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Abstract

The requirement of invariance with respect to phase change imposed on free oscillations in
discrete space limits the wavelength of free oscillations to discrete values that are multiples of
the minimum wavelength. The minimum wavelength is twice the fundamental length — the
distance between adjacent lattice points of a discrete space.

The old calculations of the cosmological constant do not contain significant errors. The result of
the calculations was incorrectly interpreted. Since the energy of standing oscillations related to
the size of the discrete space was summed, the energy density of the discrete space was obtained.
In fact, the binding energy was obtained, ensuring connectivity and stability of space.

Our universe was formed from free oscillations of discrete space, therefore its density is 120
orders of magnitude lower than the density of discrete space in which it exists.

Discrete Space Hypothesis

The quantization of energy proposed by Max Planck solved the problem of calculating the
radiation of an absolutely black body, but gave rise to the problem of the background associated
with the unavoidable zero oscillations of the electromagnetic field. Since the energy of the zero
oscillation is equal to half the quantum energy proportional to the frequency, with an unlimited
increase in frequency, the energy of the zero oscillation tends to infinity.

The maximum frequency limit proposed by Max Planck only partially solved the background
problem. The infinite zero-point energy density has been replaced by the monstrously high
Planck density. It is 120 orders of magnitude greater than the density of our universe.

The existence of a limit for an increase in the frequency of electromagnetic oscillations limits the
divisibility of space to a size on the order of the Planck length. The presence of the limit of
divisibility is the main sign of discreteness.

Wave equation

Any serious theory should preserve the wave equation. For example, in order to preserve the
wave equation of a free electromagnetic wave in the form of Maxwell's equations, while
changing the reference system, Poincare invented the Lorentz transformation, that is, the basis of
Einstein's Special Theory of Relativity.

Invariance of a wave in a discrete medium

Standing waves in a crystal are determined by its boundaries. Between the borders is placed an
integer half-wave. The minimum wavelength corresponds to the oscillations of neighboring
atoms in antiphase. The number of vibrations is equal to the number of atoms in the crystal
multiplied by the number of degrees of freedom of the atom. There are no problems with the



invariance of these waves, since the waves are associated with the crystal. The frequency of any
crystal oscillations is a multiple of the minimum frequency that the wave of maximum length
has.

With running (free) waves in a discrete lattice, as usual, problems arise. The distance between
adjacent lattice points is a fundamental length.

Preservation of the wave equation implies the conservation of the equation of a plane
monochromatic wave and its symmetry associated with the transformation of coordinates and
vectors. When offset by a distance equal to half the wavelength, and replacing all vectors by the
opposite, the wave must remain unchanged. It follows that the fundamental length divides the
half-wavelength by an integer number of parts. That is, to preserve the wave equation, the
wavelength of a plane monochromatic wave must be a multiple of an even number of
fundamental lengths. A wave with a length of two fundamental lengths is minimal and
exceptional. It is simultaneously standing, since it corresponds to oscillations of neighboring
lattice sites in antiphase, and at the same time determines the wavelength of all free waves. The
length of the free wave is equal to the minimum wavelength multiplied by an integer greater than
one. So quantized wavelength.

Beautiful formulas

2mV(Gh/c?) — fundamental length

4m\(Gh/c?) — minimum wavelength

Planck's constant in formulas is full, but not stump reduced.

Implications for cosmology

To accurately calculate the cosmological constant and temperature of the universe, it is necessary
to allow wavelength quantization. The wavelength is quantized only for free waves in discrete
space. Consequently, our universe consists of free waves, which in the form of a bunch move in
discrete space, the density of which is 120 orders of magnitude greater than the density of our
universe.

There is also another way to eliminate errors: it is necessary to compress our universe to a size
one hundred times smaller than a hydrogen atom to bring the parameters of the universe into line
with the old calculations.
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I[I/ICerTHOCTL IMPOCTPAHCTBA ABJIACTCHA HpH‘lHHOﬁ KBAaHTOBAaHHSA IUHBbI BOJIHbI

Agtop: Muxees Cepreit Bnagumuposuy

BBenenue

TpeboBaHre HHBAPUAHTHOCTH OTHOCUTEIIBHO U3MEHEHHS (Da3bl, HATO)KEHHOE Ha CBOOOIHBIC
KOJIeOAHHUs B IUCKPETHOM IIPOCTPAHCTBE, OTPAaHIMYMBACT JUIMHY BOJHBI CBOOOIHBIX KOJIEOaHMIt
JUCKPETHBIMU 3HAYEHUSIMU, KPATHBIMU MUHUMAJIHOM JUIMHE BOJIHBI. MUHUMAasbHAas IJIMHA
BOJIHBI B /IBa pa3a 0oJjble (PyHAaMEHTATbHON JITMHBI — PACCTOSHUS MEXK/TY COCETHUMH y3JIaMU
PELIETKN JUCKPETHOTO IIPOCTPAHCTBA.

Crapble pacueTbl KOCMOJOTHYECKON ITOCTOSIHHOM HE COJIEpKaT CYLIECTBEHHBIX OLIMOOK.
PesynbraT pacueToB ObUT HEMPABMIIBHO UCTOIKOBAH. [I0CKOIBKY CyMMHUPOBAIH SHEPTHUIO
CTOSYMX KOJIeOaHMI, CBA3aHHBIX C Pa3MEPOM JUCKPETHOTO IIPOCTPAHCTBA, ObliIa MOJIyuyeHa
IUIOTHOCTb SHEPIUU AUCKPETHOrO MPOCTpaHCTBa. DaKkTHUYeckH, ObUIa OJTy4YeHa SHEPIus CBs3H,
o0ecreynBaroIas CBI3aHHOCTh U CTAOMIIBHOCTh IPOCTPAHCTBA.

Hama Bcenennas oOpa3oBanack U3 CBOOOJHBIX KOI€OaHUH AUCKPETHOTO MIPOCTPAHCTBA,
II03TOMY €€ IUIOTHOCTh Ha 120 mopsAKOB MEHbIIE INIOTHOCTH JUCKPETHOTO IIPOCTPAHCTBA, B
KOTOpPOM OHa CYILIECTBYET.

I'unore3a o AUCKPETHOCTH IMIPOCTPAHCTBA

KBanToBanue sneprun, npeayioskeHHoe Makcom [Inankom, pemmino npobieMy pacuera
U3JIy4eHus: a0COIOTHO YEPHOTO TeNa, HO OPOAUIIO IpobaeMy GoHa, CBA3aHHOTO €
HEYCTpPaHUMbIMU HYJIEBBIMU KOJIEOAHUSAMHU JIEKTPOMArHUTHOrO 1ouisd. [Tockonbpky 3HEprus
HYJIEBOT'0 KoJieOaHuUs paBHA ITOJIOBUHE SHEPIUU KBAHTA, IPOMOPLUOHAIBHOIO YaCTOTe, IPU
HEOTrPaHUYEHHOM POCTE YaCTOThI SHEPTUS HYJIEBOTO KOJIEOaHUSI CTPEMUTCS K OECKOHEYHOCTH.

OrpannyeHne MakCUMaJabHOM 4acTOTh, IpeioxkeHHoe Makcom [1nankom, pemmsio npodiemy
¢doHa b yacTH4HO. beckoHeuHast IIIOTHOCTh SHEPTHH HYJIEBBIX KoleOaHUi OblUla 3aMEeHeHa
Ha YYJOBUIIHO 00JbIIYIO IMIIOTHOCTH [Inmanka. Ona Ha 120 mopsiikoB O0JIbIIIE INIOTHOCTH HAIIEH
BCEJICHHOM.

CymiecTBoBaHUE Mpeiesia I pOCTa YaCTOThI DJIEKTPOMArHUTHBIX KOJIEOaHU, OTpaHUYUBAET
JIETMMOCTh MPOCTPAHCTBA pazMepoM nopsiaka bl [Inanka. Hanuuue npenena nemuMocT
SIBIISIETCS TTIABHBIM MMPU3HAKOM JUCKPETHOCTH.

BoJsinoBoe ypaBHeHnne

JIro6ast ceppe3Hasi TeOpUs I0JKHA COXPaHATh BOJIHOBOE ypaBHeHue. Hanmpumep, ams
COXpaHEHHsI BOJIHOBOT'O YPaBHEHUSI CBOOOIHOM 3JIEKTPOMAarHUTHOM BOJIHBI B (hOpME ypaBHEHHI
Makcgeina, Ipyu U3MEHEHUH CHUCTeMBbI oTcueTa, [lyankape npugyman npeodpazoBaHus
Jlopenna, To ectb 0cHOBY CrielIMalIbHOM TEOPUH OTHOCUTENIBHOCTH DWHILTEHA.

NHBapuaHTHOCTH BOJIHBI B IUCKPETHOM cpeje

Crosurie BOJIHEBI B KpuUCTaJlJIC OMMPEACIIAOTCA €T0 r'paHUIIaMU. Me>1<11y T'paHUIIaMH ITIOMECIIACTCA
[EJIOC YHCJIO MOJIYBOJIH. MuHuMaIbHOM AJIMHE BOJIHBI COOTBECTCTBYIOT KoJIeOaHMs COCCAHUX



aTOMOB B IpoTuBodaze Yucio konedaHuil paBHO YUCITY aTOMOB B KPUCTAJUIE YMHOKEHHOMY Ha
YHCIIO cTeneHel cBo0oabl atoma. Hukakux npo0ieM ¢ MHBapHaHTHOCTBIO ATUX BOJIH HE
BO3HHUKAET, OCKOJIBKY BOJIHBI CBSA3aHbI C KpucTamioM. YactoTa m000ro kojaedaHus KpucTauiia
KpaTHa MUHUMaJIbHOW 4acTOTe, KOTOPYIO HMEET BOJIHA MAaKCUMAJIbHOM JITMHBI.

C Gerymumu (CBOOOTHBIMH ) BOJITHAMH B IUCKPETHOM PEIIETKE, KaK OOBIYHO, BOZHUKAIOT
npoOeMbl. PaccTosiHue MEXKIy COCETHUMH y3JIaMH PEIIETKH — 3T0 (DyHIaMEHTaIbHAs JITHHA.
CoxpaHeHue BOJTHOBOTO YPaBHEHHUS BIICUET COXPAHEHHE YPAaBHEHHS TUIOCKOU
MOHOXPOMATHUYECKOW BOJIHBI M €€ CHMMETPHUH, CBSI3aHHOM ¢ TIpeo0pa3oBaHHEM KOOPAUHAT U
BEeKTOPOB. [Ipu cMereHnn Ha pacCTOSIHUE PaBHOE MOJIOBUHE JJTMHBI BOJIHEI, U 3aMEHE BCEX
BEKTOPOB Ha MPOTHUBOIMOJIOKHBIE, BOJIHA JIOJKHA OCTaBaThCsl HeM3MEeHHOM. OTcro1a cenyer, 4To
dbyHIaMeHTallbHAS JJIMHA ASTUT JIJTNHY TIOJIOBUHBI BOJIHBI Ha 11eJ10e Yncio yacteid. To ecTh s
COXPaHEHHUS BOJTHOBOTO YPaBHEHUSI, IJTMHA BOJTHBI TUIOCKOH MOHOXPOMATHUYECKOW BOJIHBI
JOJKHA OBITH KpaTHA YETHOMY YMCTy (YHIaMEHTAIBHBIX [UTHH. BOJIHA ¢ ITUHON paBHOW JBYM
dyHIaMEHTAIBHBIM JITTHHAM, MUHAMATbHA U UCKITIOYNTENbHA. OHA OJTHOBPEMEHHO SBIISICTCS
CTOSTYEH, MTOCKOJIBKY €l COOTBETCTBYIOT KOJICOAHUS COCETHUX Y3JI0B PEIICTKH B MPOTUBO(A3e, U
IIPH 3TOM OTPEJIEIISCT AJIMHY BOJTHBI BCEX CBOOOTHBIX BOJH. J[iiiiHA CBOOOHOM BOJIHBI paBHA
MUHUMAJIBHOH JIJTMHE BOJHBI, YMHOKCHHOH Ha 11EJ10€ YHCII0 OOJIbIee eAMHUIIBL. Tak KBAaHTYeTCs
JUTHHBI BOJTHBI.

Kpacussie ¢popmyabl
2mV(Gh/c?) — pynaMenTanbHAas ITHHA

4n\(Gh/c?) — MUHEMAaTTbHAS JUTHHA BOJIHBI

[Tocrostanas [tanka B popmynax HacTosmias, a He 00pyOoK.

ITocaencTBUsA AJ1s1 KOCMOJIOTHHA

J{71s1 TOUHOTO BBIYMCIIEHUSI KOCMOJIOTUUECKOW MMOCTOSITHHOM M TeMIIepaTypbl BCEJIEHHOM
HEO0OXOIMMO JIOMYCTUTh KBAHTOBAHUE JIJTMHBI BOJHBI. J[JTMHA BOJIHBI KBAHTYETCS TOJIBKO Y
CBOOOJHBIX BOJH B IMCKPETHOM IIpocTpaHcTBe. CreioBaTeNIbHO, Hallla BCEJIEHHAs! COCTOUT U3
CBOOOJTHBIX BOJIH, KOTOPBIE B BUJIE CTYCTKA JBIKYTCSI B JUCKPETHOM MIPOCTPAHCTBE, IIIOTHOCTh
KoToporo Ha 120 mopsiAKoB O0JIbIIE INIOTHOCTH HAIIEH BCEJIEHHOM.

CyIIecTByeT TakXke HHOM crmoco0 yCTpaHUTh OMUOKH: HA/IO CKAaTh HAIly BCEJICHHYIO 10
pa3mepa B CTO pa3 MEHBIIIEro aToMa BOJA0PO/1a, YTOOBI MPUBECTH MapaMeTPhl BCEJICHHON B
COOTBETCTBHUE CO CTAPHIMU pacUETaMHU.
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