuu V(t), Kak U3BECTHO, PAaBHO
¥

V(W) = 2_'1) & V(t)exp(- iwt)dt,

rae V(W) - dyskuus BemecTBenHas, kpome toro, V(W) = V(- w) 3 0 npu Bcex W, T1.e. V(W)

€CTh IUNIOTHOCTh BEPOSATHOCTENH HEKOTOPOH CilydailHON BeMUYUHBL. Paznoxkenue pyHkuuu
¥

v(t) =20 V(w)coswt dw
0
UMECT BaKHBIM (PU3MUYCCKHI CMBICI. corjlacHO Teopeme XwuuuuHa [1]:v(t) - o310
ABTOKOPPEISALUOHHAS (DYHKIMSI HEKOTOPOTO CTAllMOHAPHOTO cirydaiiHoro mpoiecca X(t). DTo
OJIMH W3 JIBYX BXKHBIX PE3YAbTATOB AOKJIA/IA, I0KA3aTEIHCTBO KOTOPOTO MPHUBEICHO B TEOPEME
1. Teopema 2 BcriomMoratenbHasi, B Hell Jokas3biBactes, uTo V(I) MoxHo auddepeHiupoBaTh
nBa pasza moja uaterpaiiom mo t. [Moacrasus V(t) B ypaBHeHHe BToporo nopsaka mpu t 3 0,
MIOJIy4aeM TOXKJIECTBO, KOTOPOE MMEET psJl MHTEPECHBIX CBOMCTB. [lepgoe ceoiicmeo 3TOTO
TOKJECTBAa 3aKJII0YaeTcs B TOM, 4YTO €CIM B HEM HM3MEHHTh MacmTald IepeMEeHHOU
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MHTErpUPOBAHUs, TO ATO IPUBOJUT K U3MEHEHHIO MaclliTaba apryMenTa t, 4rto 10Ka3bIBaeTcs B
Tteopeme 3. Bmopoe céolicmgo 3TOTO TOXKAECTBA 3aKIIOYACTCA B TOM, YTO OJHOBPEMEHHO C
M3MEHEHNEM 3HaKa 4aCTOThl W MeHseTCs M 3HaK t. Mcnonb30BaTh 3TO CBOMCTBO yaaeTcs mocie
noCTpoeHus ¢ momolibio d- pyHkIwmii Jlupaka perieHus ypaBHESHHS B BUJIE

¥

Vn() = 1 &) [ch(W- W) + co(W+w)] V(W) coswtaW,

2
4TO JI0Ka3biBaeTcs B TeopeMe 4. M3 unteppana (- ¥, ¥ ) nonapHo BBIICISIOTCS KOJeOaHUs BCEX
yactot, kpome W = 0, 1 mosrydaeTcs cieayrorias kaptua. C oqHON cTOPOHBI, GYHKIHS Vin(t)
npejacTaBisier coboil kojebanue COSWME, B KOTOpOM BO3MOJKHBIE 3HAUEHHUS CIIy4alHOMU
BennuuHbl W aucKpeTHbl M paBHbl *W. C npyroit cropoHsl, B QyHKIUH Vpy(t) ciaydaiiHas
BenmunHa W HenpepbiBHa, Tak kak W 1 (0, ¥). C TOYKM 3peHHs aBTOpa 3TO COOTBETCTBYET
KOPIYCKYJIIPHO-BOJHOBOMY Ayalu3My sl HM3JIy4eHUH, BBeJeHHOMY B ¢usuky Jlyn e
Bpoiinem, u maeT BO3MOXHOCTh MIACHTH(UIMPOBATH 3THU KoJieOaHUS C OEIbIM CBETOM. JTO
BTOPOU OYEHb BAXKHBIN PE3yiIbTaT, KOTOPBIN IIPEICTABIIAET IBOSKUN UHTEPEC:

1. B ¢u3uKe 10 HACTOSAIIEro BPEMEHU He OblIa M3BECTHA NMPUPOJa BO3HUKHOBEHUS
0€eJIoro CBETA;

2. 10 HACTOSIIIETO BPEeMEHH B (DU3HMKE CUMTAIOCH, YTO B TAPMOHUYECKUX KOJICOAHMSIX,
KOTOPBIE MPEACTABISAIOT COO0W OeNbIi CBET, B Ka4eCTBE aprymMeHTa (Uryrupyer abcoaoTHOe
Bpems {; OJHAKO MOJYy4EeHHBIH pPe3yNbTaT OMPOBEPraeT ATO MPEACTABIECHUE - APTyMEHTOM
37IeCh SIBJISICTCS MHTEPBAI BpeMEHH t MEX/y CeYeHUsIMH CTallMOHapHOTO mporecca X(t).

[TosmydyeHHBIN pe3ylbTaT B KOPHE MEHSAET B3I HAa CTpoeHHe BceneHHOW W Mpouecchl,
npoucxodsamre B Heid. CBET - 3TO KOppesIMOHHAs (DYHKIHS CTallMOHAPHOTO CIIY9ailHOTO
nporecca X(t), ¢ 0JIHO# CTOPOHBI, ¥ MPOSIBJICHNUE EBKJIMIOBOI U cTanMoHapHOW BceenenHoi, ¢
Apyroi cropoHsl. [Ipu U31105)KeHUN KCIIOIB30BaHbI pe3yiibTaThl aBTopa [2, 3).
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KBanTepHuoH B Mupe (pM3N4eCKONA HAYKH,
oTpakamwlleil peajlbHbIA MUP

9J.A. UcaeBa

WNuctutyr pusnkn Akagemun Hayk AzepOaiipkana, Az-1143, baky, nip. xaBuna, 33
elmira@physics.ab.az

B nanHo#t paGoTe wu3yuaroTcs BOMNPOCHl W3 KBAHTOBOM MEXaHUKH, CBSI3aHHBIE CO
B3aUMOJICHICTBUEM CO3HAHMSI HaONOJaTeNis C MHUpaMH. pealbHbIM, UYBCTBEHHBIM U
¢uznueckoit Hayku. [lokasbiBaeTcs, 4YTO HCHOJIb30BAHHWE T'MIEPKOMIUIEKCHBIX UHCEI
11e7IeCO00pa3HO MPH IAHHOM H3YYCHHH.

W3BecTHO, 4TO MHOTHE BOIIPOCH KBAHTOBOM MEXaHUKHU CTaBWIIM U CTaBAT B TYIUK MHOTHX
yueHbIX. Hanpumep, BceM M3BECTHBIN MapaJioKe B OMBITE KIIPEAUHIEPOBCKUM KOT». Onucanue
COCTOSTHHS KOTa ()KUB HJIM MEPTB) B KaMepe 3aBHCUT OT TOTO, YTO MOCMOTPEIIM MbI B KaMepy

65


mailto:elmira@physics.ab.az

WM HET, T.€. 3aBUCUT OT Hallero co3Hanus. [loaToMy co3Hanue HabmoaaTeNs ABISETCS OJTHUM
13 00bEKTOB U3YUEHUSI KBAHTOBOM TEOPUH U3MEPEHUH.

B otkpbITO#i cucTeme, KOrja Hallle CO3HaHUE BHE €€, MapaloKC pa3peliaeTcs ¢ IOMOIIbIO
SIBJICHUS JCKOTEPEHIMU. B 3TOM ciyuae BuauMas KapThHa Mupa (HampuMmep, KOT JKHB) €CTh
pe3yJIbTaT B3aMMO/ICHCTBUS HAIETO CO3HAHHUS C OKPYXAIOUIEr0o MUPOM (KOJUIATIC BOJHOBBIX
GYHKIMH HAIIero CO3HAHUS M OKPYXKAIIIero Mupa). Buammas Hamu KapTHHA MUpa — 3TO
YyBCTBEHHBI MHUp U U3-3a TOTO, YTO OH 3aBHCHUT OT CO3HaHUS HaO0JaTesNs, eCTh Ha CaMOM
Jiefie WIUTIO3USL WM WILTIO3MS Kilaccuueckoro Mupa. OTpakeHre 4yBCTBEHHOIO MHpa B MHpE
(dbu3HYeCcKO HAyKH eCTh Kiaccuieckas (pusuka. B kmaccudyeckoit (pu3mke BOMPOCH], CBSI3aHHBIE
C B3aMMOJICMCTBHEM CO3HAaHUS C OKPY)KAIOIIMM MHPOM HE pPacCMaTpUBAIOTCS, JaXKe €CIU
paccMmarpuBaeTcsi OueHb IIHMpokas cucreMa. He paccmarpuBaroTcs 3aBeloMO IMOTOMY, YTO
UCCIIETyeMbIH MUDP — MHp, YK€ peaJIn30BaBIINICS B pe3ysIbTaTe JeKOTePEHIIH.

'S Ya z
Y/\
YA 8Q 80
60 60
XA X?
X
pX >
20 20
60cosa.
Puc.1 puc.2

B 3amkHyTO# cucreMe, KOorja Halle CO3HaHUE BXOJUT B HEE, AEKOTEPEHLIUs MPOUCXOIUTh
He MOXeT. B aTom ciydyae Mup — 3TO pealbHbIH MHpP M M3-3a TOTO, YTO OH HE 3aBUCUT OT
CO3HaHMs HabmroAaresns ecTb OOBEKTUBHBIM MUP. MOXKHO cKa3aTh, OOBbEKTUBHBIM KBAHTOBBIN
MUp, (KBAHTOBBI MUP TOXKE HE 3aBHCUT OT HaIIero co3HaHus). OTpakeHHe PealbHOro MUpa B
¢u3znyeckoil KapTUHE MUpAa €CTb KBaHTOBas (u3uka. B ombITe <«aupeauHrepoBCKUN KOT»
JIOTMKA KBAHTOBOM MEXaHMKH 3aCTaBJISI€T HAC CUUTATh, YTO KOT KUB U MEPTB OJHOBPEMEHHO.
Jlyis paspelieHus 3TOro Mapajokca B 3aMKHYTOM CHUCTEME CYIIECTBYIOT MHOTO TEOpHi, HO
camasi 3HAMEHMTas U3 HHMX MHOTO MHpOBas HHTEpIpEeTalusl KBAaHTOBOM MeEXaHUKU
DBeperra_Ywuiepa [1]. B 3ToM ciydae CyImecTBYyIOT MHOTO MHPOB, KaKIbIH W3 KOTOPBIX HE
MEHee peajieH, 4YeM OCTallbHbIE. ' eOMEeTpUYecKr 3TO MOKHO cede MpeACTaBUTh Tak. PeanbHbIi
MUp (OOBEKTHBHBIA KBAHTOBBI MHpP) — 3TO CJOXHas oObeMHass (urypa, a WUTIO3USI
KJIACCHMYECKOTO MHpa — OJiHa M3 rpaHeit 3toi ¢urypsl [2]. B manHoi paboTe moka3siBaeTcs,
4TO CJIOXKHAasi 00beMHas (pUrypa ectb CUMILIEKC.

W3 dpyakumonansHoro ananusa [3] u3BecTHO, uTO TOYKH { Xp+1}, HaAXOmAIIHECA B OOIIEM
MOJIOKEHUH 00pa3yeT N-MepHbIi cuMIniekc. JIroosie u3 Hux (k+1) -Touek, rae K < N, TaKxKe
HaXOJATCsl B OOLIEM IOJIOKEHUH M 00pa3yloT K-MEpPHBII CUMILJIEKC, Ha3bIBa€MbI K-MEpHOMU
I'PaHbIO JAaHHOTO cuMIuIekca. Hanpumep, oqHa TOYKa — HYyJIBMEPHBIN, OTPE30K — OTHOMEPHBIH,
TPEYroJbHUK — JBYMEPHBIN, TETpa3p — TPEXMEPHbIN CUMIUIEKCH U T. 1. IlpencraBum cebe,
9TO Ha ABYX KoopauHaTHOU TutockocTd XOY, Ha ocu X oTMeUaeTcsl YUCIO MEPTBBIX KOTOB, a
Ha och Y-uuCclIO OJKMBBIX KoToB. JlomyctuM, y Hac B okcrmepumente co 100
«IIPEMHTEPOBCKUMH KOTaMH» CIy4alHO MOJy4miiock, 4ro w3 Hux 80 — kuBble, a 20 —
MepTBbIe. MOTYT OBITh pa3Hbl€ YHCIIA dKUBBIX U MEPTBBIX KOTOB U3 OOIIETo YKcia BCEX KOTOB.
Ho ocranoBumcst Ha umciax 100, 80, 20. 3mech BEpOSATHOCTH, TOTO YTO KOT JKUB, paBHA
npubmmsutenbHo 0,8, a meptB -0,2. Toukn 20 m 80 -7aBe BEpIIMHBI MOKA CTPOSIIETOCS
cumIniekca. B npyrom cirydae wiu B apyroid MomeHT BpemeHu co 100 «urpequHrepoBCKUMU
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KOTaMu» JOMycTuM, y Hac 60 - KuBbIX KOTOB, a 40 -MEpTBBIX KOTOB. DTH TOYKH CTaBUM B
Jpyryto cucreMy koopauHat X0 y¢,“Bonz{51my}0” B 3-x MepHoe mpocTpancTBo. CoequHIM
nostyueHHble 4 Touku. [lomyunm TpexmepHsblil cumiieke - terpa3ap. [Ipu nmocrtpoenuun 3toro
CHMILICKCA MbI IPOU3BOJILHO B3sIM 4eTBepKy ciydaiaeix umcen (20,80,40,60). U3
MaTeMaTHKU M3BECTHO [4] , 4TO ueThIpe mepeMeHHbx a , b, ¢, d, paccmMarpuBaemMble Kak
& COo .
OJTHABEIMYHMHA, B (OpPME MaTPHIIbI T eCThb KBaHTCPHHOH. Kak BHIHO, TpeXMepHbII
& dj

CHMIUIEKC — TETpad/p U KBAaHTEPHUOH OYCHb OJM3KM W HAMOMHHAIOT JIpyr apyra. OnHako B
OTJIMYMH OT TPEXMEPHOIO CHUMIUICKCA, KBAHTEPHHOH HEBO3MOXKHO HArJISIIHO ceOe
npeicTaBuTh. KBaHTEPHUOH — THUIEPKOMIUIEKCHOE uHucio X=ai+bj+ck+d reomerpuuecku
peanu3yemoe B 4-eX MEPHOM TNPOCTpaHCTBE. B maHHON paboTe MOKa3pIBaeTCs, YTO MOKHO
Ka)X/IOMy KBaHTCPHHOHY CTABUTh B COOTBETCTBUE TPEXMEPHBIN CUMILIEKC U Hao0opoT. Mes B
Habope, HarpuMep, Bbilie B3sThie A1 cuMiniekca uncia (20,80,40,60),Mbl MOKHBI HANTH &,
b, ¢, d. /st aToro Mel mocTynuMm cieayromum oopazom. Touku 20 u 80 HaxoaATCs B CHCTEME
koopauaat X0V, moaromy a= 20, b=80. ITycts yron mexay X u X" paBro a. Crpoektiupyem
touky 40, crosiinyro Ha ocu X Ha ocbh Z, nepreHIUKYIspHY0 ocsim X u Y (puc.2). [Tomyunm
c=40sina. Ilpoexuus Touku 60 Ha Y~ Ha ock Z ecthb 0=60cosa. Takum oO6pa3om,
KBaHTCPHHUOH, COOTBETCTBYIOIIMH HalleMy H300pakeHHOMY Ha puc.l cuMIuiekcy, ecTh
x=20i+80j+40sinak+60cosa. Eciu Hamo craenath OOpaTHYO OIEpaIMio, TO MOKHO
NOCTYNHTH TakK. M3 umeromerocs kBatepHuoHa X=ai+bj+ck+d Hago HaiiT HaboOp ymcen st
cumruiekca (N, r, I, m). Yucna N u r Haxoasres nmpocto: N=a u r=b. Yucna | u m waxomarcs us
CUCTEMBI YPaBHEHHM:

c=lsina,

d= meosa ,

m=a+ b.
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O HEeKOTOPBIX BOMPOCAX YETHIPEXMEPHOU TOMOJIOTHH:

0030p COBpeMEHHBIX UCCJIeI0BAHUI
P.B. Muxaijios

Joknan npezacraisieT 0030p HEKOTOPBIX IPOOJIEM, BO3HUKAIOIIMX B 4-MEpPHON TOIOJIOIHH.
@usnueckass UHTYHLHS BBLACISAET YEThIPE MU3MEPEHHs KaK €CTECTBEHHO COOTBETCTBYIOIIME
MaTepUaIbHOM peanbHOCTU. M npakTUYeckn BO BCEX MHOTOMEPHBIX COBPEMEHHBIX
(bu3NYECKUX TEOPUSIX UYETBIPEXMEPHOCTh UIpaeT 0ocolOyio posib. MHOromepHble KBAaHTOBbBIE
TEOpUU  MOJA, TEOPUHM CTPYH 4HacTO  pacCMaTpUBAIOTCS  BMECTE CO  CBOMMH
KOMITAaKTU(PUKAIUSAMH, T. €. B KAyeCTBE OCHOBHOIO IPOCTPAHCTBA, OIMCHIBAIOLIETO
peanbHOCTh, Oepercs HEKOTOPOE YETBIPEXMEPHOE IIPOCTPAHCTBO U YMHOXAeTCs Ha
MHOTOMEPHOE KOMIIaKTHOE€ MHOrooOpasue. Takum myTeMm moJiydaeTcsl U MSTUMEpHas MOJEIb
Kanynpl-Knelina, u gecaTumepHple TEOpHHM CynepcTpyH. HHTepecHO, 4YTO ¢ 4HCTO
MaTeMaTH4YEeCKOW TOYKH 3pEHUs Pa3MEpPHOCTb YEeThIpe OKa3blBaeTcs caMoi cioxHoil. C
IIEPBOTO B3IJIAJA, ATO IPOTUBOPEYUT HAIIUM HMHTYUTHUBHBIM IPEICTABICHUAM O IOHATUHU
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pa3MepHOCTHU: Belb, YEM BBIILIE Pa3MEPHOCTb, TEM HOSBIISETCS O0Jblle clloKkHOCTeH. OHaKO,
3TO He Bcerja Tak. HoBble pa3MepHOCTH YacTo JIal0T HOBYIO cBoOoay aelicTBuid. EcTecTBEeHHO,
YTO NIpPU 3TOM JI0JDKHA BO3ZHUKHYTh HEKas CepeluHa, B KOTOpoil HeoOxoaumas cBoOoja
NEUCTBUIM OTCYTCTBYET, a MaJlOMEpHbIE METOJbl cllabo MNpuUMeHHMbl. B Tomosorum sta
Cepe/luHa U €CTh pa3MepHOCTS 4.

On some questions of four dimensional topology:

a survey of modern research
R.V.Mikhailov

The goal of this report is to give a small survey of some problems in four-dimensional
topology. Our physical intuition distinguishes four dimensions in a natural correspondence
with material reality. Four dimensionality plays special role in almost all modern physical
theories. High dimensional quantum fields theory and string theory are considered often
together with their compactifications, i.e. the main space, describing the reality is a product of
afour-dimensional manifold with some compact high-dimensional space. In this way we come
to the well-known Kaluza-Klein model and ten-dimension superstring theory. It is an
interesting fact that the dimension four is a more complicated dimension from pure
mathematical point of view. It seems that there is a contradiction with our intuition in
understanding of the dimension concept, really, new dimensions give us new complexity. But
it is not true in general. Additional dimensions often give a new freedom. It is natural that we
must have some golden mean in this approach, in which we don't have a necessary freedom,
but low-dimensional methods weakly work. In topology this mean is dimension four.

Yucio 1 BpeMsi: aHAJIUTHYECKUI 0030p MOAX0A0B (Ppu3uKO-
MAaTEeMATHYEeCKOI0 €CTECTBO3HAHMUSA K U3yYeHHMIO (peHOMEHA
BpeMeHH

B.C. Yypakos
BoJsirogoHckuit MHCTUTYT cepBHCa
HOxHo-Poccuiickoro rocy1apcTBEHHOTO YHUBEPCUTETa SKOHOMUKH U CEpBHUCA
347375,PoctoBckas o0u1., r. Bonromonck, yir.Yepaukosa, 6.
kvn @ volgodonsk .ru

B moxmane aHanM3MpyOTCA MOAXOIbI (DU3MKO- MAaTeMaTHYECKOTO €CTECTBO3HAHUS K
U3ydeHHI0 (EHOMEHAa BpPEMEHH W OCOObIE YCIEXH TMOCICIHUX JIeT . MOJICTHPOBAHHE
pa3IMYHBIX acleKTOB (eHOMEHA BPEMEHH , CBSI3b BPEMEHHU C MOCTOSIHHOM TOHKOW CTPYKTYPBI
a= 0,007297351, BeIsSBICHHAS B Pa3HBIX MOJIXOJAaX W TOMBITKA YHUCIOBON OIEHKH « CTPEIIBI
BPEMEHU».

IIpoTuBogasHasi nmyjJbcanus NOTOKOB BPEMEHU U JHEPTUH B
CTPYKTYpP€ OTKPBITBIX CHCTEM — BEPOSITHASI IPUPOJIA TPABUTAIIUHA

Bausipxo B.T'.
MOCKOBCKHI HHCTUTYT PaHOTEXHUKH, 3JICKTpOHUKH U aBToMaTHKH (TY)
vanyarho@bk.ru

Metoposoruyeckoe pelieHHe MNpod0JeMbl AaHAJM3a OTKPBITBIX CHCTeM. AHaIN3
OTKPBITOH CHCTEMBI MOKET OBITh POBEAEH 0€3 MOTepU €€ LENOCTHBIX XapaKTEPUCTUK TOJIBKO
B TOM Cllydae, €CIM BBIIEIAEMBIM TEOPETUYECKUM JJIEMEHTOM SBIISIETCS IPOLECC,
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bopMUpYIOLIUIT  TUHAMHYECKYIO CTPYKTYypy cuctembl [1]. Toabko mporiecc coxpaHseT
OTHOBPEMEHHO HE3aBHUCHMbIC CBOMCTBAa HCCICAYeMON CHUCTEMbl, COOTHOCHTEIbHBIC U
LEeJIOCTHBIE CBOMcTBa [6]. YHuUBepcambHOCTh mpoiieccoB Tuma ¢uukkep - tyma (DII)
MO3BOJISIET CYMTATh €r0 TAKUM KPUTEPUEM.

@Il mupoko MU3BECTHOE B JIMTEPATYPE SIBJICHUE, OTIMYUTEIbHAS OCOOCHHOCTh KOTOPOTO
BBIPAKACTCS TUIICPOOJIMUECKIM 3aKOHOM 3aBUCUMOCTH CIEKTPAIBHON IUIOTHOCTH MOIIHOCTH

1
w"’

mryma S(W ) oT 4acToThl W : S(w) =

(1)
rae N msMmensercs ot 0,5 mo 2.
Her Takoil mpupoiHOi, cOlMalbHON MM TEXHUYECKOW CHCTEMbI, KOTOPOW Obl HE ObLI
npucyit ¢aukkep-miym. @I mposBisercs B cUCTEMaxX pazIW4YHOW NHPUPOJBI B BEChbMa

IIAPOKOM  JMara3oHe 4YacToT  OT 10 ' I'n (Bcenennas) ;o 10*Tn  (mpoTom).
[IpocTpaHCTBEHHO-BPEMEHHbIE MapaMeTpbl JAUHAMUYECKON CTPYKTYpbl JHOOOH CHUCTEMBI B
YKa3aHHOM JMarna3oHe YacTOT MOTYT ObIThb BBISBIEHBl SKCIIEPUMEHTAIBHO Ojarogaps
criektpockonuu ¢uiukkep - myma (COIL) [51.5].

JKCNEePUMEHTAIbHBIA METO] WCCJIe0BaHUsSI (PUHCIEPOBOH CTPYKTYPBI OTKPBITHIX
cucrem. B jlokiajne npuBeeHbl IKCIIEPUMEHTANBHBIC PE3yIbTaThl UCCICIOBAHKS CTPYKTYPBI
NEKTPUUECKOTO TOKA, MOJATBEPIKIAMOIINE TUIOTE3y O BO3MOXKHOW TpaHCHOpMAIUU SHEPTHU
IPaBUTAI[HIOHHOTO ¥ AJICKTPOMArHUTHOTO MOJIeW MPH COBMAJCHUM (a30BBIX CKOPOCTEH HX
BOJIH B MOCTOSTHHOM MarHuTHOM Tiosie [10-13]. Tlockonbky Ha OTpe3Ke COOCTBEHHOTO BPEMEHU
Takoro copmajeHusi, Dt Hemb3s pa3nuuuTh BUABI 3HEPIHH, BBEICHO IPEIIOJIOKEHHE O
CIIMHOM BHJEC DHEPrUM — JHEPrHH €IUHOTo Mojs. M3 3Toro mossi, HpearnoyiokKHUTENBHO,
MPOUCXOIUT KOHJAeHcanus «BemiecTBa» [5] (cxema*). OOOCHOBaHHWEM CXEMBI* SIBIISCTCS
IKCIIEPUMEHTAILHO YCTaHOBJICHHBIN (DAKT BO3HMKHOBEHHS «BEIIECTBA» U3 MOJII B CTPYKTYpE
JNMEKTPUUECKOr0 TOKA M 3aBUCHMOCTH €r0 MacChl OT COOCTBEHHOTO BpPEMEHH U
HAMNPsHKEHHOCTH T'PAaBUTAIIMOHHOTO TOJs B cucteme «Connne — Jlyna — Semus» [53]. Tox
«BEIECTBOM» MOHUMAETCS OOJAaCTh HAPYIICHHS HW30TPOIMHOCTH  TIOJIS, HarpuMmep,
JOJTOXKUBYLIAs QIYKTyarusl.

Cxema*
I'paBuranmonnoe nosne (I'PIT) A B
+ ® Enuublii BUJ 3HEPTUA ® «BemecTBo»
OnexktpomarautHoe noje (OMIT) - — SHEPTrUs eIUHOTO MO | o

DKCIEePUMEHTATIBHOE ONPEICICHNUE CTPYKTYPHI IIPOIIECCOB YIIOPSI0UYCHHUS SHEPTUH TTOJICH,
CBSI3aHHBIX ¢ (YH/IAMECHTAILHBIMH BUaMH B3auMoJiercTBHi [51.5] (cxema*) nocturaercs
Os1arogapsi BO3MOXKHOCTH OTPENICIIUTh KPUTUIESCKUE YACTOTHI, Pa3rPaHUUMBAOIIIE 00JIaCTH
YCTOWYMBOCTH TPOIECCOB YIOPSI0UCHHSI SHSPTUH MOJIsI B «BeriecTBo» ([51-11] —
COOTBETCTBYIOIIHI JINTEPATYPHBIH UCTOUYHUK, IPUBEAEHHBII B padoTe [5])

DKCHEPUMEHTAIBHO BBISBIICHHBIE KPUTHUYECKHE YACTOTHI TIO3BOJISIIOT 3a(DUKCUPOBATH IS
KaXKJI0TO Ipoliecca CIIEAYIOLINe mapaMeTphl:
S(w)

— CKOpOCTh HAKOIUICHHs 3Heprud W) MpHU YMEHBIICHUH YacTOTHI, d—WB npezaenax

UHTEpBaJa
DWi,j....k;
(2
- COOCTBEHHOE BpeMsi, TIpolecca YIOPSAOUYCHHUS OHHEPTrUU TPABUTAIMOHHOTO TIOJA B
KBCIIICCTBO>»
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(3)
(4)

B nokmane mokasaHo, YTO JAMHAMHUYECKAsh CHCTEMBI CTPYKTYpa OTKpPBITOH CHCTEMBI,
orpejeseHa crekTpoM BenuunH naevicteust D(DE, Dt ) :
D(DE,Dt)ij..x=DEij..«x “Dtij. .k, (5)
YcraHoBieHo, 4To mapaMerphl (2-5) 3aBHUCAT OT HW3MEHSIOIIETOCSd BO BPEMEHH
HaNpPsLKEHHOCTH TPABUTALIMOHHOTO moJisi [5s5]. Jlokaszano, uto ®II npexacraBnser coboit He
€IUHUYHBIA CIIy4yalHbId MpPOLIECC, KAK CYUTAIMA pPaHEE, a COBOKYIHOCTh MPOLIECCOB
YIOPSAZAOYCHUsS] HSHEPTUU PA3IMYHBIX IMOJICH B «BemiecTBO». [loaToMy (QuUKKep - mym He
MOXeET OBbITh TIPE/ICTaBIICH YpaBHeHHEM (1), a 10/pKeH ObITh omHcaH ypaBHeHHEM (6):
ds(w) 1
X
W

- BHEPTHIO ITpolecca, DE

S(W)ng <w<wip =

Oco6ennoctpb nporieccoB @I sBnsiercs DW® O u @@ ¥, xorma W® 0. [Iponeccor
W

OYCHBb Y3KHX YAaCTOTHBIX JUAIIa30HOB XapaKTCPHU3YIOTCA 0OJIBIIIUM KOJUYECTBOM HAKOIIIECHHOM
sreprun (SW)® ¥ ) 3a cuér Oosbimoro coOCTBEHHOro BpemeHHu mpouecca Dt u 6osbioi

dS(w)
dw

CKOpPOCTH O6pa3OBaHI/I5[ «BCHICCTBA» NPpHU YMCHBIICHUHN YaCTOTHI.

Ha OCHOBAaHHUU (6) CHCKTpaJ'IBHaSI IINIOTHOCTH, B BBIACIICHHOM KpI/ITI/I‘-IGCKI/IMI/I qacroraMu

Jana3oHe, paBHA MIPOU3BEICHUIO
Sw)=t ~ Dt " D, @)

rne t — Bpems coObitmss, Dt — coOcTBeHHOE BpeMs YIOPSIOYCHHS] SHEPTHH IO B
«BemecTtso», D — nelicTBue.

Cornacuo (7), BbIJEICHHE YHEPTUH, BEIMYNHA KOTOPOH 3aBUCHUT OT MAaCChl «BEIICCTBA» —
3TO COOBITUE B YETHIPEXMEPHOM (DUHCIEPOBOM IMPOCTPAHCTBE C TPeMs KOOpPAMHATAMU
BPEMEHU.

t (Bpemsi coGbrtist) — X (coberBenHOE mpomecca) t (mokampHOE) — W C 4YeTBEPTOU
KoopauHaToi — aeiicteueM, D. [IpeacraBinenus o ueTbpEXMEPHOM BPEMEHHOM IIPOCTPAHCTBE,
KaK aJIbTePHATUBBI MPOCTPAHCTBY MuUHKOBCKOro, pa3suBaeT [lasmos [1.I'.[4].

CrekTp BeNMMYUH JAEUCTBUA (UKCHPYET B3aMMO3aBUCHUMOCTh DJHEPreTUYECKUX U
BpPEMEHHBIX M3MeHeHui B otaeabHOM OCII 1 B MHAMHUYECKOH CTPYKTYPE CHCTEMBI [ 7] .

Ecimu yaects, uro D=DE " Dt , To (7) mpurmmaer Bux; S(w)=t ~ Dt >* DE
(8).

W3 (8) BumHa KBajpaTW4Has 3aBUCHMOCTH BBIJACISIEMOW JHEPrHH OT COOCTBEHHOTO
BpEMEHH €ro camMoopraHuzauuu. Takas 3aBHCHUMOCTb OIpENENseT IPOCTPAHCTBEHHYIO
CTPYKTYPY BBLACISIEMON SHEPrUH, HAPUMED, MPHU B3PbIBE BOIAOPOIHON O00MObI ((poTorpaduu
HUMEIOTCS B HHTEPHETE).

Oco6ennoctp mpomneccoB DI sBusercs DW® O, xorma W® 0. IIpomeccsl 04eHb Y3KHUX
YaCTOTHBIX JHMAla30HOB XapaKTEPU3YIOTCS OOJBIIMM KOJIMYECTBOM HAKOILJIEHHONW SHEpruu
(SW)® ¥ ) 3a cu€r 6OJBLHIOr0 COOCTBEHHOTO BpeMeHHM mporecca Dt u GoJIbIIOH CKOPOCTH

dS(w)
dw

o0Opa3oBaHus «BEILIECTBA» IIPY YMEHBIIIEHUN YaCTOTHI.

Ectp ocHOBaHMs monarath, 4To CTpykTypa npoueccoB tumna DI, ¢ kaxaplM HX KOTOPBIX
CBsI3aH OIpeAETIEHHBIN MPOLIECC CAMOOPTaHU3alMU IBYX (OpPM MaTepuu, OTPAKAET CTPYKTYPY
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OuHCIEpOBBIX MHPOCTPaHCTB OTKpBITOM cuctembl. DCII xapakTtepusyromuecss OOJbIIUMHU
dS(w)
W

3HaueHusMu Dt u — 3TO BBICOKO dHEpreThyeckue npocrpanctsa Guncnepa.

IIyabcanmusi MOTOKOB BpeMeHH, BbI3bIBAKOIIAS MYJbCALMI0 MACChl «BelleCTBa» M
MOTOKOB M3JIy4yaeMoii rpaBuTauMoHHOM 3Heprun. OcobenHocThio M1060r0 OCII oTKpHITOM
CUCTEMBbI B 00JIACTH HU3KUX U YIbTPAHU3KUX YACTOT SABJIAETCS MPOTUBO(HA3HOE U3MEHEHHUE €T

BenuuuH cobctBenHoro Bpemenu DU u smeprunm DE [53]. Xapaxrep usmenenns Dt u DE
OCII omnpenensercss CBOMCTBAMU BEIYIIEro Ipolecca B CTPYKTYpe HEJIMHEHHON CHCTEMBI
[513]. Takum mporieccom sIBISIETCS TpoIiecC ¢ HamOousbiieH Bemuumuo Dt ., (mpomecc ¢
HAMMEHBIICH JUIS HCCIIEAYEMOW CHUCTeMbI BenuunHOW DW), KoTopas Ha MOpPSIOK OOJIbIIe

COOCTBEHHOTO BpPEMEHU Dt lj,...k MEHEE YCTOMYMBBIX IIPOLIECCOB, KOTOPBIM COOTHECEHBI

obOnactu Oosiee BBICOKMX 4acTOT. Hampumep, KBa3UNepuOJMYHOCTh KoJjeOaHUM Dt sen B
CTPYKType  OJIEKTPHUECKOTO TOKa [5p] ompemeneHa NEpHOAMYHOCTBIO — KOJIeOaHUI
HanpspKEHHOCTH — rpaBUTalMOHHOrO  mojisi  CosHLa,  BBI3BAHHBIX  IyJIbCAallUEH  €ro
MarHuTochepsl.

W3menenne Bo BpeMeHH cyTok DU e, m Dt 1j,....k TPOUCXOAUT B IIPOTUBOIIOJIOKHON (ase
[57]. Tlockonbky coOcTBeHHOE BpeMs U 3Heprusi coObITrs Kaxaoro @CII cBsa3aHbl BEIHIHMHON

NEUCTBUSA, TO YBEIUUYCHHUE Dt j mpuBOUT K yMeHblieHuo DE . Mexny ®CII nunamuyeckoi
CTPYKTYPBI CYIIECTBYET HE TOJBKO MOTOK COOCTBEHHOTO BPEMEHH, HO M COMPSHKEHHBIN ¢ HUM
nmoTok sHepruu. [lymecupyromiee mnepepacupeneieHne BpeMEHH OT 00Jiee YCTONYHBOTO
mporecca K MEHEe YCTOWYMBBIM MPOIECCAaM BBI3BIBAET IPOTHBOIOJIOXKHOE MO (aze u
HalpaBJIeHUIO TepepacnpeneieHue >Hepruu. Ilepepacnpenenenne sHeprun OCII o3nauaer
nepepacnpesieieHue MacCchl  «BemecTBa». Macca sBIgeTcCsS MEpod T'PaBUTALMOHHOTO
B3aUMO/ICHCTBHS. [IpencraBneHubie AKCIEPUMEHTAIIbHbBIC pe3yabTaThI MO3BOJIAT
MPEANOJIOKHUTh, UYTO  TEPUOJAMYHOCTH HW3MEHEHHS  DHEPrUU-MacChl, O0OYCJIOBJICHHAs
MYyJIbCUPYIOIIUM  ITOTOKOM  BPEMEHH, BEPOSITHO, SBISIETCA  MPUYUHOW  M3ITy4YCHHS
rpaBUTAIIMOHHBIX BOJIH.

N3noxena rumore3a OpUpOAbl TPABUTALMOHHOTO B3auMojeucTBusa. llokazaHo, d4ro
cOOCTBEHHOE BpEMsI 3aBUCUT OT SKCTCHCHBHOTO HapaMmerpa cuctembl. [1o100HbIe TIpOIIeCcCH B
MPOCTPAHCTBEHHO  PAa3JICNIEHHBIX CHUCTEMaX, TMPH OJMHAKOBBIX BHEIIHUX YCJIOBHSIX,
XapaKTepU3YIOTCS OJMHAKOBOM BENMYMHOMN JedcTBUsA. [[03TOMY B cMCTeMax OTJIMYAKOUIUXCS
Maccoi, COOCTBEHHOE BpeMsi Il  MOJOOHBIX IMPOIECCOB CAMOOPraHU3AIUHU «BEIIECTBA»
OKa3bIBACTCS PaA3JIMYHBIM. B CHIly 3TOro BO3HUKAEeT HAIpPaBJICHHBIM IMOTOK BPEMEHH OT
CUCTeMbl C MeEHbLIEH Maccoil kK cucteme ¢ Oonblied maccod. Takoil NMOTOK BpeMeHU
WHUIMUPYET MOTOK TPABUTANMOHHON SHEPTHH OT CHCTEMBI C OOJIBIIION Maccoil K CHCTEME C
MeHblIell Maccoil. IlpoTuBodaszHoe u3zMeHneHue cobctBeHHOro BpeMeHu U 3Heprun DOCII
MPOCTPAHCTBEHHO PAa3JCIEHHBIX CUCTEM SBIISIETCS, BEPOATHO, MPUYMHOW T'PaBUTALMOHHOTO
B3aUMO/ICHCTBHS.
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Bpemsi: apeajibHbIe MHOKECTBA M XPOMETPHKA
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als 19589, r.KpacHosipck,.660049
polyan2002@mail.ru

Bpemsi 0OBIYHO  OTOXXIECTBISETCA C OJHOMEPHBIM JIMHEHHBIM  KOHTHHYYMOM
JNEHUCTBUTENBHBIX YUCEN, TJe KaXJash TOYKa COOTBETCTBYET MTHOBEHHUIO BpeMEHH. BO3MOKHBI
TaK)K€ DSK30THMUECKHE MOJIEIIM BPEMEHHU, IJIe MIHOBEHHUS 00pa3yloT CUYETHOE MHOXXECTBO
HATypaJibHOTO psna (3TO TOapa3yMeBaeT aTOMAapHYKO CTPYKTYPY BPEMEHH), a TakkKe, IJie
JOTTYCKAETCSl KOJIBLIEBOM MOPSJIOK CIEAOBAHUS MTHOBEHHM. B OCHOBE BCEX 3THX BapHaHTOB
JIeXKaT MPEeACTaBIeHUs, CHOPMUPOBAHHBIC TEOMETPHUUECCKUM MyTEM, U albTEPHATUBHBIM OBLIT
OBl MOJXO0J, KOTJa BpeMs MOJICIUPYETCS C MOMOIIBI0 MHBIX MPEACTABICHUHN, XapaKTEPHBIX
MMEHHO [UIsi BpPEMEHH, a He JUId MNpocTpaHcTBAa. B  manHoW pabore mpemiaraercs
XpOHOMETPUKA, OCHOBaHHAs Ha TaK HA3bIBAEMBIX apeajbHbIX MHOXecTBaX. lloHsTHe
apeaJlbHOT0 MHO’KECTBA MBI BBOJIUM IIOCJI€ aHAJIM3a CTPYKTYPhl BPEMEHH.

OOmenpu3HaHHBIMH OCOOEHHOCTSIMU CTPYKTYPBI BPEMEHH SIBJISIETCSI, BO-TIEPBBIX, €T0
nenenne Ha HACTOSIIEE, IMTPOIIEAIIEE u BYAYIIEE, a, Bo-BTOpBIX, MpeacTaBICHUE
BPEMEHH KaK MHOYECTBa MTHOBeHHH. OJIHaKO YK€ 3/1eCh BO3HUKAET HEKas JIOTMYeCKas
TpynHocts - Benb MrHoBeHud BYYHIEI'O na camom penme ner, Oynymee EIIE ne
Hactymwio. Cpa3y ke 3aMedaeM, 9YTO M O CYIIECTBOBAHWY MTHOBEHUM MPOIILJIOTO MBI TOBOPUM
Kak Obl ycnoBHO, ockoJibKy X YJKE Het. BoT 0ObluHast 00bsCHUTENBHAS CXEMa: MPOLILIOro
Her B TOM CMBICIJIE, uro HeT B Hamu4uu (PU3NYECKUX COCTOSHUU MATEPUATLHOTO MHDA,
KOTOpbIe OBbLIM paHbllle, a OyAYIIEro HET, MOCKOJIbKY HACTOSIIEe COCTOSHUE U3MEHSIETCS - Ha
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CMEHy €My MpUAYT HHble cocTosHusA. OJHAKO Takas peayKIUH HEIpaBOMEpHa. CMEHa
COCTOSIHUI MaTepHaJIbHbIX CUCTEM - 3TO BCETrO JIMILIb BHEIIHUN MOKa3aTellb TEUEHUS! BpEMEHU
(a meproaMvecKkas CMEHa COCTOSHHIA - 9TO 4Yachl, IpUOOP AJIsl U3MEpeHHs BpeMeHu). MHbIMu
CJIOBaMH, IIOHATHE BPEMEHH 3aKJIF04AETCsl HE B TOM, YTO ObIBAIOT pa3HbIE COCTOSHUS, a KaK pa3
B jorundyeckux koHcTpykuusx YJ)KE HE wu ELIE HE, B cnoBax "panbme” u "mozxke",
MTOKa3bIBAIOIUX BHYTPEHHIOK JIOTUKY CTPYKTYPHUPOBaHUS BpPEMEHH, KOTOPYIO MOXKHO H
HY)KHO OpaTh B KaueCTBE IIpeIMeTa U3yUeHUSI.

[loxgBeneM mpenBapuTeNbHbI UTOT. BO-nEpBBIX, BpeMsi - 3T0 OECKOHEYHOE MHOKECTBO
mrHoBeHuil. Bo-Bropeix, BCE wmHoxectBo mrHoBenuit BCEI'JIA pasneneHo Ha Tpu
nonaMHoxkectBa: [Ipomoe, Hacrtosimee wu  bynymee. B-TpeTbux, CyIIEeCTBYeT TOJIBKO
mrHoBenne HACTOSIIEI'O, a mruosenus npouwioro YKE He cylecTBylOT, U MITHOBEHHUS
oynymero mpu 3toM EIIE He cymecTtByroT. Bo3HukaeT Bo3paykeHHE: €CIIM HEKOTOpPOe
MTHOBEHHE OTHECEHO K HECYIIECTBYIOIUM, OHO, TEM HE MEHEee, MOTJIO ObITh HACTOSIIMM
paHbIlie, WK e OHO CTaHET HACTOSIINM IOTOM, Beb BpeMs Teduet! CoBepieHHO BEpHO, U 3Ta
Ba)XKHAsi 0COOEHHOCTh OyAeT 3apuKCHpoBaHa B MPUHIIMIE apeaibHOCTH. OH TJIACHUT. DJIEMEHT
JAHHOTO MHOKECTBA SIBJISETCA PEAIBHBIM TOTJa M TOJIBKO TOIZA, KOrJa BCE OCTalbHBIC
AJIEMEHTHl JAHHOTO MHOXECTBa SIBISIOTCA HepealbHbIMHU. 711 BpPEMEHH S5TO OUYEBUIHO:
MTHOBEHHE HACTOSILEr0 PeajibHO TOT/1a, KOTJIa BCE OCTaJIbHbIE MTHOBEHUSI BPEMEHH BbIHECEHBI
B apeaJbHOCTh - B NpOILIOE WM B Oyayuiee. Jlerko 3aMeTuTh, 4TO JaHHOE OIpPEIEIICHUE
pacxXoIuTCs C KIACCHYECKUM OIPEICICHUEM MHOYKECTBA, IJE I10JaraloT BCE DIIEMEHTBI
aKTyaJbHO 3aJaHHbIMU. OnHAKoO A TOro W (GOPMUPYIOTCS B HAyKe IOHATHUSA, YTOOBI HMX
MOXXHO ObLJIO pa3BuBaTh. Kiaccuueckue MHOXECTBA MOIYT OCTaBaTbCsi IPH CBOEM
ONIPENIECTICHUH, A apeaJlbHble MHOJKECTBA SIBJIAFOTCS MHOTO POJA COBOKYITHOCTBIO. TO €CTb:
APEAJIBHOE MHOXECTBO - 3TO COBOKYHHOCTb 3J€MEHTOB, KaXIblH K3 KOTOPBIX
SBJIIETCSA pEAJIbHBIM TOTJa M TOJBKO TOTJa, KOTJa JAPYrue 3JIEMEHThl JAHHOIO MHOXKECTBa
SIBJISIFOTCSI HEPEAJIbHBIMHU.

Tenepb paccMOTPUM KOHKPETHBIE BapHAHThl ApPEAJbHBIX MHOXKECTB. ApeallbHbIM
SIBJISICTCS. MHOXKECTBO HOPMHPOBOK YHCIOBOW OcH. JIeCTBHUTENILHO, eciik BhIOpaHa (clenaHa
peabHOI) 0JTHA HOPMHUPOBKA, HEPEAbHBIMH SIBIISIFOTCS JPYrHe HOPMHUPOBKH. MbI TOBOPHUM:
9Ta TOYKA Ha YHCIIOBOW OCH - €MHHUIIA, COOTBETCTBEHHO BBICTpanBaeM 2, 3, 4 U T. 1I., a TaKKe
V2, 1/3, /4 u 1. n. COOTBETCTBCHHO, MPH peaM3alUu JPYrol HOPMUPOBKU EIUHHUIICH
CTaHOBHUTCS, CKakeM, "3" M3 MpeHeW HOPMUPOBKU (TOW, KOTOpas Temepb BHITECHEHA B
apeaylbHOCTh). Bce MHOXECTBO HOPMHPOBOK JICHCTBUTEIBHON OCH SIBJISIETCS OCCKOHEYHBIM
apeajbHbIM MHOXXECTBOM. ApeabHbIM KOHEUHBIM MHOYKECTBOM SIBJISIETCSI MHOXKECTBO U3 JABYX
BBICKA3bIBAHNUU - COCTOSIIEE U3 YTBEPKIEHUS A U ero orpunanus He-A. Eciu A - saBisercs
UCTUHHBIM (pealibHbIM), €0 OTPHUI[AHUE He-A SIBIISCTCS HEUCTUHHBIM (TO €CTh HEpeabHbIM),
€ClIM JKE€ HUCTUHHBIM SIBIISICTCS He-A, TO HEUCTHHHBIM (HEpeaJbHbIM)  SIBISICTCS
IIPOTUBOIIOJIOKHOE €My yTBepkIeHue A. 3/1ech apeabHOCTh OYEBHIHA U HE CilydailHa, BEIb
JIOTUYECKUI 3aKOH MIPOTUBOPEYUS TJIACUT, UTO HE MOT'YT ObITh UCTUHHBIMU A U He-A B O[IHO
N TO KE BPEMS. Takum oGpa3om, Mbl BUJUM, YTO OTHOIIEHUE apEaTbHOCTH HE SIBIISCTCA
KaKOM-TO MPOU3BOJILHOM BBIIYMKOM, a 3aJ10’K€HO UMIUIMIIUTHO B OCHOBHOM 3aKOHE JIOTHKH - B
3akoHe mpoTuBopeunsi. (Mbl He OyaeM 3/ech pa3BUBATh JOTMYECKUE TMPUIIOKEHHUS, XOTS
pa3paboTaHbl CUCTEMBI, TJl€ HUCTHHHOCTb OJHOTO YTBEPXKICHHMSI HAXOJIUTCS B apeajbHOM
OTHOIICHUH C KOHCUHBIM YHCIIOM JIPYrHX YTBEPIKICHHUI.)

Ms1 HaunHamu ¢ toro, yrto onpenenwn BPEMS B kadecTBe apeanbHOTO MHOKECTBA.
Jlis  BbISBIIEHUS apeajbHOCTH BpEeMEHHM HaM MoHajo0wiuchk mnoHATHsS <«lIpomuioe»,
«Hacrosimee» n «bynymee». OnHako onepupys TaKUMHU HNOHSITUSAMH Mbl PUCKYEM MPUATH K
napajgokcam. Hanpumep, 3eHoH Oneickuil mpuinen K BbIBOAY, UYTO ABM)KEHUS pEalbHO He
CYIECTBYET, IIOCKOJIBKY p€aJbHO TOJBKO OJOHO MrHoBeHHe. Ho Temeps y Hac ecTh
MaTeMaTHYECKU OOBEKT - apeajbHOE€ MHOKECTBO HOPMHUPOBOK, IZIE Mbl a0CTparupyemcst ot
BHEMaTeMaTu4eckux accouuanuil. CrenoBaTenbHO, MOXHO HCIOJIB30BAaTh KOHKPETHOE
apeaIbHOE MHOKECTBO HOPMHPOBOK B KayeCTBE MOJIEIM BpPEMEHHOro mnopsaka. Hrak,
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nonpoOyeM OTOXAECTBUTh C XPOHOMETPHUKOHM apeasbHO€ MHOYKECTBO HOPMHPOBOK OCH
JNENCTBUTENBHBIX YKcesl. MBI BpaBe TeNepb MPEANOJIO0KNUTh, YTO MTHOBEHUE BPEMEHH - 3TO
HE IIPOCTO TOYKA, a OIpENEJeHHas HOPMHMPOBKAa 4YMCIOBOM ocH. M mepexox Kk apyromy
MTHOBEHHUIO BPEMEHH - 3TO HE MEPECKOK B «COCEIHIOI» TOUKY Ha OCH (TOUYKY C KOOPIUHATON
B TOW XK€ HOPMHPOBKE), a MEPEeXoJl K TOYKE «COCCTHEW», HO BBIPAKACMOW B JpYyroi
HopMmupoBKe. [locMoTpuTe, Kakoil HMHTEpECHBIM BBIBOJX MHoOJydaercs. Ecimm «cocegHee
MTHOBEHHE BPEMEHM» HAa BPEMEHHOM OCH - 3TO YK€ TOYKAa M3 APYrOd HOPMHUPOBKH, TO
COCEIICTBO COXpaHsieTcsi (Kak 3TO ObLIO B CTaHIAPTHOW MOJICTU BPEMEHH), HO MOSBISECTCS
HOBOE CBOWCTBO - KO3(GHIMEHT HOPMUPOBKH MEXKIY IBYMsI MTHOBEHUSIMU (IaKe CKOJIb
yrogHo Onu3kumu). Torpa peanbHas BpeMEHHas OCh «ye OBIBIIEr0» IMPOIUIOrO - 3TO
HENPEPBIBHBIM KOHTHHYYM, HO COCTOSIIMA W3 TOYEK, NPUHAWICKANMX K Pa3HbIM
HopMmupoBKaM. [Ipuyem peanusanus OJHOM HOPMHUPOBKM B BHJAE MIHOBEHHMS BPEMEHH
IIPUBOJUT K MCKIIFOUEHHUIO BO3MOYKHOCTH JUISl PEANM3allH 3TOW K€ HOPMHUPOBKH Ha OTPE3KE
ocu Oynymero. Bo3HukaeT BoOIpoc: MO3BOJSET JIM IPEUIOKEHHAs MOJENb YBUAETh
ACHMMETPHIO BPEMEHHOTO TOPsAKA?

OpHako 371ech MBI YK€ IMEepeXOJUM K YTBEPKACHUSM, KOTOpPbIE MOXHO U HYXHO
BBIpa)KaTh B CUMBOJIaX HEKOM HOBOM (OpPMaJIbHOM cUCTEeMbl. ABTOP BBIPAXKACT HAJECK]Y, UTO
coJiepKaTeNnbHas 4acTh U3JI0’KEHA MTOHSATHO.

DpakTajbHasg KOHUENUHUA NeOMeTPUYECKOI0 MOJIs
NMPOCTPAHCTBEHHBIX YACTOT 00bEIUHEHHOIO
EBkinaoBo-PumManoBa npocTpaHcTBa-BpeMeHHU

I'.C. MeabHUKOB
HITOC «TKC-ontuka», 'O1
GMelnikov@list.ru

B nocnennue roapl B Hayke U GUIOCOPUN ITHUPOKO 0OCYKAACTCS BOMPOC PEIICHUS 3aa91
Marematndeckux OmibspaoB B kpyre [1...5]. K HacTosiemy BpeMeHH HaiJ€HO pelieHHE U
Oosiee oOIIel 3amaud MaTeMaTHYeCKUX OWibsApaoB B chepe [6]. Pemienus meppoii 3amauu
HalJeHbl B KOMIUIEKCHOM IUIOCKOCTH C HapaMeTpPUYECKUM IOCTPOEHUEM JIIo0OH 3aJaHHOU
TPAaeKTOpUU “OWIBSIPIHOTO Imapa” W BCEX €ro KOMIUIEKCHBIX OTOOpa)XEHUU TEKYIINX
KOOpJMHAT Il1apa BO BHEIHEE M BHYTPEHHHE NPOCTpaHCTBa Kpyra. Bropas 3anmaua, Takxe,
pemena napamerpudecku. OHa pemena B 3D EBxinaoBo-PuManoBoM mpocTpaHCTBE-BpEeMEHH
B TUITEP-KOMIUIEKCHBIX aHATUTHYECKUX (QYHKIUAX. DTHM BOIPOCAM U PSITy JPYTUX, CMEKHBIM
C HUMH TNOCBAIIEH HACTOSIINN JOKIIAJ.

B cBoell koHuenuuu MOCTpoeHHs] OOIIEH TEOpUM OTHOCHUTENbHOCTH A. DWHINTEIH
UCXOJMII U3 CIIEAYIOUIUX PACCyKIEHUI: (U3nKka HEM30€KHO JOJDKHA BKIIIOYATh B CBOM PaMKU
reOMETPUYECKHUE aKCHOMBI U JIOTHYECKHE IPUHLIMIBI B KauecTBe (PU3MUECKUX KOHcTaTaluil. B
pe3yiapraTte oOIIas TEeOpUs OTHOCUTEIBHOCTH SBHWJIACh JallbHEHIIUM O00O0OIIeHHEM U
‘mapajokcanuzanued”  reoMeTpUM:  METPUYECKHE  CBOMCTBAa  MPOCTPAHCTBA-BpPEMEHU
OTCTYNaT OT EBKIMIOBBIX COOTHOIICHUH, TPaBUTALIMOHHBIE MOJI BBOAAT B KapTHHY MHpa
NEPEMEHHYI0 METPUKY U COOTBETCTBEHHO MEPEMEHHYIO F€OMETPHUYECKYI0 akcCHOMaTHKy [9)].
Opnako ¢ 1916 mo 1955 roapl — Bce MOCIEAYIONINE TOIBI XKU3HU, A. DUHINTCHH UCKAI HEKHE
MHOTOMEpPHbIE 1 MHOTOI'PaHHbIE KOH(PUTypaIK, KOTOPbIE T0JKHBI JIeXkaTh B ocHOBax ExqunHoi
teopun noiig. U yxe mocne cozganust OOuiel Teopur OTHOCUTENBHOCTH OH HEOJHOKPATHO
YIOMHMHAJI O HEOOXOJUMOCTH HPUBICYEHUS YK€ He “3(pUpHOTO BeTpa”’, U3rHAHHOTO ATOM
Teopueit, a 3QuUpHON CTPyKTYypsl mpocTtpancTtBa-Bpemenu [10]. Ha wmo# B3rsn, otm
reOMETPUYECKHE aKCHOMBI U MHOTOMEpPHBIC KOH(QUTYparuu HeoO0X0auMo BEIBOIUT u3 3D-
perieHust 3aJa4l MaTeMaTHYeCKUX OWIbSIpI0B B 0000meHHON cdepe. ITo perieHue ObLIO
MHOI0 HaijieHo npu pa3paborke KoHKypcHo#t 3amaum JI.I. TlaBnosa [11], a 3D-
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MO/IeTHpOBaHKe 00beANHEHHOTO EBKIINI0BO-PUMaHOBa IPOCTPAHCTBA-BPEMEHHU B IIPOrPaMMe
Mathcad 2001i Professional okoH4aTeIbHO YIPOUYKIIO MPEAIOI0KCHUS .

3D-pemieHnss  3a7adud MAaTEMAaTHYECKUX ~ OWIBApPIOB B 0000meHHOW  cdepe
paccMaTpuBajIoch Kak KBaTePHUOHHOE penieHue. KBaTepHHOHHOE pelieHue Oa3supyercs Ha
JOKa3aTeIbCTBE  CYIIECTBOBAHUS  YETHIPEXMEPHOTO  YHCIOBOTO  aHAJIOTa  CBSI3aHHBIX

(conpspKeHHBIX) TyalbHO-0ECKOHEUHBIX TTOCIIEI0BATSILHOCTEH BEIIECTBEHHBIX YHCEIL.

DTO /0Ka3aTeNbCTBO BBITEKAET U3 elle Oosiee MPOCTOM MOJENH U 3a/add — pa30oueHUs
CIMHUYHOTO OTpe3Ka TO4KoM. [Ipu cBOpauMBaHUU €AMHUYHOTO OTPE3Ka B KOJIBIIO, IPUXOJAUM
K Pacrpe/IelICHHIO TOYECK OTPaKEHHSI B MATEMATHIECKIX KPYrOBBIX OMIIbAPIaX OT OKPY)KHOCTH
SIMHUYHOM JUTHHBI 277R.

BriosiHe 04eBHIHO, YTO Kak Uil KOMIUICKCHOTO, TaK U Ul KBATEPHUOHHOTO PEIICHHUS 3a/1auu
MaTeMaTUYeCKUX OMIIBbSPIOB HEOOXOJUMO YYUTHIBATH OPTOTOHAIBHO COMPSHKEHHBIC BEKTOPHI
B Kpyre, T.€. BEKTOPBI JUIsi KOTOPBIX BHINOJIHAIOTCS ycinoBus (1) u (2)

cos2:p =sin Z;p v sn 2:p =cos 2:'? (1)
k k k k
" coszsp =sn 2U> u sinzui =Cos 2U>|O
k k k k

(2)
B pE3YyIbTATC OTHUX Hpe)IHOJ'[O)KeHI/Iﬁ BBIBCACHBI YCTBIPE CHUCTCMBI

KBAaTCPHUOHHO-COMPATACMbIX YHUCCII.

CIIEyIOLIUe

Tab6muma 1

Basosast EBkinoBa nmpaBoCTOpOHHSISE
CHCTEMA BEIECTBEHHBIX YHCE
(ot Toukn A k Touke C - BpaBo)

bazoBas ne EBkimmoBa 1eBOCTOpOHHSS IPOOHO-
parnMoHaIbHas TUIEPOOIMIECcKasi CUCTEMaA
BelecTBeHHbIX yrcesn(oT Touku B x Touke C -
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Comnpspxennas He EBkinioBa
MIPaBOCTOPOHHSSI IPOOHO-PAIIOHATIEHAS
TUTIEPOOTMYECKasi CHCTEMa BEIIECTBEHHBIX

Comnpsoxennas He EBKnmoBa 1€BOCTOPOHHSA
NpOoOHO-pallMOHANIbHAS THIIEpOOINYEcKast
CHUCTEMA BEIIECTBCHHBIX YHCEI

qUCCJII

~ U 2:k 2:k ~ U 2:k 2:k
AK)I [-0,...- o0 AKk)I1 [0, e 0
()T [-0nm = Q= 0] ()T [0t 55 Qe 5 0]

p u’*

ko= 2% Kk = 2X

k - -2
[IpencraBneHne ATUX YHCIOBBIX CHCTeM, Kak jenurenedl  (kKodhQuuneHToB

bpakranbHocTH) B BbIpaxkeHusx (1) u (2), MO3BOJNMIM TMOCTPOHUTH CHCTEMY CBS3aHHBIX
BEKTOPOB, COCIUHSIONIMX JTHHUHU MEPECCUCHUSI MEPUIMAaHOB U Mapajuielicii B Ie01e3UIeCKOn
chepe S,  obpasyemoii w3 (-mepuauaHoB U K- mapamieneii. Yucimo 3Tux BEKTOpPOB — pebep
MHOTOTPaHHUKOB OIPEACISICTCS MPOCThIM BeipaxkeHueM R=Q-(k-1).

B Tabmuie 2 mpencraBieHbl HEKOTOpPbIE MHOTOTPaHHMKM B EBKIMZOBOM U
CONPSHKEHHOM C HHUM THUIEPOOJUYECKOM TMPOCTPAHCTBAX, JUIA KOTOPhIX B Tmpexene (mpu
HEOrPaHUYCHHOM ycTpemiieHHd ( U K K GECKOHEYHOCTH), 3TH MHOTOTPAHHUKH (HOPMHUPYIOT
EBxnunoBy cdepy u smumncounipl Pumana, cOOTBETCTBEHHO.
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3akiouenue

B cepun uccnenopanwmii [2...6] n1o0ka3aHo, YTO MOCTYJIHPYEMbIE MOJOKECHUS O BO3ZMOXHOCTU
CBSI3M CTPYKTYPHBIX IIPEOOpPa30BaHUN PELIETOK BBINOJIHAEMOro (PU3NUYECKOro MPOCTPAHCTBA C
peLICHHEM 3ajlad MaTeMaTHYeCKUX OWJbspaoB B cdepe [6] moaTBepKIarOTCs B IMOJHOM
o0beMe U MO3BOJISIIOT BBIJBUTATh YTBEPKJEHHE 00 0ObEKTUBHOM CYLIECTBOBAHHH CBSI3aHHBIX
IIPOCTPAHCTB BpeMeHU EBkinaa u Pumana.
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puioxenue

MopennpoBaHre MHOTOTPaHHBIX CTPYKTYp IIPOCTPAHCTB-BpeMenn EBkimnnia nu Pumana.
Tabmuna 2

EBKJ'II/IZ[OBI)I MHOT'OI'PAHHHUKKH PumanoBsl MHOT'OI'PAHHHUKH

[(X).(Y),(@D)] [(X).(Y),(@D)]
d=0; g=4; k=4; N=120 d=-1; g=4; k=128; N=120
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[(X).(¥).(D)] [(X),(¥).(D)]
d=0; g=5/2; k=128, N=40 d=-1; g=5/2; k=128; N=40

[(X).(7).(D] [(X).(V).(D]
d=0; g=128; k=128; N=120 d=-1; g=32; k=32; N=120

I'ene3uc yMCJIOBBIX CUCTEM M 001Ias TEOPUS OTHOLICHUH

IHanuyemrora B.A.
AduHckull yHUBEpCUTET, PU3NYECKUI (aKyabTET, OTAEICHIE PU3UKU BHICOKUX YHEPIUl U

aJIeMeHTapHbIX yacTull, Apunsl, ['penus.
panvic333@yahoo.com

PaccmoTpeHne CBOMCTB M IPUHUMIIOB MOCTPOCHHS CYIIECTBYIOIIMX YHUCIOBBIX CHUCTEM,
[TOKa3bIBAET, YTO YHUCITy MPUCYILIH JIBa aTpUOyTa: KOJIMUYECTBEHHBIN — BEJIMYMHA WM MOJYIb U
KayeCTBEHHBIH — 3HAKOBas 4acTb 4HCIla, U30MOp(Has ONPEJEeIEHHON cucTeMe OTHOIICHUH.
[Ipp »5TOM, CyHIECTBYIOIIME B HACTOSIIEE BPEMS YHUCIOBBIE CHCTEMBI OJHOPOIHBI
OTHOCUTEJIbHO  KOJIMYECTBEHHOIO  aTpuOyTa, KOTOpPbIM, Kak MpaBUJIO, BbIpaXKaeTcs
NEMCTBUTENBHBIM YHCIOM, U OTINYAIOTCA KauecTBEHHO. [loaToMy, nmr0bas uncioBas cuctemMa —
3TO, IO CYTH, CIIOCOO KOJMYECTBEHHOTO ONHUCAHUS ONPEIEICHHOIO TUIIA OTHOILICHUH.

Tumnbl  OTHOIIEHWM, ONKMCHIBAEMBIE  CYIIECTBYIOIIMMHM  YHCJIOBBIMH  CHCTEMaMH,
¢dbopMupoBanuch B OOJBLION CTENEHW CTUXMMHO, UCXOAS M3 OOLIMX TEOPETHKO-TPYIIOBBIX
TpeboBaHuii (HarpuMep, KOMIUICKCHbIC YKCIIa, KBATCPHUOHBI, OKTABbI) MJIM U3 MOTPEOHOCTEH
KOHKPETHBIX TeOpuil (Hampumep, CIHHOPBI, TBHUCTOPbI, uncia [laynau). B Hacrosiieir pabore
MIPEANPHUHSTA MOMBITKA CUCTEMATUYECKOTO MTOAX0AA K TIOCTPOCHHUIO TEOPHUU YUCIIOBBIX CUCTEM.
Ero ocHoBoit siBisieTcss oOrmmass teopus otnHomenuit (TO), KoTOpas, COrJIaCHO CKa3aHHOMY
BBIIIE, SIBJIAETCS METAaTeOpHEil MO OTHOIIEHHIO K TEOPHHM YHUCIOBbIX cucteM. OHa naer
BO3MOKHOCTB IIOCJIEA0BATEIBHOIO BBIBOJIA BCEX TUIIOB OTHOLIEHUH, SBJIASCh OCHOBOW KaK JUIs
KJIaCCU(pUKAIMU OTHOIIEHUN ONKCHIBAEMBIX CYIECTBYIOIIMMH YUCIOBBIMU CUCTEMaMH, TaK U
JUISL TIOJIyYEHHUS T€X UX THUIIOB, KOTOPBIE JAaHHBIMHU YHCIOBBIMU CUCTEMAaMHU HE BBIPAXKAOTCHL.

OTHolIeHUEe SBISETCS JIOTMUECKUM aCleKTOM CBSI3H, CYIIECTBYIOUIEH MEX /1y HEKOTOPhIMU
oObexkTtamMu. PaboThl MO TeOpuUM OTHOLIEHWH, KaK MPaBUJIO, KOHUEHTPUPYIOT BHUMaHHUE Ha
TaKUX MX CBOWCTBAX, Kak pe(IeKCHBHOCTb, CUMMETPHS, TPAH3UTUBHOCTH U Jp. Ilpu 3TOM,
HESIBHO IPEJI0JIaraeTcs, YTO0 OTHOUICHUS SIBJISIFOTCSI OMHAPHBIMH, T.€. TAKUMH, KOTOPbIE MOTYT
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OBITh OXapaKTepPH30BaHbl HATUYUEM JBYX MOJSpHbIX arpubytoB (ITA). JleiicTBuTENnbHO,
JaHHBIA  choyyail  sBisgercs  HauOoyiee  pacIpOCTPAaHEHHBIM W MOXHO  IPUBECTHU
MHOrouucieHHele npuMepbl IIA: moissipHbIE 3apsaOBbBIE COCTOSIHUSA, JIBa BO3MOXHBIX
HalpaBJIEHUs TOKa B MPOBOJHUKE, HANpaBICHHE ABM)KEHMS BJIOJIb TPACKTOPHH (PU3MUECKON
CUCTEMBI, IIpsMble U 0OpaTHble onepauuu U T.4. [lo xonuuectBy [1A Oynem Ha3bIBaTh Takue
COCTOSIHMS JBYXIOJsIpHBIMU. HO, TeM He MeHee, CyHIECTBYIOT M TPEXIIOJISPHBIE OTHOIICHUS,
KOTOpbIE MOTYT OBITh OXapaKkTepHu30BaHbl TONBKO Tpems [IA, Hampumep useroBbie (ITA:
KpacHbIH, CUHHH, 3€JeHbId IBeTa). [log0OHBIE TpeX- M INECTUIOJSPHBIC OTHOIICHHUS
HCIIOJIBb3YIOTCSA HE TOJBKO B [[BETOBEJAECHUH, HO U B IIOCTYyJaTaX KBAaHTOBOW XPOMOJUHAMUKH. B
o011eM ciryyae MOKHO FOBPUTH O MHOTOTIOJISIPHBIX OTHOLICHUSIX.

MOoOXHO 3aMETUTh XapaKTepHYI0 OCOOEHHOCTh PACCMOTPEHHBIX OTHOILUEHHWM: MpH
onpezeneHHbIX yciaoBusix ux ITA moryr o0pa3oBbIBaTh T.H. KOMIIEHCUPOBAaHHOE COCTOSIHUE
(KC), T.e., Takoe COTOSIHME B KOTOPOM OTCYTCTBYIOT JiroOble mposiBiieHus [TA: He#TpanbHOe,
HyJ€BOE€, €AMHUYHOE JUIsl  JABYXMOJSPHBIX M OecuBEeTHOE Il  TPEXIOJIIPHBIX
otHomeHui.[Tousstne KC mo3BosisieT Aath CTpOroe OMPENCNICHHE TOJSAPHOCTH, Kak
muHuMainbHoro uyucia IIA, HeoOxommmoro miug poctokeHus KC. Ilowmstus ITIA, KC u
MOJISIPHOCTH SIBJISIIOTCSL 6a30BBIMU NOHSTUSIMU pa3BuBaeMoit 31ech TO.

B macrosimeit pabore Hac, B OCHOBHOM, HHTEPECYIOT BO3MOJKHBIE MOJIXObI K CO3AAHHIO
YHCJIOBBIX CUCTEM M30MOP(HBIX OTHOLICHUSAM PAa3IMYHON MOJSIPHOCTH. MOXKHO MOKa3aTh, YTO
IpoLeAypa YHOPSAOUYEHHUs, UCIOJb3yeMas, KaK MPAaBWIO, YK€ HA MHOYKECTBE HATYPAJIbHBIX
umcen, | , IPUBOJNT K 3aJaHMIO HA HEM JIBYXIIOJIAPHEIX OTHOIIEHHH. Takke MOXKHO MOKa3aTh,
9TO MOJSAPHOCTh OTHONICHWH OyJIeT COXpaHAThCA IS BCEX JaNbHeHImuX 06o6meHuit |
IPUBOJIA, B KOHEUHOM HTOT€, K JBYXIOIAPHOCTH MHOXECTBA JEHCTBHETENbHBIX umcen, N.
[Iponeaypa KOHCTpYyHpPOBaHHsI THMIEPKOMIUIEKCHBIX YHCJIOBBIX CHCTEM, OCHOBAaHHAs Ha
Tpolealype yABOCHHS U HCIHOMb3yiomas N, mPUBOAUT K TOMy, YTO OHH M30MOP(MHEI TOJIBLKO
CUCTEMaM JIBYXIIOJIIPHBIX OTHOLLICHUM.

O4eBHIHO, 4YTO /IS CO3/IaHUSI UHUCIOBBIX CHCTEM, H30MOPQHBIX HEABYXIOJSIPHBIM
OTHOIIECHMSIM, HpoLEeAypa YIOPSAOYeHHUs] [JOJDKHA ObIThb H3MeHeHa. UToObl caenarhb
BO3MO’KHBIMH HEJIBYXIIOJISPHBIE TIPOLEYPhI YIOPSI0UEHHs, IPEIaraeTCs paccMaTpuBark |
KaK HEYIOPSAJOUEHHOE, a €ro 3JIEMEHTHI, KaKk 0€33HaKOBbIE.

HeobOxomumo Takke OTMETUTH, YTO B TO BpeMs, KaK OTHOIIECHUE SIBJISETCS JIOTUYECKUM
aCIIEKTOM CBSI3U, €€ OHTOJIOTMYECKUMM AacIEKTOM SBIseTCA B3auMmozeucTBue. T.e., MOHATHS
OTHOILIEHUE» U «B3aUMOJECHCTBHE» OKa3bIBAIOTCA TECHO CBS3aHHBIMU. JTO 0OCTOSTEIHCTBO
SBJISIETCS.  OTIPABHOM  TOYKOW  JENYKTMBHO-AKCMOMATHYECKOTO TOAXO0Ja K TEOpHUH
B3aUMOJICHCTBUI, HEOOXOAUMOW 0a30i JUIsi KOTOPOro SIBJISIETCS TEOPUS UYHCIOBBIX CHCTEM,
M30MOP(HBIX OTHOIIEHUSIM PA3IUYHOMN MOJISIPHOCTH.

Reality of time unfolds universe

S. C. Tiwari
Institute of Natural Philosophy
c/o 1 Kusum Kuitir, 1 Mahamanapuri
Varanasi-221005 India
vns_sctiwari @yahoo.com

Observational cosmology is in exciting phase:flat geometry,accelerating expansion and
dark energy have brought the mysteries of universe to the fore.

Unfinished goal of quantising gravity, and cosmic puzzles seem to indicate drastic revision
of our space-time picture. It is remarkable that dark energy problem is non-existent in the
model based on the author's space-time interaction hypothesis. simple and natural resolution of
the cosmic puzzles is outlined.
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Profound implications include space as a continuum whole, discrete and unidirectional
time, and time varying velocity of light. Time is the cause of the becoming of universe, and
spatio-temporal structures are basic building blocks of matter in this model. A radically new
paradigm is envisaged for the unification programme in physics such that natural numbers and
time flow-mind stuff, and prime numbers as stable structures play crucial role in this.

Coordinatesin relativity theory

G.H. Keswani
New Deli, India
keswani @somaiya.com

|. The special theory of relativity (SR)

There are two issues which have to be sorted out :

One: the geometry of space-time, mathematically speaking, the Minkowskiam line-element, is
not really admissible. | shall quote Cornelius Lanczos, a mathematician of relativity and also a
friend of Einstein. (C.Lanczos, Einstein Decade, 1905-15, Elek Science, London, 1974.). The
three space coordinates (x, y, z) and the time coordinate (ict, i= O 1), do not satisfy the concept
of rational measure and time has an imaginary measure.

Lanczos says, “These are the natural minimum conditions that any rational ‘measure’ has
to satisfy in mathematics. In the Gauss-Riemann type of geometry all these conditions are
satisfied, at least for points which are not too far from one another.

In the four dimensional geometry of Minskowski- accepted also by Einstein- these
conditions are no longer satisfied, because the time sguare appears in nature's Pythagorean
theorem with a negative sign. This has disastrous consequences. The ‘distance zero’ belongs to
points which can be millions of miles away from one another. The ordinary concepts of
‘neighbourhood’ are completely swept away. On the other hand, Riemannian geometry
operates unmistakably with neighbourhood constructions without which the fundamental
‘curvature tensor’ becomes meaningless. How can one reconcile these apparent contradictions?
Certainly Gauss and Riemann would have considered an ‘indefinite line element’ as a
geometrical monstrosity even if one can operate with it in the formal mathematical sense”.

Likewise the British mathematician, Forsyth in his book, Geometry of Four Dimensions,
lamented: “The notion was propounded by the mathematicians: the added dimension, which
they have incorporated in an abstract geometry, is coordinate in quality and in possibilities
with the three dimensions familiar already in conception of triple space. The forth dimension
has been appropriated by some physicists, for what is called a ‘natural’ geometry, without any
requirement asto coordinate in quality and in possibilities with the three dimensions familiar to
experience”. (A.R.Forsyth, in preface to Geometry of Four Dimensions, Cambridge University
Press, 1930, p.viii.)

Lancsoz has recorded that when he discussed these incongruities with Einstein, he
admitted its seriousness and felt very uncomfortable with an indefinite line element. Einstein’s
words*“ The indefinite metric offers a puzzle which must arise from some deep seated source’.
So there is a challenge to meset.

The second issueisthe structure of Lorentz Transfor mations Equations:

X'=p (x-vt),y’ =y, 2=z, t" = B(t-vx/c?). B =1(1-Vv?c?)"

It will be noticed that the transverse coordinates are not affected by transformation. It was a
legacy from the days of Fitzgerald in the 19" Century to think of an effect in the direction of
motion (x coordinate) in the propagation of light rays going in the x-direction, which will cause
contraction of bodies and space (within). Lorentz maintained this idea. Poincare in his paper of
5 June 1905 published in Compte Rendu, referred to it in the passing: “One sees that in this
transformation the x-axis plays a preferential role, but one can evidentally construct a
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transformation in which this role will be played by any arbitrary line passing through the
origin.”(See English trandlation by G.H.Keswani and C.W.Kilmister in Brit.J.Phil.Sci,
34,1983,p.350).

We beg to differ. Asto contractions of time and space the fact is that it is now established
experimentally, without a shadow of doubt, that when a clock travels, in aplane, in around trip
it will find on return that his clock has gone slower as the theory shows, than the base clock,
which did not undergo infusion of energy for the flight. If the clock goes slow the space must
contract too, and the velocity of light will be constant.

Obviously all matter in the plane is subjected to sowing (at the fundamental level all
matter has its own rhythms), not only in the direction of the single line(x — coordinate) of
flight.

| emphasize that the moved body is subjected to adynamic operation involving energy. So
all space of the moving space contracts and time in it, at all points take place, and goes slow.
Then only will the velocity of light within the moving system, be constant.

Conformal Transformations. So the following Conformal Transformation should prevail,

X =XB,y =yIp,z =2, t" =ti, x* = (x-vt), Pp=L(1-VicA”* ,

which will ensure isotropy, homogeneity, the Principle of Relativity and Constancy of the
velocity of light, within any internal system.

Incidentally, B in Lorentz Transformation, the vehicle of Special Relativity, is the same as
for the Conformal Transformations, and many oddities of Lorentz Transformations will
disappear with Conformal Transformations.

Humbly | put this proposition before the reader.

II. The general theory of relativity (GR)

Principle of equivalence
It isa misnomer. It considers only linear acceleration under the Principle of Equivalence which
Einstein regarded “complete physical equivalence of the systems of coordinates’, one
accelerated and other under the action of gravitation. (The Meaning of Relativity, 1950,
Methuen Pub. p. 56)

Einstein gave a thought-experiment of a person in alift (unfortunately) in free fall, which
is still popular. The occupant will be travelling “freely” inspite of acceleration.

The present author had given the exact calculation showing that the earth in its orbit in
free-fall goes dower in GR. The idea and approximate figure of slowing was given by
Einstein's associate and biographer, B. Hoffmann, (Nature, p.218,667&756, 1968),
G.H.Keswani gave the exact solution (Nature, p.220,148, 1968).

These showed that time-rate is affected by the gravity and motion, although the earth isin
free-fall in its orbit.

As to rotational motion, measurement of which is possible without reference to other
bodies, (Rotation of the earth, Foucault’s Pendulum, etc.), Poincaré, questioned: “Can a thing
turn without turning with respect to something?’ (H. Poincaré, Science and Hypothesis, Dover
Pub., p. 114). This problem is unsolved.

Principle of Covariance
In his great paper of 1916, Einstein postulated the General Principle of Co-Variance (Article 3,
The Principle of Relativity, Dover, P. 115) “... to regard all imaginable systems of coordinates,
on principle, equally suitable for description of nature.” He introduced tensors with which most
of his paper is occupied. The only fecunding equation was:

dxr = (U2 Mg  (p=123)
dt? T
N%gs =kp(p=8pGIc®............
For the field of a point-mass he just wrote down the results as below, saying these were “first
approximation” :
Qs = 1-alr ,..ad gu = -1 (1+alk)

80



where, r=+ |/x21+y22+223

and a=2MG =187x107%

cr

G is gravity constant as measured by the Newtonian Theory. r isthe radius of spherical mass.

He did not seethat gss and g;1 values given above will yield a flat space-time!

But he asserted that “ Euclidean geometry does not hold even to afirst approximation.”

He did not calculate the advance of 43" by the perihelion of the planet mercury in one Earth’'s

century. For the calculations regarding advance,

e = 24p* & T? ¢ (1-€),

Einstein refers to his paper of 1915 which did not have full and correct equations yet, of the

gravity field, and used approximation to get the result of 43 seconds. (Refer to pages 160, 161,

163 and 164 of the same paper of Einstein mentioned earlier.)

We now go to the correct outer metric of a spherical body, and how the Principle of

Covariance has been used upon the coordinates of the body.

Einstein’s Principle of Covariance

It means that a law of physics should mathematically be such that it has the same form in all

Coordinate Systems (CS) (Like Maxwell’s Equations.) When singularities arise as they do in

the case of the Schwarzschild metric given below, all kinds of substitutions for coordinates have

been used without regard to their physical meaning. But coordinates must be measurable
guantities if we are talking of physics.
ds’ = dr?/ (1-2MGIc*r) + r? (do? + sin’qdj 2) — (1- 2MG/c?r) cdt?

Consider, for example, the most popular substitutions posited by Kruskal for ‘removing’ the

singularity. (Kruskal , M.D.,: Phys.Rev.119, 1743,1959.)

A Kruskal’s new coordinates are (u, v,q ,f ); he states that the task is “to seek a spherically

symmetric CSin which the radial light rays everywhere have the slope dx;/ dxs= +1".

Kruskal writes down the metric outside of the “singularity” { r = 2m}: -m=MG/c?

ds? = f(dv? — du?) —r?(dq 2+ sin’qdf %)

f isrequired to depend on r alone, but v and u are taken to be composite functions of r and t.

With these enormous assumptions, made in two shakes of a lamb’s tail, the transformations for

the exterior, r > 2m, and the quardant u > v in the plane of the new variables are given as.

u= {(r/2m) — 1} Y2 /*™ cosh(t/4m)
v = {(r/2m) — 1} Y2 /" sinh (t/4m)
f2= 32 (m¥r)e’"* {NB: not t, only r}

These new coordinates are regarded as analytic extension of the Schwarzschild metric as the

singularity does not arise with the two new coordinates.

Differentiating the equations for u and v, it is easily seen that the total differentials du and dv

divergewithr ® 2m (the “singularity”). If r < 2m, u and v become imaginary.

Apart from the arbitrariness of the assumptions, the following questions arise:

(1 The physical meaning of the new variables is completely absent. How are the
coordinates (u,v) to be measured? This is physically the most important question.

(i)  When the new variables are composite functions of m/r and t, the amalgam of
coordinates becomes physically intractable. Can we then say, at all, that the metric has
spherical symmetry?

(i)  In Kruskal’s analysis, dxi/dxs = = 1, hence du/dv = +1, so that the radial “light rays’
have slope unity, i.e. the radial velocity of light is everywhere c (presumably). But while
f has the dimension of length, u and v (composite functions of the measurable variables
r and t) are both dimensionless. Is u then the radius, and v the time? Hardly. And what is
t/m?

Indeed, Kruskal was just lightening his algebra by taking the coefficients of du® and dv? to be

identical (f%), without any physical justification.
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Homogenous and isotropic cosmological models
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Homogeneous and | sotropic cosmological models have been constructed according to the
Einstein field equations with variable Gravitational Constant G and variable Cosmological
Constant L .The conservation law restrict the variations of G & L such that for G>0 & G <0;
L <0 & L >0,Which have been discussed under some suitable assumptions with R & t same
asin case of the radiation field Friedmann models with L =0.

Theorigin of generalised mass-energy equation De = ac> Dm; and
its applicationsin general physics and cosmology

Ajay Sharma
Community Science Centre. DOE. Post Box 107 Shimla 171001 HP INDIA
E-mails: physicsajay@Ilycos.co.uk, physicsajay@yahoo.com

Einstein's 27 Sep 1905 paper available at http://www.fourmilab.ch/etexts/einstein/
[E_mc2/www/
Einstein's (Sep. 1905) derivation theorizes that when light energy (L) is emanated by luminous
body then its mass diminishes as Am =L/c* and this equation is speculative origin (without
proof) of DE = ¢?Dm. The same derivation predicts that mass of luminous body inherently
INCREASES (Am = — 0.03490 L/cv +L/c?) when it emits light energy in some cases, mass of
body also remains same (Am =0). Alternate equation DE = Ac’°DM has been suggested, which
implies that energy emitted on annihilation of mass (or vice versa) can be equal, less and more
than predicted by DE = ¢ Dm. The total kinetic energy of fission fragments of U?*® or Pu*° is
found experimentally 20-60 MeV less than Q-value predicted by Dmc?, it is explainable with
DE = Ac? DM with value of A less than one. DE = ¢ Dm is yet unconfirmed in chemical
reactions. Energy emitted by Gamma Ray Bursts ( most energetic event after Big Bang) in
duration 0.1-100s, is 10*J which can not be explained by DE = Dmc?, similar is the case of
Quasars. It can be explained with high value of A i.e. 2.57 10". The mass of particle Ds
(2317) discovered at SLAC, have mass lower than current estimates; it can be explained with
value of A more than one. DE = Ac’DM, explains that mass of universe 10°°kg was created
from dwindling amount of energy (10**J or less) and A is 2.568 10™*"* Jor less; and in the
end may reduce to small energy. It gives explanation for big bang, annihilation of antimatter in
hadron epoch, black holes and for dark matter etc. For origin of inherent gravitational energy it
implies that it is another form of mass like other energies, hence gravitation and mass are
inseparable.
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CummeTpuyHbIe runepooInyeckue GyHKuumn
dudonayum u Jloka

A.Il. Craxos, B.H. Po3un
Mex1yHapoAHbIN KIIyO 30JI0TOTO CEYEHHUS
6 McCreary Trail, Bolton, ON, L7E 2C8, Canada
admin@goldenmuseum.com
http://www.goldenmuseum.com/

B reomerpum cymiecTyloT JBa COKPOBHINA. Teopema
[Mudaropa u nmeneHue orpe3ka B KpallHEM M CpeTHEM
oTHOmEeHUH. IlepBOe MOXXHO CpPaBHHTH C IICHHOCTBIO
30JI0Ta, BTOPOE MOXKHO HA3BaTh JAPArOICHHBIM KaMHEM.
Horann Keriep

5 1+4/5
B COBpeMeHHOI/I HayKe OTHOIIICHHUEC K 3OJ'[OTOMy CEUYCHUIO a = T " CBJA3aHHBIMU C HUM

guciiam Oubonawum Fp: 1, 1, 2, 3, 5, 8, 13, ... w uncnam Jlroka Ly : 1, 3, 4, 11, 18, 29, ... 6eicTpo
MeHseTcs. Beriaromuecs: OTKphITHS COBPEMEHHOM HAayKH — KBasuKpucTauibl [llextmana, teopus
¢unorakcuca bogHapa, 3akoH CTpyKTypHOM rapmMoHuu cucreM COpOKO, pe30HAHCHas TEOopus
CoyHEYHOM CUCTEMBI, AITOPUTMHUYECKAas TEOpUs M3MEPEHUs, KOJbl 30JI0TOM MpPOMOPIHH,
OCHOBaHHble Ha uyHciaax OuOOHaY4M U 30J0TOM CEYEHHM, MOXXHO OTHECTH K pa3psny
«CTpaTerM4yecKux» pe3yJbTaTOB COBpPEMEHHOW Hayku. OHHM JIOCTaTOYHO YOEIUTEIbHO
MOJTBEP)KAAIOT TOT (PAaKT, YTO 4YelOoBeuecKas Hayka NpUONIKAeTCs K PACKPBITHIO OJHOTO W3
HauOoJiee CIIOKHBIX HAay4YHbIX MOHATUM — moHsTus ['apmonmu, xotopoe, corsnacHo Iludaropy,
JIEKAT B OCHOBE Mupo31aHusl.

I'maBHas 1enb HACTOALIErO JOKIAAA — IMOKa3aTh (yHAAMEHTAIbHYIO CBSI3b THIEPOOIMYECKUX
(bYHKIHIH, UTPAIOIINX BKHYIO POJIb B TEOMETPUH U TCOPETHUYECKOH (u3uke («rurepOomueckast
reoMerpusi JI00a4eBCKOro», <METBIPEXMEPHBIH MHP MUHKOBCKOTO») C 30JIOTBIM CCUCHHEM,
yucnamu Oudonavyun u JIroka, urparouMy O00JIbIIYIO POjib B )KUBOU MPUPO/JIE U UCKYCCTBE.

B teopun yncen @uboHau4yn XopoIIo U3BECTHBI TaK Ha3bIBaeMble «popMyIbl bruHe»:

_a"(-Da’

Fn_ \/g ’

rae  Fn, Ln —cootBerctBenHo umncna @dubonayunm u Jltoka, paclIMpeHHBIE B CTOPOHY
OTpULATENbHBIX 3HAYEHUN MHJIEKCOB N, & — 30JI0TO€ CEYeHHE, N — JAUCKpEeTHas nepeMeHHasl,
MIPUHUMAFOIIas 3HaueHus u3 MHOXecTBa O, £1, £2, +3, ... .

OcHoBbIBasiCcb Ha aHajioruu Mexay Qopmynamu bune (1) u  KiIaccH4ecKuMu
rUnepOoJMYecKUMH (PYHKLIMAMH, aBTOpPaMU IpeUlaraeTcss HOBBIM KilacCc TMIEepOOIMYECKHX
(GyHKIMM, Ha3BaHHBIX CHMMETPUYHBIMHU runepoonvyeckumMu QyHKuusiMu OudéoHayum u
JIoka.

CummeTpuyHbIii ciHyc @UOOHAYYH:

SFS(X):a -a

—_— 2
75 @

CumMeTpuuHbIii KocuHyc @udoHAYYM:

Ln=a"+(-)"a =, @

X - X

a X +a - X
CFS(X)=—F=— 3
() 75 ©)
Cummerpuunblii cuHyc Jloka:
sLs(x)=a*-a* 4
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CummetpuyHbIii kKocuHyc Jloka:
cLsg(x)=a*+a " o)
IJIe X —HenpepbIBHAs [IEPEMEHHAS.
Yucna ®Gubdonayun 1 JIxoka MOryT ObITh TOXKIECTBEHHO OIPE/IENIEHbI Yepe3 CUMMETPUYHbIE (DYHKLIUH
®ubonayun 1 JIroka creayronmm o0pasom:
_isFg(n), ona n=2k

= : 6
Fo }ch(n), onn n=2k+1 ©

_ickyn), ora n=2K
Lo = dsl(n), omn n=2k+1 0
10 03Hayaer, uto uncia Gudbonavuu 1 JIroka «@rucanbp B runepooimyeckue hynkimu (2)-(5) u kak
OBl SIBIITFOTCSl UX <«IMCKPETHBIMU aHATOTaMi» (3aMETHM, YTO ISl KITACCHYECKUX THIIEPOOTMUESCKUX
GyHKIMIT Takoro aHaiora He cyiiectByer). B pabotax ykpamrckoro yuenoro Omera bosmapa
JIOKa3aHO, Y4TO reoMeTpHst (PUIUIOTaKCHCa OCHOBaHA Ha rurepOoimaeckux GyHkimsx tumna (2)-(5); npu
9TOM mosiBlicHHEe urcen PuOoHAYYM Ha TOBEPXHOCTH «(PUIIOTAKCHCHBIX» OOBEKTOB CBSI3aHO CO
cBotictBamu (6), (7).
I[pencraBnenHsie Boiie runepooarueckue Gy @ruboHauuun u JIroka cBS3aHbl ¢ KIIACCUUECKUMU
TATIEPOOTTMUYECKUMH (PYHKIIMSIMH CJIETYOIIIMMH TPOCTHIMHA COOTHOIIICHUSIMU:

st(x):%sh(m(a)xx); ch(x):%ch(ln(a)xx).

B noxmage  BBIBOAATCA  <«THMIIEPOOJIMYECKHE — CBOMCTBa»  IPEIOKEHHOIO  Kilacca
rUNepOOSIMYECKUX (QYHKUMHA, YIIyOJSIOLIME HMX CBS3b C  KIACCHYECKUMU T'MIEpOOIMUECKUMU
GYHKUMSIMY, U UX «(pUOOHAUYMEBbIE CBOMCTBA», YIIIOJSIOUIME UX CBS3b ¢ uuciamMu OuboHayun u
JIroxa.

3akiouenue

OcCHOBHOH pe3ynbTaT MPOBEIEHHOTO HCCIEJOBAaHUS COCTOUT B MAaT€MaTH4YECKOM
JI0Ka3aTeNIbCTBE TIIyOOKOM CBSI3M MEXAY 30J0ThIM ceueHueM, uncinamu Oubonayuu u Jlroka u
KJIaCCUUECKUMHU runepOosinyeckuM ¢GyHkuusM. HoBeiil kiacc runepOosinueckux (QyHKIUH,
OCHOBAaHHBIX Ha 30JIOTOM CEYEHUH, MOXKET HMETb JAJeKO HWIyUIUe MOCIEACTBUS JUIs
JalbHENIIero mporpecca MaTeMaTHKd, GpU3uMKU U KocMmosoruu. ['unepbonnueckue (yHKIMU
®ubonauun u Jlioka, sBustoumecs pacmupenueM ¢opmyn bune nns uncen @uboHauyu u
Jlroka B HempepbIBHOM 007acTH, MpeBpalatoT TeopHio yrncen OuboHaYun B «HENPEPHIBHYIO»
TEOPHUIO, MOCKOJIbKY KaXKJI0€ TOXKAECTBO JUIsl rurnepOosinyeckux Gpynkunii ®ubdonauun u Jlroka
MMEET CBOM JIMCKPETHBIN aHaJIOT B paMKax Teopuu uncen duboHauuu u Jroka B COOTBETCTBUU
¢ (6), (7), To ectb Teopust uncen PuboHauym u JIrOKa SIBISETCS «IMCKPETHBIMY» CIIydaeM
teopuu runepooanueckux pyHkiuil Gudonauuu u Jlroka. YuursiBas QpyHaaMeHTaIbHYIO POJIb
rUNEPOOINYeCKUX (QYHKIMHA B TeOMETpHH, (QU3MKE, W KOCMOJIOTHH («rHIepOoinyeckas
reomerpusi JI0OAUEBCKOTO», «JETBIPEXMEPHbI MHUP MUHKOBCKOrO» H T.I.), MOXHO
MPENNOJNIOKUTh, YTO HOBas Teopus Turepoonyeckux GQYHKIUN MpUBEAET K HOBBIM
pe3yiabTaTaM M HMHTEpHpeTalusiM B TUIEpOOIMYECKON reoMeTpuH, (U3MKe M KOCMOJIOTHH,
OCHOBAHHBIX Ha 30JI0TOM CEUEHUH.



HexoMMyTaTUBHBIN I'HNEPKOMILICKCHBIA aHAJIU3 U
aJreOpoaAMHAMMKAa HA MHOT000pa3usix o01Iero Bujaa

B.B.Kaccanapos, B.H.Tpumun

B noxnmage paccmarpuBaercs o0oOmienune ycnmoBuil auddepeHnupyeMocTd (QyHKITUH
OMKBAaTEPHUOHHOTO IEPEMEHHOI0, MPEAJIOKEHHBIX B MPEeAbLAYIIUX paboTax aBTOPOB, Ha
MHOTOOOpa3usi ¢ ap@UHHON CBA3HOCTHIO OOILEro BHUAA U MHIYLUPYEMOH CTPYKTYpoOil
JIOKaJIbHOM OMKBAaTEPHHMOHHOW CTPYKTypod MeTpukHu. PaccmarpuBaroTcs BO3MOXKHOCTU
¢buznueckoi uHTEpIperannu 006001eHHbIX ypaBHeHul Komu-Pumana un accouunupyemsix ¢ ux
pereHusMA (PU3NUECKUX MOJIe U 0coOeHHOoCcTe. M3yuaroTes ciydan puMaHOBOM CBS3HOCTH
U CBA3HOCTHU abCOJIFOTHOTO Napajuiean3Ma.

Solving the old problem of hypercomplex number fields:
The new commutative and associative hyper complex number
algebra and the new vector field algebra

Redouane Bouhannache
Entreprise Nationale de Géophysique (ENAGEOQO)
BP 140, Hassi-Messaoud, 30500 Ouargla, Algeria

bouhannache75@yahoo.com

This article solves, once and for all, the long-lasting problem of commutative and
associative hypercomplex numbers quest. The new theory exposed herein constitutes a major
breakthrough in geometric and vector algebra. It gives the answer to the long unsolved
problem of hypercomplex number fields which has remained pending for centuries, resisting
all sorts of mathematical investigation.

It shows how the long sought-after “true” hypercomplex number fields are constructed.
Such fields are, of course, endowed with a commutative and associative multiplication law.
They fulfill therefore the rigorous conventional definition of the term “field”. The article
outlines how it is possible to construct hypercomplex fields, not only of dimension 4, but of
any dimension N > 3 (greater than or equal to 3). From now on, numbers and vectors will be
united in just one mathematical entity, and will denote exactly the same thing.

Furthermore, the new algebra described herein gives birth to a new branch of analysis,
namely “the hypercomplex analysis’, where a precise notion of “function” of “hypercomplex
variable’ is defined. Similarly to complex analysis, there will be analytical and holomorphic
functions. Hypercomplex derivation, integration, etc. will also be possible.

This theory is expected to have a tremendous impact on mathematics, physics and Science
in general (chemistry, biology, graphics, etc.) and will certainly have a very broad scope of
applications. For example, both Special-Relativity Lorentz and Minkowski spaces are
explained in the light of new hypercomplex number theory. And for the first time, we will be
able to fully characterize space-time and also explore its geometric properties. This theory will
also enable us to construct fractals not only in the complex plane, but in any space and
hyperspace of dimension N > 3 (greater than or equal to 3). Similarly to the 2-D case, we will
be able to implement fractal-generating iterative algorithms and define Mandelbrot and Julia
sets in any space of dimension 3 or higher. It may also provide the necessary mathematical tool
for the unification of Quantum Mechanics and General Relativity and even rewriting them
using the new hypercomplex formalism.
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Relativity and symmetry in the concepts of tardyon and tachyon

A.O. Maybor oda
International Club of the Golden Section. 150 B. Sadovaya, of. 909, Rostov-on-Don
maiboroda@aaanet.ru

Since the middle of the last century researchers have been discussing rather actively in
literature the existence of superlight particles or tachyons in terminology suggested by some
authors. The notion of tachyons appears in the physics of fundamental particles, in particular,
in connection with some properties of virtual particles, with the need to build the structure of a
uniform nonrenormalizable theory for weak and electromagnetic interactions and it also
follows from purely theoretical considerations during analysis of the special relativity theory
postulates.

At the same time along with the tachyon hypothesis there has been some progress in the
development of the general relativity theory as regards collapsars or “black holes’. Kruskal-
Szekeres theory has become a solution for the relativistically consistent description of the
process of solids falling onto a black hole and crossing of the event horizon. According to it
the inevitable conclusion about reaching light and superlight speeds by the falling solid at the
moment of crossing has been cancelled. New ideas about space-time geometry in the vicinity
of a Schwarzschild sphere allowed to interpret the crossing process as “substitution” of spatial
coordinates with temporal and vice versa. As a result the motion of a solid which seemingly
appears to be at superlight speed in regular frame or reference will in a new model of reference
frame look like motion “across’ the time of the laboratory reference frame, i.e. as a regular
motion with subluminal speed in its own frame of reference.

The report shows that similar interpretation of particle movement at superlight speed is
possible not only in the general relativity theory (Kruskal-Szekeres version), but also within
the framework of the special relativity theory, i.e. in flat space-time. The world of tachyonsin
the version under consideration can also be described in a coordinate frame with mutually
substituted positions of spatial and temporal lines relatively to the laboratory reference frame.
From the viewpoint of an observer in tachyon reference frame common particles or tardyons
are perceived as moving at “superlight” speed. Similarly, antiparticles in tachyon reference
frame are also perceived as moving at “superlight” speed. E.g., a common particle that restsin
laboratory reference frame may be perceived by an observer from tachyon frame of reference
as one moving at infinite speed. Tachyon reference frames at that constitute a totality where
each frame from the viewpoint of its internal observers belongs to tardyon or regular systems.
A prerequisite of such symmetry and relativity between common particles and tachyons is
manifested at least in a transition from regular four-dimensional space-time model with (1,3)
signature to a six-dimensional one with (3,3) signature. Otherwise the symmetry will be
incomplete.

In the traditional continual space-time model the worlds of tardyons (common particles)
and tachyons are separated with an impenetrable barrier. In case when a discrete motion model
(developed since the first half of the last century) is selected mutual transitions of tardyons and
tachyons (in pseudo-Euclidean space) become theoretically feasible because discrete type of
Lorenz transformation laws excludes infinitely large energies and masses of particles — an
accelerated (using other that gravity means) corpuscle at a speed below light reaching a certain
gpeed value (please see formula 1) “instantly” becomes “superlight” without an intermediate
stage of movement at photon speed. It is demonstrated that such “tunnel effect” requires,
however, a deviation from the relativity principle and a return to the ideas of privileged
reference system in the way of Lorenz-Poincarii views. At the same time the question about the
existence of a privileged reference frame in a discrete model previously considered purely
theoretically now becomes an issue, which may be solved during an experiment — the
hypothesis about “tunnel effect” may be confirmed or refuted experimentally. E.g., tardyon
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transition into tachyon must be registered as particle disappearance while the reverse process
should look like its birth.

In the context of the problem of experimental verification for suggested theoretical
conclusions we examine a model of discrete motion, which is compatible on the level of
observed effects both with the Galilean relativity principle and special relativity theory as well
as with Lorenz concept of a privileged reference frame existence. It is demonstrated that one
condition of such compatibility is the well-known hypothesis suggested by Dirac regarding the
variability of values of physical “constants’. The application of the international Webb
astrophysics group for the discovery of the fine structure constant (Sommerfeld constant) value
variability can be viewed as the first approach to experimental verification of conclusions from
discrete motion model.

At the same time new quantum mechanics models conforming to experimental data about
“non-constant nature of constants’ following acceptance of one or another system of physical
units are based both on the idea of light speed value dependability upon the duration of
Universe existence and on viewing the rest masses of elementary particles as variable values.
Such understanding, although leaving in force the scientific status of Lorenz transformations,
requires, however, a considerable modernization of special and general relativity theory since
their current status is inadequate to the new experimental data. It is shown that multi-
dimensional time model can be viewed as a necessary stage in theory modernization required
by experimental results. E.g., that is evidenced in the fundamental possibility of geometric
representation for probability determination of quantum events in six-dimensional space-time.
Heisenberg uncertainty principle thus receives obviousness and the old problem of internal
“conflict” between the relativistic and quantum mechanics disappears. Here we see a vivid
representation of a non-standard but increasingly popular (due to the development of theory
and technique of quantum computations) concept suggested by Everett — multiworld
interpretation of quantum mechanics uncertainty, i.e. explaining the reduction of wave function
as a consequence of split in the event space and transition of the observer into one of its
unlimited branches provided that all other unobserved branches remain real. Figures 3, 4 and 5
contain a graphic illustration for the uncertainty of the result following from the interaction of
micro objects in multidimensional space-time. It is remarkable that the resulting prominence of
one out of numerous possible time directions for a couple of interacting particles is determined
by the macroscopic status of the observer, i.e. his/her existence just as an aggregate of micro
objects.

The concept of mutual relativity between common particles and tachyons, inclusion of
antiparticles into the symmetry of tardyon — tachyon relations, discrete type of Lorenz
transformations — all of this has been examined just on the level of axioms (basic primitive
notions) and of course it requires further deep formal logical and mathematical development. It
is notable that within the framework of a strictly continuous approach and consistently
relativistic invariant theory resulting from the analysis of its postulates in the works of D.G.
Pavlov on the ground of Finsler’s topology or Bervald—-Moor metric there has been developed
a model with the main notions, which coincide with the understanding of interconnection
between tardyons and tachyons in the examined discrete model and create a basis for its
subsequent formalization. The expediency of integration between the discrete motion model
suggesting a drift of “constant” values and Finsler model of space-time suggesting the
existence of individual directions is determined by the fact that both the former and the latter
are non-traditional ideas that are in satisfactory harmony with experimental data according to
the recent astrophysical research.
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OTHOCHUTEIBHOCTDb B CUMMETPHUIHOCTD
NOHATHH TapAMUOH - TAXUOH

A.O. Maiibopona
MexnyHapoaHbiii Ki1y0 3o050Toro ceuenus. Poctos u//], b.Canosas,150, 0¢.909
maiboroda@aaanet.ru

Hauunast ¢ cepenuHbpl NpOLUIOr0 BeKa B JIMTEpAType JTOBOJIBHO LIMPOKO OOCYyKIaercs
BOIIPOC O CYIIECTBOBAHMM CBEPXCBETOBBIX YACTHI], WJIM TAaXHOHOB B TEPMHUHOJOTHHU psijia
aBTOpOB. Mest TaXuOHOB BO3HUKAET B (PM3UKE DJIEMEHTAPHBIX YACTHI], B YACTHOCTH, B CBSI3U C
HEKOTOPbIMM CBOWCTBAMHU BHPTYaIbHBIX YaCTUL, HOTPEOHOCTSAMHU IIOCTPOEHHUS armapara
€AMHON HENMEepPeHOPMUPYEMOU TEOpUU CIAOBIX U DJIEKTPOMArHUTHBIX B3aWMOJICHCTBUU, a
TaKKe HA OCHOBAHUH YHCTO TEOPETUUCCKUX COOOpaxkeHni mpu aHanuse noctymnaros CTO.

Bwmecre ¢ Tem, Hapsaay ¢ TUIIOTE30M TAXMOHOB B TOT € MEPHOJ] HAbI0JaeTcs Iporpecc B
pazeutun OTO B yacTu OTHOCHIIEHCS K KoJularicapam WM '4YepHbIM apipam”. B Teopuu
Kpyckana-Cekeperia OblJI0 HalZIEHO pelIeHHE PEISITUBUCTCKO-HEIPOTUBOPEUNBOTO OMMCAHUS
rpolecca naJieHus TeJl Ha YEPHYIO JbIpYy U NepeceueHust Topu30HTa coObITUi. COoraacHo 3TOMy
PELICHHUI0O OTMEHSUICS, Ka3aJloCch Obl, HEM30€XKHbIN BBIBOJ O JAOCTM)KEHMU MAJAIOIIUM TEJIOM
CBETOBOM M CBEPXCBETOBOM CKOPOCTM B MOMEHT nepecedeHHs. HoBble npencraBieHus o
F€OMETPUH  MPOCTpaHCTBa-BpeMeHHM  BOmm3u  cdepbl  llIBapummibaa  1mO3BOJIMIN
MHTEPIPETUPOBATH MPOIECC MEPECEUCHHs KaK ''3aMelieHne” MpOCTPAHCTBEHHBIX KOOPIWHAT
BpEMEHHBIMU U Hao00pOT. B pe3ynbrare ABukKeHHE Teja, Kaxylleecs B OOBIYHOW cucTeme
OTCUeTa CBEPXCBETOBbIM, B HOBOU Mojenu CO mpencTaeT Kak JABH)KEHHE 'MONepek’ BpeMEHU
naboparopuou CO.

B noxiage mokasbiBaeTcs, UTO aHAJIOTMYHAs MHTEPHpPETalus JBWKEHUS YacTHI[ CO
CBEPXCBETOBOM CKOPOCThIO BO3MOXHa He Toibko corinacHo OTO B Bepcum Kpyckana-
Cekepemia, HO U B pamkax CTO. Mup TaxuoHOB B paccMaTpUBaeMON BEPCUU TAKKE MOXKET
ONKCHIBATBCS B CHUCTEME KOOPAMHAT C B3aUMHO 3aMEUICHHBIMU IOJOXKEHHUSIMH JTHHUN
MIPOCTPAHCTBA U BpeMEHH OTHOCUTENhHO JabopaTopHoit CO. C Touku 3peHust HaOI0IaTeNs, B
TaxuoHHOM CO OObIUHBIE YACTHIIbI, WK TApPJUOHbI, BOCIIPUHUMAIOTCS KaK "'CBEPXCBETOBBIE".
AHaJIOrM4HO, aHTUYACTULBl B TaXMOHHON CO Takke BOCIPUHUMAIOTCS KaK "'CBEPXCBETOBBIE" .
K npumepy, oObruHas uactuna, nokosuasicss B jaboparopnort CO, s Habmomarens us3
TaxuoHHON CO MOXKET BOCIPUHUMATHCS KaK JBUXKYIIascs ¢ OECKOHEYHOU ckopocThio. [Ipu
sToM TaxuoHHble CO 00pa3yroT MHOKECTBO, B KoTopoM Kaxjas u3 CO, ¢ TOUKU 3peHus ee
HabogaTene, OTHOCUTCS K TApAMOHHOM UM OOBIYHOM CHCTEME.

B TpamMnMOHHOM KOHTHHYaJIBHOM MOJENIHM NPOCTPAHCTBA-BPEMEHHW MMPBI TapAHOHOB
(0OBIYHBIX YACTHUI]) U TAXHMOHOB OKA3bIBAIOTCS pa3/ieiICHHBIMH HEIPEOJI0IMMbIM OapbepoM. B
cillyyae BbIOOpa JMCKPETHOM MOJENM JIBWKEHHSI, MHOTOYHCIIEHHBIE BEPCUU KOTOPOM
pa3pabaThIBalOTCS HayMHas C IEPBOM MOJOBUHBI IPOLIJIOrO BEKa, B3aUMHBIE IE€PEXObI
Tap/IMOHOB U TAaXWOHOB CTAHOBSTCS TEOPETUYECKH BO3MOXHBIMU, T.K. JIUCKPETHBIH BH]I
npeobpazoBanuii JlopeHIia MCKIOYaeT OCCKOHEYHO OOJIBIIME SHEPTHMH M MACChl YacTHI[ —
cyOcBeTOBasi  KOPHYCKyJa Cpa3y CTaHOBUTCS ' CBEPXCBETOBOW'  0€3  JOCTHKECHHS
IIPOMEXYTOUYHOM CTaJuu JABWKEHUS CO CKOpocThio (oToHa. Iloka3piBaeTcs, 4TO TaKoil
"TyaHenpHBIN 3¢ dekT" TpedyeT, OMHAKO, OTCTYIUICHHUS OT MPHUHIIMIIA OTHOCHUTEIBHOCTH U
BO3BpALIEHUS K MPEACTABIECHUSM O NMPUBUIETUPOBAHHON cHCTEME OTCYETA B JyXe BO33PEHUI
Jlopenua-Ilyankape. Bmecte ¢ TeMm, CUMTaBIIMIICS YHCTO TEOPETHUECKHM BOIPOC O
cyuiecTBoBaHMM npuBwierupoanHor CO, B AMCKpPETHONM MOJEIM IMOJIy4aeT CTaTyc
SKCHEPUMEHTAJIbHO pPEUIaeMOro — THUIOTe3a ' TYHHEIbHOTO d¢¢dekra” MOoXKeT ObITh
MOATBEP:K/IEHA WJIM OTIPOBEPrHYTA ONBITHBIM ITyTEM.

B acnexre mpo0GiieMbl SKCIEPUMEHTAIbHOW MPOBEPKH M3JI0KEHHBIX TEOPETUUYECKHX BBIBOJIOB
paccMaTtpuBaeTcsi MOJENIb JUCKPETHOIO JIBIKEHMsS, KOTOpasi COBMECTUMA HaA )YpoOGHe
Habarwoaemvlx 2¢hgexmos Kak ¢ TaJuieeBCKUM MPUHIUMIIOM oTHOcuTenbHOCTH 1 CTO, Tak u ¢
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JIOpEHLIeBOM KoHUenuuen cymectBoBanus npusuierupoBanHoi CO. Iloka3epiBaercs, 4TO
YCIIOBUEM TaKOW COBMECTUMOCTU SIBJISIETCSl M3BECTHas rumore3a Jlupaka nepeMeHHOCTH
3HAYCHHI (PU3MYECKUX "KOHCTAHT' . 3asiBKa MEXKIyHAPOTHOUM acTpodUu3ndecKoil rpymmbsl Yr00a
Ha OTKpBITUE T[EPEMEHHOCTH 3HAYEHHUS IOCTOSHHOM TOHKOW  CTPYKTYpPbl  MOXET
paccMaTpuBaTbCs Kak IE€pBOE MPUOMMKEHHE K HKCIEPUMEHTAIbHOW MPOBEPKE BBIBOJOB
JMCKPETHON MOJIENIN JBU)KECHHUS.

[IpencraBienue 0 B3aUMHONW OTHOCUTENBHOCTH OOBIYHBIX YACTULl U TAXHMOHOB, BKIIOUCHUS
AHTUYACTHUI B CHUMMETPHUIO OTHOLLIEHUI TapJIMOH — TaXHOH, AUCKPETHBIA BHUJ MpeoOpa3zoBaHUil
Jlopenua — Bce 310 TpeOyeT TIIATEIBLHOTO aHATN3a aKCUOM, ITyOOKOH (hOpMaIbHO-I0IrHUYECKON
U MaTeMaThueckod mnpopaboTku. [IpumeuarenbHO, YTO B paMKax CTPOro KOHTHHYaJbHOTO
[I0/IX0/1a U TOCJEI0BATEeNIbHO PENSATUBUCTCKO-UHBAPUAHTHONW TEOPUU B PE3yiIbTaTe aHAU3a €€
noctynatoB B padorax J[.I'. [laBmoBa pa3BuTa Moj€nb, OCHOBHBIC MPEICTABICHUS] KOTOPOMH
COBIAJAIOT C IIOHMMAHUEM B3aUMOCBS3UM TAapAMOHOB M TaXMOHOB B PACCMOTPEHHOM
JUCKPETHON MOJIEIIN.

Deformation principle as a foundation of physical geometry
Yuri A. Rylov

Institute for Problems in Mechanics, Russian Academy of Sciences,
101-1, Vernadskii Ave., Moscow, 119526, Russia.
rylov@ipmnet.ru

Physical geometry studies mutual disposition of geometrical objects and points in space, or
space-time, which is described by the distance function d, or by the world function s =d%2.
One suggests a new general method of the physical geometry construction. The proper
Euclidean geometry is described in terms of its world function s . Any physical geometry G
is obtained from the Euclidean geometry as a result of replacement s ¢ by the world function
s of G. This method is very simple and effective. It introduces a new geometric property:
nondegeneracy of geometry. Using this method, one can construct deterministic space-time
geometries with primordially stochastic motion of free particles and geometrized particle mass.
Such a space-time geometry defined properly (with quantum constant as an attribute of
geometry) allows one to explain quantum effects as a result of the statistical description of the
stochastic particle motion (without a use of quantum principles).
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Transport to Bauman M oscow State Technical University (BM STU)

How you can get to BMSTU from International Airport “ Sheremetyevo-117:
1). Take bus number 517 to the underground station “Planernaya’ (about 45 minits). Then
go to the underground station “Tverskaya’, then goto the underground station

“Teatral’naya” and go over to the underground station “Ploshchad’ Revolyutsii”, then go
to the underground station “Baumanskaya’ .
or

2). Take bus number 551 to the underground station “Rechnoi Vokzal” (about 40 minits).
Then go to the underground station “Teatral’ naya’ (about 21 minits) and go over to the

underground station “Ploschad’ Revolyutsii”, then go to the underground station
“Baumanskaya’.

From station “Baumanskaya’ walk to the Second Baumanskaya street 5 (about 15
minits). Enter the BMSTU acrossthe first checkpoint with passport.
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