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Red Shift
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This study offers a new, “ethereal” explanation for “red shift”of electromagnetic radiation. This article shows
that “red shift” of the observable radiation can be a sign of our Universe extension though it is not the proof of the
same.

*

«Red shift» is a term that describes the properties of electromagnetic atomic radiation.

American astronomer V. Slipher, when studying electromagnetic galactic radiation during
the years 1912-1914, found that such radiation frequencies as observable on the Earth are lower
than frequencies of the same radiation generated in the earth environment. In other words, such
radiation’s spectral lines observable on the Earth are shifted towards the “red” spectrum end,
which similar sources exist on the Earth. That is why such shifts are called “red shifts”.

*

The previous century saw numerous attempts to account for the “red shift” nature. However,
none of such attempts led to an adequate understanding of such a phenomenon.

The reason for all those failed attempts was a wrong assumption that electromagnetic
radiation spectrum of each individual atom is invariant with its location in the material world or
whether it exists in the earth environment or is a part of other extraterrestrial objects. Based on
such a wrong assumption researchers tried to find out which factors could cause the observable
variation in frequencies of the electromagnetic radiation on its way from the source to terrestrial
measuring instruments.

Coping with such a wrong belief within the quantum theory framework, within the quantum
concepts of the material world structure is basically impossible. The quantum theory operates
functional mathematical models of microscopic objects while such a wrong belief can be coped
only with using adequate structural mathematical models of microscopic objects.

In the previous century the microworld physics failed to build adequate structural models of
atoms due to refusal to consider ether with its resistance to motion of atom elements and due to
refusal to account for magnetic interactions among such elements [1]. Neglect to consider ether
was due to the incompetent analysis of the famous Michelson’s experiment [2]. The microworld
theory’s neglect to account for magnetic interactions among microscopic objects resulted from a
shallow, incomplete analysis of no less famous Oersted’s experiment [3].

Consideration of ether and magnetic interactions along with electric interactions allowed
building adequate structural models of non-excited atoms [1].

To this effect a photon structure had to be identified. It was possible due to P. Dirac’s
theoretical discovery of possible existence of electron-like microscopic objects having
“negative” masses [4].

Identification of non-excited and excited atom structures allowed understanding the fact that
there are two kinds of electromagnetic atomic radiation: purely wave radiation and photon one.

The purely wave radiation is induced by quasiperiodic vibrations of atom elements at natural
frequencies. Such radiation features a discrete, linear spectrum [5]. For hydrogen atoms this
spectrum features a clearly defined serial structure. For heavier atoms a serial radiation structure
takes on a more complex and perplexed form.

Photon radiation features a discontinuous spectrum.

*

Since the observable “red shift” belongs to discrete linear spectra the environmental
dependence of atomic radiation frequencies can be understood if regarded in quantitative terms.
A non-excited protium atom that consists of proton and electron has the only natural
frequency w(H) described by the equation:
[w(H)]*=a*$>m.*-0.25h*m, 2,



where a=¢?, ¢=1.602-10"°C, B=2yupue , 1o 1S proton magnetic moment, x. is electron magnetic

moment, m. is electron rest mass, h is the coefficient of ether resistance to electron motion (other

than Planck's constant). Researches found for a non-excited protium atom that h’m.%«a*°m.™.
The equation for w(H) has only one value, that is h, clearly associated with the environment.

The h coefficient of ether resistance to electron motion depends on the ambient ether density p.
while being an increasing function of p.. Therefore, an increase in the ambient density p. shall
result in an increase in h and in a decrease in the natural frequency w(H). The ether density p.
can only happen in vicinity of an extremely massive extraterrestrial object.

Thus, the «red shift» origins are microscopic objects located in close proximity to extremely
massive extraterrestrial objects that feature high density of the ethereal “atmosphere”. Let us call
“cthereal” such an explanation of the observable “red shift” of electromagnetic wave radiation.

*

In view of the electron structure identification [3] there are additional details emerging in this
situation.

As electron features an ethereal vortex structure, electron mass is an increasing function of
the surrounding ether density: m.=mc(p.). If ether density p. is increased by Ap. the squared
frequency [w(H)]? changes by A{[w(H)]*}=[(Ah)d/oh+(Ame)d/ome][w(H)]*=-m.*[0.5h(Ah)+(a* S
3.0.5h*m. 1) (Am.)]. If the density increment Ap. is positive the increments Ah and Am, shall be
positive either. Moreover, it has been established for protium atom that h’m.«a*s>. Hence,
(H) in this case also decreases with increase in the surrounding ether density.

* *

The modern physics has various explanations for “red shift”. The most common are
“gravitational” and “cosmological” explanations of this phenomenon.

The “gravitational” explanation of “red shift” is based on the relativity theory outcome.
According to this explanation, the observable variations in electromagnetic wave frequency
result from signal distancing from massive objects, which makes spectral lines shift to the “red”
spectrum region.

The “gravitational” and “ethereal” explanations of “red shift” are not compatible with each
other. The “ethereal” explanation comes from the existence of such a crucial material world
component as ether. ldentification of electron, neutron and proton structures showed that the
material ether existence is a prerequisite to the microworld and macroworld existence. The
“ethereal” explanation of atomic radiation characteristics was achieved using structural models
of non-excited atoms the adequacy of which has been well-substantiated.

The relativity theory was elaborated due to neglect of ether. The adequacy of its results can
only be checked if ether is taken into account.

*

The “cosmological” explanation of “red shift” is based on A. Doppler effect known both in
scientific disciplines and in common practice. The Doppler Effect consists in the fact that with
increase in the distance between the wave radiation source and the observer the frequency of
perceivable radiation is decreased versus the frequency of radiation generated by the source
while with decrease in the distance the perceivable signal frequency is increased.

The “ethereal” effect and the Doppler Effect do not prevent each other from joint
participation in “red shift” explanation. The “ethereal” effect works when the original
electromagnetic wave signal is generated by the source while the Doppler Effect works when
that signal is propagating and is takes no part in the signal generation process.

If the observer is moving away from the wave signal source the “red” Doppler Effect is
increasing the observable “red shift”. If the observer is moving closer to the signal source the
“blue” Doppler Effect is decreasing the observable “red shift” keeping its “color” until the
closing rate of the signal source and the observer becomes high enough. With further increase in
the closing rate of the signal source and the observer the “shift colour” becomes “blue”. Thus,
“red shift” reliably speaks only for the fact that the wave signal source is not closing to the



observer at any high rate but is not a reliable sign of the wave signal source distancing from the
observer.

Alternatively, the “blue shift” observability means that the “blue” Doppler Effect either
enhances the “blue” “ethereal effect” of the radiation source or prevails over the “red effect” of
the same. However, the combined Doppler “blue” “ethereal effect” and “red effect” can cause
the “red shift” if the “red” Doppler Effect prevails over the “blue” “ethereal” one. As a result, the
observable “blue shift” of the wave signal is not a reliable sign of the signal source closing to the
observer either.

*

The modern physics considers the observable phenomenon of electromagnetic signal
spectrum “red shift” to be a proof of our Universe extension. The study above means that such
an opinion results from neglect to account for ether in the physical theory. It follows therefrom
that the observable “red shift” can in some way be taken for a possible sign of such an extension
but is not an incontestable proof of the same.

*

What share do the “ethereal effect” and the Doppler Effect have in the observable “red shift”
formation? According to the experimental data on electromagnetic radiation from distant space
emitters, it is not possible to find out. In order to obtain new information in this problem there
are additional data on mutual behavior of emitters and observers required. However, based on
the information available on the relative behavior of Earth and other space emitters, except for
our Sun, obtaining such data is hardly possible whereas the quantitative description of the path of
the Earth motion about the Sun is well-known and can be used to obtain the mentioned data. The
only thing which can be an obstacle here is an insufficient accuracy of our measuring means.

The theoretical solvability of this problem within the solar system exists due to the fact that
the Earth path is other than circle which center is within the Sun. The distance r from the Earth
to the Sun is regularly hanging in time. Let us denote the path point which is the closest to the
Sun as 4 (ra=1.471-10°%km) and the farthest point as B (rz=1.521-10%m).

When moving from point 4 to point B, the Earth is reaching the distance of 5-10°km away
from the Sun, while moving from point B to point 4, the Earth is approaching the Sun to the
same distance. The rate at which the Earth is moving away from the Sun becomes maximal in a
point D, and the rate at which the Earth is approaching the Sun becomes maximal in a point D,.

The “ethereal effect” is the same in all points of the Earth path. The Earth motion gives rise to
longitudinal and transversal Doppler Effects. The longitudinal Doppler Effect is maximal in
points D; and D, and absent in points A and B. In case of the longitudinal Doppler Effect the
perceivable signal frequency is changing by a value proportional to v,6™* where v, is radial
component of the Earth velocity, ¢ is the propagation rate of electromagnetic disturbances. In
case of the transversal Doppler Effect this frequency is changing by a value proportional to v 26
where v, is the Earth velocity component orthogonal to v;.

At a first approximation the variation in r during the Earth movement can be described as
follows: r=-CicosQt+C,. Let us assume that if t=0 the Earth is in point 4. Then in half a year
(15768-10%) it will reach point B. With this provision C€3=25-10°%km, C,=1.496-10%km,
©=1.99-10"s, and the maximum velocity v, is 4.98km-s™.

AS I'ma=1.521-108km the maximum velocity v, does not exceed 30.3km-s™.

The microworld structure studies conducted in view of ether showed that 6=8-10°km-s™.
Therefore, v,6'=0.625-10" and v.°6'>=0.14-107.

If it is possible to detect w(H) frequency shifts versus the value measured in the earth
laboratory in solar radiation when the Earth is in points 4, B, D1 and D, then it will allow
identifying the relations between the “ethereal shift” and the “Doppler shift” within the solar
system.

*

“Red shift” in radiation spectra of space sources is considered as undisputable evidence of

these sources distancing from the observer. Improvement of observation facilities will make it



possible to detect more and more space emitters with increasingly bigger “red shift”. The farther
(according to available estimates) the space emitter is, the bigger the observable “red shift” and
the higher (according to the existing concepts) the emitter distancing rate. These observations
contributed to elaboration of the idea that our Universe is rapidly extending.

“Red shifts” for the farthest emitters are so big that, according to available estimates, they are
moving away from us at velocities significantly higher than light velocity c.

All these concepts result from neglect to account for ether.

*

The studies conducted in view of ether allowed obtaining new data in this problem. It has
been found that electromagnetic wave frequencies are function of the surrounding ether density.
With increase in the ether density these frequencies are getting lower, which causes “red shift”.
Therefore, the observable “red shift” cannot be regarded, without any additional information, as
a sign of the emitter moving closer to or father from us.

The density of ether surrounding massive extraterrestrial objects may increase due to two
reasons. The first one consists in the fact that the density of neutrons, protons and electrons in
such objects should be higher than in less massive objects. And since these microscopic objects
consist of ether and having vortex-like ethereal structures cannot exist beyond the ethereal
environment, the density of such ethereal environment should grow with increase in distribution
density of microscopic objects.

The second reason is valid if our Universe is a “black hole” in the world of the matter
organization level M [6,7].

If our Universe emerged in the result of an explosive or gravitational colossal shrinkage of a
superheavy object that belonged to A7.; matter organization level, then, given such shrinkage, all
its objects of M., level should disintegrate into primitive objects of Mg level, i.e. into electrons,
positrons, antielectrons, antipositrons and neutrons. If in such case our Universe has become a
“black hole” it should irreversibly absorb the matter from the outer environment. Such
absorption should contribute to higher density of the matter in the peripheral region of the
Universe. Specifically, the ether density should noticeably increase.

Such increase in ether density in the peripheral regions of the Universe should result in
higher masses of individual microscopic objects as well as in higher masses of all composite
objects in these regions. According to the foregoing, an increase in masses of microscopic
objects shall result in a considerably bigger “red shift”.

*

Details of our Universe evolution in the environment described above are an issue for a new,
advanced study.
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Muxkpomup 18.
KpacHoe cmemenue

JleonoB H.H.

IlpuBeneHo HOBOe, «3(QUPHOE» OOBACHCHHUE «KPACHOTO CMEHICHUSM» JIICKTPOMArHUTHOTO HW3JIY4CHHUS.
[TokazaHo, 4TO «KpacHO€ CMelleHHe» HaOII0JaeMOro H3IYYCHHSI MOMET CIYXKUTh OJHHM U3 TPU3HAKOB
pacimupeHus Haiei BeeneHHo#, HO He sBIsieTCSsl 6€CCIIOPHBIM €To JI0Ka3aTeNbCTBOM.

*

«KpacHoe cmemeHue» - OAMH M3  TEPMHUHOB, XapaKTEPU3YIOIIUX  CBOMCTBA
3JIEKTPOMArHUTHOI'O U3JIy4€HHS] aTOMOB.

Awmepukanckuii actponom B.Cnaiipep, m3yuyas B 1912-1914 romax smeKTpoMarHuTHOE
U3ITy4YeHUE TalaKTUK, OOHApYKWJ, 4TO (UKCcHpyeMble Ha 3emiieé YacTOThl JTUX HU3TyYEHUI
MEHBIIIE YaCTOT TaKMX K€ U3IIYUCHHM, TCHEPUPYEMBIX B 3€MHBIX YCJIOBHUSX. HBIMU cliOBaMHu,
dukcupyeMble Ha 3emiie CHEKTpalbHble JIHMHUM JTUX W3JIYYEHUH CMEIIEHbl B CTOPOHY
«KpacHOT0» KOHIIa CHEKTPOB, AHAJOTUYHBIE HWCTOYHHMKH KOTOPBIX HAXOAATCS Ha 3eMmIe.
[ToaTOMY 3TH CMEIIEHHS U Ha3BaJIU «KPACHBIMU.

*

3a mporieniee croieTue ObUIM MPEINPUHATHI MHOTOYHMCICHHBIC TMOMBITKH OOBSICHEHUS
MPUPOJBI «KpacHOTO cMmerieHus». OJHako, HU OJHA M3 HUX HE MpHUBEJIa K aJeKBaTHOMY
MMOHUMAHUIO 3TOTO SBJICHHUS.

[IpuunHO BceX 3TUX HEyJad MOCIYXHJIO OIIMOOYHOE HMCXOIHOE MPEANOJI0KEHHUE, YTO
CIIEKTP AJIEKTPOMATHUTHOTO M3JyYEHHUs KaXkJI0r0 OTAEIBbHOIO aTOMa HE 3aBUCUT OT TOro, B
KaKo# 4acTH MarepuaibHOro Mupa HaXOAUTCS STOT aTOM, HE 3aBUCUT OT TOTO, HAXOJIUTCS OH B
36MHBIX YCJIOBUSX WM SIBJISETCS YacThI0 WHBIX KOCMHYECKHX OOBEKTOB. Mcxoms w3 3TOrO
3a0TyK/IEHUS, WCCIEA0BATENN TMBITAINCH BBIACHUTH, TMOJ BIMSHHUEM KakKuX (DaKTOpOB MOTIH
MPOU30UTH HAOIOJaeMble U3MEHEHHSI YacTOT JIEKTPOMArHUTHOTO M3JIYYE€HUS HA €r0 MyTH OT
HMCTOYHHKA JI0 36MHBIX U3MEPUTEITBHBIX MPHUOOPOB.

[Ipeogonetp 3TO 3a0myXJeHHWE B paMKax KBAHTOBOM TEOpPHH, B paMKaxX KBaHTOBBIX
MIPEACTABICHU 00 yCTpONCTBE MaTepuaibHOrO Mwupa, HEBO3MOXKHO B NpuHIUIE. KBanToBas
Teopusl onepupyeT QYHKIMOHAIBHBIMA MAaTEMAaTUYECKUMU MOJIEISIMH O0OBEKTOB MHUKPOMHUPA, a
MPEOJIONIETh ATO 3a0NyXKJACHHE MOXXHO TOJBKO C TIOMOIIBIO aJIeKBATHBIX CTPYKTYPHBIX
MaTeMaTHYECKUX MOJIENe MUKPOOOBEKTOB.

®dusrka MHUKPOMHpPA HE CyMella, B TMPOIUIOM BEKE, IMOCTPOUTHh aJCKBATHBIE CTPYKTYpPHBIE
MOJIeJI aTOMOB M3-3a OTKa3za OT ydera 3(upa, ¢ ero COMpPOTUBICHUEM IBUKEHHIO SJIEMEHTOB
aToMa, ¥ M3-3a OTKa3a OT y4ye€Ta MAarHUTHBIX B3aUMOJICUCTBUUA MEXKIY dJeMeHTaMu atoma [1].
Otka3 ot yuera »¢upa HpOU3OIIENT H3-32 HEMPOPECCHOHAIBHOTO aHaIu3a pe3ylbTaToB
3HAMEHHUTOrO 3KcrnepuMeHTa MaiikenbcoHa [2]. OTka3 OT ydyeTa MarHUTHBIX B3aMMOJCHCTBHI
MEXy MUKPOOOBEKTAMHU B TEOPUU MHKPOMHUPA MPOU3OIIEI H3-32 TTOBEPXHOCTHOTO, HETIOTHOTO
aHaii3a pe3ynbTaToB, HE MEHEE 3HAMEHUTOT 0, SKCIepuMenTa Jpcrena [3].


mailto:NNLeonov@inbox.ru

Yyer osdupa ¥  MarHUTHBIX  B3aMMOJCHCTBHM, HapsAgy C  3JICKTPUUYECKHUMHU
B3aMMOJICHCTBUSIMH, TO3BOJIUI IOCTPOUTh, METOJaMH TEOPUU HEIUHEHHBIX KoJeOaHuH,
aJICKBaTHBIC CTPYKTYPHBIC MOJCIH HEBO30YKICHHBIX aTOMOB [1].

Jlns mocTpoeHus aleKBaTHBIX CTPYKTYPHBIX MoJeleld BO30YXKIEHHBIX aTOMOB IMPHUIILIOCH
3aHATHCS BBIBICHHUEM CTPYKTYphl (OoTOHA. DTO OBUIO chenaHo Ojaroaaps TEOPEeTUYECKOMY
otkpbITHIO [1.JlMpakoM BO3MOKHOCTH CYLIECTBOBAHMSI 3JIEKTPOHONOIOOHBIX MUKPOOOBEKTOB C
«OTpHULATEIBHBIMIY MaccaMu [4].

BrisiBienue cTpykTyp HEBO30YKIEHHBIX U BO30YXKICHHBIX aTOMOB IO3BOJIMIJIO MOHSTH, YTO
CYIIECTBYIOT 1B BHJIA SJICKTPOMArHUTHOTO U3ITy4YeHHUS aTOMOB — YUCTO BOJIHOBOE U (DOTOHHOE.

YucTto BONHOBOE H3IyYE€HUE BO3HHUKAET B PpE3ysIbTaTe KBA3UIIEPHUOJUYECKHX KOJIeOaHMI
AIIEMEHTOB aTOMOB, Ha COOCTBEHHBIX yacToTax. OHO 007aJaeT IUCKPETHBIM, JIMHEHYaThIM
criekTpoM [5]. /[ BOOOPOAHBIX aTOMOB 3TOT CIIEKTP MMEET YETKO BBIPAKEHHYIO CEpUATIbHYIO
CTpyKTypy. [nst Oosiee TSKENbIX aTOMOB CEpHUANbHAs CTPYKTypa H3IYYEHHUs] NPUHUMAET
3HAYUTENbHO 00Jiee CIOKHBIN U 3aIyTaHHBINA BU/I.

DOTOHHOE U3TyYeHHE 00J1aaeT HENPEPHIBHBIM CIIEKTPOM.

*

Tak kak HaOIOJaeMble «KpacHOE» CMEIIEHHE OTHOCHUTCS K JTUCKPETHBIM JIMHEWYaThIM
CHEKTpaM, TO AJs BbIPaOOTKM TOHHMMAaHUS 3aBHCHUMOCTH YacTOT aTOMHOTO H3JIy4eHHUS OT
BHEIIHUX YCJIOBUH, HYKHO 3HaTh KOJHYECTBEHHYIO 3aBHCHMOCTh 3THX YaCTOT OT BHEUIHHX
YCIIOBUH.

HeBo30yxneHHBIII aTOM MpOTHS, COCTOSIIIMA W3 TPOTOHA H DIEKTPOHa, o0sagaer
€IMHCTBEHHO# COOCTBEHHO# YacTOTON ((H), KOTOpasi OMUCHIBACTCS BHIPAKECHUEM:

[w(H)*=a"f3m.*-0,25h°m.?,
e a=e®, e=1,602-10"°Ku, B=2yuplte , Hp — BEIMYNHA MAarHUTHOT'O MOMEHTA IPOTOHA, e —
BEJIMYMHA MArHUTHOTO MOMEHTAa 3JIEKTPOHA, M. — BEIMYMHA MacChl IMOKOS 3JeKTpoHa, h —
KO3(QUIMEHT CONMPOTUBIIEHUS 3(hUpa JBUKEHHUIO 3JIEKTpoHa (3TO He mocTosiHHas IlnaHka)..
Vcciie[oBaHus IOKA3aIIH, UTO Uil HeBO30Y kK IeHHoro aroma mpotust h’m, %«a’f3m, ™.
B Beipaxenun s @(H) TPHCYTCTBYeT TOJBKO OJHA BeNWYMHA — N, SBHBIM 00pa3om

CBsI3aHHAss C BHemHUMH ycnoBusmu. Koadduiment comporuBieHus sdupa h aBHKeHHIO
AJIEKTPOHA 3aBUCHUT OT IIOTHOCTH pe OKPYXKAIOIIETo 3puUpa, SIBISSICh Bo3pacTaroniel GpyHkuuen
BEIMYMHBI p.. [lo3TOMy, yBenudeHue IUIOTHOCTH pe OKpYXKarolero 3¢upa MPUBOAUT K
YBEJIMUYCHUIO BEJIMYMHBI N M K yMEHBIICHHIO COOCTBEHHOW uacToThl w(H). YBenuueHue ke
IUIOTHOCTH pe 3(Upa MOXET MPOUCXOAUTH TOJIBKO B OKPECTHOCTH UPE3BBIYAWHO MACCHBHOIO
KOCMHUYECKOI0 00BEKTA.

Takum 00pa3oMm, NEPBOMCTOYHMKAMHM «KPACHOTO CMEIIEHUS» SBISIOTCS MHUKPOOOBEKTHI,
HaxoJsmuyecs BOJIM3M Ype3BbIYallHO MACCHBHBIX KOCMHUYECKHX OOBEKTOB C IOBBIIIEHHON
IUIOTHOCTBIO 3(pUpHOH «aTtMmocheps». HazoBem 3TO0 0OBsICHEHHME NPHYMH HAOIIOAEMOT0
«KPAaCHOTO CMEILEHUS» BOJTHOBOI'O AJIEKTPOMArHUTHOTO U3ITy4EHUs «3(QUPHBIMY.

*

B cBsa3u ¢ BbIIBIEHHMEM CTPYKTYpbl 3JIeKTpoHa [3], B A3TOH cCHUTyaluHu MOSBISIOTCA
JIOTIOJTHUTEIIbHBIE IETAIIH.

Tak kak 3JIeKTpOH 00J1aZlaeT CTPYKTYpOi 3(UPHOro cMepya, TO Macca EKTPOHa 3aBUCUT OT
BEJIMYMHBI TNIOTHOCTU 3(PHpa, OKPYKAIOLIETO 3JIEKTPOH U SBISETCS BO3pacTaronield (QyHKIHEHn:
m.=mc(p.). [Ipu yBeauyeHNHU TIOTHOCTH 3DUpA p. HA BETHUUHY Ap. , KBAIPAT YaCTOTHI [cu(H)l2
mmensiercss Ha Bemmunny A{[w(H)]?}=[(Ah)d/oh+(Ame)d/ome][w(H)]*=-m.?[0,5h(Ah)+(o*s>-
O,5h2me'1)(Ame)]. Ecnu mpupamenne mioTHOCTH Ap. TOJIOKUTEIBHO, TO TOJOKHUTEIbHBI M
npupamenuss Ah u Am. . Kpome Ttoro, aist atoma mpoTHs YCTaHOBICHO, YTO hzme'1<<a4ﬁ'3.
CrenoBaTesbHO, U B 3TOM cliydae BenudyuHa @(H) yMEHbIIACTCS MPH YBEIUUCHHUU TUIOTHOCTH
OKpYKaroImiero agupa.

* %

B coBpemenHO# (u3MKE CYIIECTBYIOT pa3Hble OOBSCHEHUS «KPACHOTO CMeIeHHs». Yarie

BCEr0, UCTOIb3YIOTCS «T'PaBUTALMOHHOE» U «KOCMOJIOTHYECKOE» 00BSICHEHHUS ATOTO SBJICHUS.



«['paBUTaLINOHHOE» OOBSICHEHUE «KPACHOTO CMEIIEHUs» Oa3upyeTcs Ha pe3yIbTaTaX TeOpHH
OoTHOCUTENBbHOCTH. COrjgacHO 3TOMYy OOBSCHEHHUIO, HAONIOAaeMble W3MEHEHMSI YacTOThI
AJIEKTPOMAarHUTHBIX BOJH IPOUCXOJAT B pE3yJbTaTe YAAJNEHUS CHUTHAlIa OT MAaCCHUBHBIX
00BEKTOB, MPUBOASIIEMY K CIBUTY CHEKTPAJIbHBIX JIMHUN B «KPACHYIO» 00JIaCTh CIEKTA.

«['paBuTaninOHHOE» U «APUPHOE» OOBICHEHHS «KPACHOTO CMELICHUS» HE COBMECTHMBI JIPYT
¢ gapyrom. «9¢upHoe» OOBSICHEHHE HCXOAUT U3 CYUIECTBOBAHMS TaKOW BakKHEWIIEH
COCTaBIIAIONICH MaTepuatbHOTO Mupa, Kak 3gup. BeisBieHHe CTPYKTYyp 3JIEKTPOHA, HEHTPOHA U
MPOTOHA TMOKa3ajo, uro Hanuuue B Ilpupone matepuanbHOro sdupa sSBISETCS HEOOXOAUMbBIM
YCIIOBHEM CYIIECTBOBAHUS MUKPOMHpA U Makpomupa. «IPUpHOE» 0OBICHEHHE XapaKTEPUCTUK
ATOMHOTO M3Jy4YeHHs] JIOCTUTHYTO C IIOMOIIbI0 CTPYKTYPHBIX MojeJeil HeBO30YKIECHHBIX
aTOMOB, a/IEKBaTHOCTh KOTOPBIX MOJTy4nsIa yOeAUTEIbHbIC J0KAa3aTeIbCTBA.

Teopusi OTHOCUTENIBHOCTH pa3paboTaHa B pe3ylbTaTe oTKa3za oT yuyera >¢upa. IIposepka
aJICKBaTHOCTH €€ Pe3y/IbTaTOB BO3MOKHA TOJIKO C TOMOIIBIO yueTa upa.

*

«KocMmornornueckoe» OOBSICHEHHE «KPAaCHOTO CMEILEHUS» OINUPACTCSl Ha, MU3BECTHBIM He
TOJIbKO B HAy4YHBIX TUCIUIUIMHAX, HO naxe B ObiTy, addekr A.Jlomepa. Dddext Homnepa
3aKJII0YAeTCs B TOM, YTO MpPU  YBEJIMYEHUH PACCTOSIHUS MEXKIY HMCTOYHMKOM BOJHOBOI'O
U3NydyeHUsT U HaOmoJaTeslieM, YacToTa BOCIPUHUMAEMOro HaOMIoIaTeNeM HU3Iy4eHUs
YMEHBILAETCS, TI0 CPaBHEHHUIO C YAaCTOTOM H3Iy4YEHHs, T€HEPUPYEMOI0 HCTOYHUKOM, a IMpu
YMEHbIIIEHUU PACCTOSIHHSI YaCTOTa CUTHaIa, BOCOPUHUMAEMOro Ha0IroAaTeseM, YBeIMUYuBaeTCs.

«Odupnbiit dbdext» u pdext Jormiepa He MemAOT APYr IPYry Yyd4acTBOBaTh B
COBMECTHOM OOBSICHEHUM INPHYUH «KPACHOTO CMEIICHUs». «DPUPHBIA 3pdekT» padoTaer BO
BpEMsI T'€HEpUPOBAHUS HMCXOJHOTO BOJHOBOI'O 3JIEKTPOMArHUTHOTO CUTHaja HCTOYHUKOM, a
s dext Homnepa paboraeT Bo Bpemsl paclipOCTPaHEHUS 3TOTO CUTHAlA, HE IPUHUMAs y4acTHsl B
T€HepUPOBAHUU CUTHAJIA.

Ecnu nabmogarens yaaisercs OT MCTOYHMKA BOJIHOBOI'O CUTHAJA, TO «KpacHbI» 3¢ddext
Jomnepa yBennuuBaeT HaONIOAaeMoe «KpacHoe cMelleHue». Eciam ke HabmogaTenb
npuOIMKaeTcsl K UCTOYHHMKY CHTHalla, TO «CHHUN» >pdexT [lomnepa yMeHbLIaeT «KpacHOe
CMEIIIEHHE», HE MEHSISI €ro «IBET», IOKa CKOPOCTh COJNMXKEHHs HCTOYHHMKA CHUTHajJa |
HaOrofareNns He CTaHeT JOCTaTOYHO Oosbmioi. [Ipu nanbHeiIneM yBEIMYEHHHM CKOPOCTU
cONMMXeHMs1 HaOJIro1aTeNsl U UICTOYHHMKA U3JIYUEHUs, «IIBET CMEILEHUN» CMEHSAETCS Ha «CUHUI».
Takum 00pa3oM, «KpacHOE CMELIEHHE» HaJeKHO CBUAETENbCTBYET TOJBKO O TOM, 4YTO
MCTOYHUK BOJHOBOI'O CUTHaja He COJM)KaeTCsl ¢ BBICOKOW CKOpPOCThIO C HaONIoAaTeseM, HO He
SBJISICTCS HA/IeKHBIM ITPU3HAKOM yJaJIeHUs] HICTOYHHKA BOJIHOBOTO CUTHAJIAa OT HAOII01aTensl.

C npyroil CTOpOHBI, HAOJIOJACHUE «CHUHETO CMEIICHUs» O3HAYaeT, 4YTO «CUHHI» dhdexT
Jloruiepa MM YCWIIMBAeT «CHHMIA» <«OQUPHBIA 3(P¢eKT» HUCTOYHHKA H3IyUYEHUs, WIIH
npeBaiupyeT HaJ «KpacHbIM 3(p@deKToM» HcTOUHMKa u3nydeHus. Ilpu 3ToM, cymmapHOe
JeicTBUE «CHHET0» «3(UpPHOro apdexTa» u «kpacHoro» s¢p¢exra Jlomiepa MOKET IPUBECTH K
HAOJIIOJIEHUIO «KPAaCHOTO CMELICHUS», €CIIU «KpacHbI» 3ddext Jlormiepa npeBanupyer Hal
«CUHUMY «3PUPHBIM >PpexToM». B pesynbrare, HaOM01aeMOE «CHHEE CMEILICHNUE» BOJIHOBOTO
CUTHAJla TaK € HE SBJSETCS HaJEXKHBIM INPU3HAKOM MPUOIMKEHHUS HMCTOYHHMKA CHTHalIa K
HaOJIr01aTelNIo.

*

B coBpemenHoil pusuke HabMOgaEMOE «KPACHOE CMELICHHE» CIEKTPa 3JIEKTPOMArHUTHOTO
CHUTHAJIa PacCMaTpHUBAETCS KaK CBUJIETEIbCTBO paclIMpeHHs Hamed Bcenennoil. IIpoBenennoe
BBIIIIE PACCMOTPEHUE TOBOPUT O TOM, YTO 3TO MHEHHME — pe3yJbTaT OTKaza OT y4yera 3¢dupa B
¢uznueckoit Teopun. M3 3TOro paccMOTpeHHs CIeAyeT, 4YTO HaOJIIJaeMoe «KpacHOe
CMEILEHNE» MOXKET, B KaKOi-TO Mepe, BOCIHPHUHHUMATHCA KaK OJMH M3 IPU3HAKOB 3TOTO
paclIupeHusi, HO He SIBJsieTCs] 0ECCIOPHBIM €ro J0Ka3aTeIbCTBOM.

*

KakoBa gmonms «dupnoro »sddexkray u «ddekra J[lommepay B GopMupoBaHUU
HaOromaeMoro «kpacHoro cmemeHus»? [lo HaOmogaeMbIM JaHHBIM 00 3JEKTPOMAarHUTHOM



U3IYYCHUU YIaNeHHBIX KOCMHUYECKMX H3Ny4yaTeiei, 3TO BBIACHUTb HEBO3MOXHO. Jlis
HOJy4eHUsT HOBOM HH(OpManmuu B 3TOM npobieMe, HYKHbl JONOJIHUTENbHBIE JaHHBIE O
B3aMMHOM IIOBEICHUM H3iydaTeneil u HaOmonateneil. OnHaKo, MoydyeHHe TaKUX JAHHBIX, 110
UMEIOILEICs B HallleM PaclopsKeHUH HMHQOpMaluu 00 OTHOCUTEIBHOM IOBEACHUU 3eMild U
KOCMHUYECKMX H3JIy4yaTesied, 3a UCcKiIroueHueM Hamero CoiHia, Bps JU BO3MOXKHO. A BOT
KOJINYECTBEHHOE OIUCAHUE TPACKTOPUM MABMKEHHMS 3emim oTHocuTenabHO CoJHIa XOpouio
U3BECTHO M MOXKET OBITh MCIOJIB30BAHO JUIS MOJyYSHHUS TaKUX JAaHHBIX. EMMHCTBEHHOE, YTO, B
9TOM Clly4yae, MOXKET [TOMeIIaTh — HeOCTAaTOUHAs! TOYHOCTh HAaIllUX U3MEPUTEIIbHBIX CPE/ICTB.

Teoperuueckass BO3MOXKHOCTb pEIICHUSI 3TOW mpoOieMbl B pamkax COJHEYHOW CHUCTEMBI
cyllecTByeT Onarojgaps TOMY, YTO TPAaeKTOpus 3eMJIM OTIMYAETCS OT OKPYKHOCTH, LIEHTP
koTopoil Haxoautcs BHyTpu CoisHua. Paccrostaue r ot 3emuin 10 CoJiHIIA € TEUEHUEM BPEMEHU
nepuoauyecku MeHsercd. bmwkaiinryro k CosHIy TOUKY TpaeKTopuu o0o3HauuM uyepe3 A
(ra=1,471-10%wm), a HanGoxnee ynanennyko — gepes B (rp=1,521-10%km).

IIpu nBmxenun ot Touku 4 k Touke B 3emns ygansercs ot ConHua Ha 5'106KM, a mpu
JIBUXKEHUH OT B k A npubmmkaercs k ConHily Ha 3Ty e BeauuuHy. CKopocTh yaaneHus: 3emiin
or CosHIa NPUHMMAET MaKCUMAaJbHYIO BEIMYMHY B HEKoTopod Touke D1, a ckopocTb
npubmkenns 3emin K ColHIly NPUHUMAET MAaKCUMAJIbHYIO BEIMUMHY B HEKOTOPO#l Touke Dj.

Bo Bcex Toukax TpaekTopuu 3emin «3pupHbIi 3¢ dexT» oauHakoB. M3-3a ABMKEHUS 3eMIIH
BO3HHUKAIOT MPOJOJIBHBIA U TIonepedHbli «a¢dextsl Jomnepa». B Toukax D; u D, mpogonbHbIii
«¢¢exr [omnepa» makcumaneH, a B Toukax A u B oH orcyrctByer. [lpu mponosibHOM
«a¢¢exre Jlommepa» yacToTa CUTHAIa, BOCIPHHUMAEMOro HaOrogaTesieM, M3MEHSETCS Ha
BENIMUHHY, TIPONOPIHOHANBHYIO V,G' , TJIe — PaHaNbHAs COCTABIAIONAS CKOPOCTH 3eMIH, 6 —
BEJIMYMHA CKOPOCTHU PACHpPOCTPAHEHHUS 3JIEKTPOMArHUTHBIX Bo3MylleHuil. Ilpu nomnepeunom
«@ddexre Jlomrepa» 3Ta JACTOTA HIMEHSACTCS HA BETHUHMHY, TIPONOPLHOHANBHYIO Ve 6 2, TIe Ve —
OpTOTOHAJIbHAS K Vy COCTABIIAIOIASE CKOPOCTH 3EMIIH.

M3MeHeHHe BeTUYUHBI I, IPU ABUKEHUU 3e€MIIH, MOKHO, B IEPBOM NMPHOIMKEHUH, OIIHCATh
BbIpaxkeHueMm: I=-CicosQt+Cy. Ilycts npu t=0 3emns Haxomutcs B Touke A. Torma udepes
nomroga  (15768:10%) oma npuner B Touky B. Ilpm astux ycioBusx, C1=25-10%wm,
C2:1,496'108KM, 0Q=1,99- 10'70'1, Y MaKCHUMaJibHasl BEJTUYMHA CKOPOCTH V; paBHA 4,98I<M~c'1.

Tak kak rmaX:1,521-108KM, TO MaKCUMajibHasi BEJIMYMHA CKOPOCTH V. HE MPEBBIIIAET
BEIINYUHY 30,3km-c™

HccnenoBanust CTPyKTYp MHUKPOMHUDA, NMPOBOAMBIIUECS C Y4eTOM 3(¢upa, MOKazaiH, 4To
6=8-10°km-c. [Toatomy, Vro’1:0,625-10'5, a vcza'2:0,14- 10,

Ecmn B m3nydenun ConHua, xoraa 3emis OyaeT HaxoauTbess B Toukax A, B, D1 u Dy ,
yaacTcsi OOHAPYKUTh CABUTH YacTOT @(H) OTHOCHTENBHO BEJIWYMHBI, M3MEPEHHON B 3eMHOM
7a00paToOpuu, TO 3TO TMO3BOJIUT BBIIBUTH COOTHOLICHHS MEXIY «3(UPHBIM CMELICHHEM» U
«cmemenusiMu [omnepa» B pamkax COTHEYHON CUCTEMBI.

*

«KpacHoe cMmenieHre» B CleKTpax M3JIy4€HHS KOCMHUYECKUX MCTOYHHUKOB PacCMaTPUBAETCS
Kak OeccllopHOe CBHJETENbCTBO  YAAJICHHUS OTUX MCTOYHMKOB OT  HaOIromaTens.
CoBepIlIeHCTBOBaHME  CPEACTB  HAOMIOJEHUS MO3BOJIIET OOHAapyKuMBaTh BCE  Ooublle
KOCMHMYECKHX u3Iydareneil ¢ Bc€ Oojiee U Oojiee yBEINUMBAIOIIUMCS «KPACHBIM CMEIIEHUEM).
YeMm pnanpllie OT HAaC HAXOAMUTCA, MO JOCTYIHBIM OLIEHKaM, KOCMHUYECKUH H3Iy4yaTellb, TEM
3HaYMTEJIbHEE BEJIWYMHA HAOIIOAAEMOr0 «KPAcHOTO CMEIICHUsS», TeM OOJIblle, COIJIACHO
CYILIECTBYIOIIUM MPECTABIEHUSM, CKOPOCTh YAAJIEHUs 3TOro u3iydarens. B pesynbrare 3Tux
HaOJIIOIEHUI CIOXKWINCH TPEACTaBIEHUS O TOM, 4YTO Hama BceneHHas CTpeMHUTENIbHO
pacumpsieTcs.

Jis cambIX yIalneHHBIX H3JIydaTeledl «KpacHble CMEIICHHS» HACTOJIBKO BEJIHMKH, 4YTO,
COIVIACHO CYIIECTBYIOIMM OLEHKaM, 3TH HU3JIy4aTesd YIAIAIOTCS OT HAac CO CKOPOCTSIMH,
3HAYUTEIBHO NMPEBBIIIAIONIMH CKOPOCTh CBETA C.

Bce atu npeacraBineHus ObUIH MOTyYEHBI B pe3yJibTaTe OTKa3a OT y4era 3¢upa.
*



HccnenoBanusi, MPOBENCHHBIE ¢ y4eTOM 3(upa, TMO3BOIUIN MMOJTYYHTh HOBBIE CBEJCHUS B
aToii nmpobaeme. OKazanoch, YTO YACTOTHI, HA KOTOPBIX U3IYYarOTCs JIEKTPOMArHUTHBIE BOJHBI,
3aBUCAT OT IUIOTHOCTHU 3(pHpa B OKPECTHOCTU U3MydaTels. [Ipu MOBBIIIEHUU TUIOTHOCTH 3dupa
9TH YaCTOThl YMEHBUIAIOTCS, MPUBOMAS K «KpacHOMY cmelleHuto». [loatomy Halmomaemoe
«KpacHOE CMEIIEHUE» HE TIO3BOJSET, 0€3 MOMOTHUTENbHOW HH(OpPMAUH, CYIUTh O TOM,
npuOIKAaeTCs K HaM M3JTy4aTesb WK yIasIeTcs.

[ToBblIeHNE MIOTHOCTH 3(Hpa BOKPYT MACCHBHBIX KOCMHUYECKHX OOBEKTOB MOXKET OBITH
BbI3BAHO JByMs NpuuuHaMu. [lepBasg mpuumHa 3aKiar04aeTcssi B TOM, YTO B TaKUX OOBEKTax
IUIOTHOCTh HEUTPOHOB, TPOTOHOB M AJICKTPOHOB JIOJDKHA OBITH BBINIE, YeM B MEHEE MACCHBHBIX
00beKkTax. A Tak Kak 3TH MHKPOOOBEKTHI COCTOAT W3 3dupa u, obnamas cMepuernogoOHbIMU
3UPHBIMU CTPYKTYpPaMH, HE MOTYT CYIIECTBOBATh BHE d(UPHOTO OKPYNKEHUS, TO U TIIOTHOCTh
3TOro 3(QUPHOr0 OKPYKEHHS JOJDKHA TMOBBINIATBCS C POCTOM IUIOTHOCTH paclpe/esieHus
MUKpPOOOBEKTOB.

Bropas npuunnHa nMmeeT MecTo, eciu Halia BceneHHas sBIsSIeTCS «4EpHOW IBIPOi» B MHpe
ypOBHS1 opranu3aiuu marepun M-y [6,7].

Ecniu nama Bcenennas mnosBuUiach B pe3yibTaTe B3PBIBHOIO WU TPAaBUTALMOHHOTO
KOJIOCCATBHOTO CXKATUSl CBEPXMACCHBHOTO OOBEKTa, MPUHAJICKAIIETO YPOBHIO OpraHHU3alluu
MaTepuu M.1, TO BCE €ro 0ObEKThl YPOBHS M.1 TOMKHBI, P TAKOM CBEPXCKATHH, PACCHINIATHCS
Ha dJIEMECHTapHBIC OOBEKTHI YPOBHSI My, T.€. HA HAIIM AJICKTPOHBI, MO3UTPOHBI, AHTHIICKTPOHBI,
AHTUIIO3UTPOHBI U HEUTpoHbl. Ecim, mpu sTtom, Hama BceneHHas mpeBparuiach B «UEpHYIO
IBIPY», TO OHA JOJDKHA O€3BO3BPATHO MOTJIONIATh MATEPHUIO M3 BHEIIHETO OKPY)KCHHS. 3a cueT
9TOr0 TMOTJIOLIEHHUS JIOJDKHA YBEIMYMBATHCSA IUIOTHOCTh BellecTBa B mepudepuitHoil vactu
Harreld BeeneHHOM, B 9aCTHOCTH, JOJDKHA 3aMETHO YBEJIIMYUBATHLCS TUIOTHOCTH dUpa.

YBenuueHue ioTHoCTH d¢upa B nepudepuitHpix o0mactsx BeeneHHOM T0MKHO MPUBECTH K
YBEJIIMUEHUIO MACC KaK OT/ACTBHBIX MUKPOOOBEKTOB, TaK M K YBEIIMICHHIO MAcC BCEX COCTABHBIX
00BEKTOB, HAXOMSIIMXCS B OTUX OO0NACTAX. YBEIWYEHHE MacC MHKPOOOBEKTOB, COTJIACHO
MIPUBEICHHBIM BBIIIE BBIKIIAIKAM, JIOJDKHO MIPUBECTH K 3HAYUTEIIBHOMY YBEITUYCHUIO «KPACHOTO
CMEIICHUS.

*

Jeranu sBosmounu Bceld Hamed BceneHHONW, B ONMCAaHHBIX YCIOBHUSX, - TEMa HOBBIX,

CTICIIHATEHBIX UCCIICIOBAHHM.
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