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Abstract: This essay presents the so called “delta-integrator” model of gravity which is a conceptual
rethinking of gravity phenomena — stages of birth and life of the gravity field. This essay summarizes
author’s previously presented information on this model. The model does not offer a comprehensive set of
tools for use in theoretical and applied physics. The model offers philosophy, framework, and terms for
discussions about gravity’s nature, and also offers several hypotheses. The author has a hope that the
required set of tools, formulas and constants can be further created by the interested parties considering
specifics of their corresponding fields of expertise.

In order to get a grasp of the “delta-integrator” model of gravity, one has to imagine the process of
deceleration (or acceleration, which is equivalent) of a free electron in electromagnetic field. For example
(for simplicity’s sake a one-dimensional case or movement across a line is considered), at point x; the
electron has energy e;, and when crossing the point x; it has energy e>. The model assumes that this
change of energy is not abrupt, but is smooth, S-curve like. Thus the kinetic energy differential on the
segment x;..X, can be described by Cauchy distribution function (with the maximum at xo=(x1+x2)/2)
multiplied by delta AE=e;-e;. This function is remarkable due to its resemblance of the classical law of
gravity while it lacks the singularity at point xo. What is also interesting is its Fourier-spectrum: its form
replicates the electromagnetic spectrum of plasma near zero frequency [1]. o depends on the segment of
interest.

fed(X)=
no(1+

(J/m)

(x—x0)2
oz )

It can be said that at the deceleration stage of electron the kinetic energy lost by electron is moved into the
space creating a new particle — the graviton, the gravity field carrier (Bremsstrahlung happens later). In
other words, kinetic energy delta AE reflects energy which is being dissolved in the space; the space around
graviton gains a new parameter — energy density, which can be positive or negative. This energy is then
integrated by bodies and particles (including photons) that contact with it, and is subtracted from graviton’s
energy up to the point of its full absorption. To sum this up, bodies in a gravity field move non-linearly
because they gain energy from it.

In an expanded form this model is presented in paper [6]. This paper includes examples of calculation of
the energy integration; it also includes graviton’s energy density function in 3-dimensional space (3) (it has
an inverse fourth power law which during integration transforms into an inverse square law).

How | came up with this model? Itis a result of prolonged thinking and analysis of different sources. For
example, on the Internet one can find a description of experiment where gravity force of a heated body
changed: the force changed more than can be currently predicted by widely accepted theories [2] [3] [4].
Then an observation exists which describes results of an impact caused by an armor-piercing projectile on a
steel armor plate: the specialist insists that such impact causes an anomalous heating [5].

A special mention is deserved by the “static” gravity field created by a body with a given mass. The
important part is: atoms and particles of a body stay in a constant movement and the creation of gravitons
and gravity field happens in the moments of change of their kinetic energies, in the moments of

1



acceleration and deceleration: during impacts, accelerations and decelerations on the internal (electron)
orbits. Thus the macroscopic gravity field is quantized by the events of acceleration and deceleration of
atoms and particles. According to the model, a considerable change of body’s temperature causes a
considerable change of its gravity field. It is also necessary to take the balance of acceleration and
deceleration processes into account: for example, a prolonged “weak” acceleration will be creating a non-
concentrated gravity field, but a fast “strong” deceleration will create a concentrated gravity field, even if
the absolute deltas of acceleration and deceleration energies are equal. Considering this, one should not
judge the potential of a physical system to create a gravity field by its mass alone, it is necessary to take
system’s dynamics into account: it may be possible to “force” a physical system to invest more or less of its
internal energy into the gravity field than usual.

Dark Energy

This model may offer the following “dark energy” hypothesis: because the probability of full integration of
gravitons’ energies in internal and external kinetic energy exchanges not always equals 100%, a loss of
energy via gravitons (beside other emissions) can be observed. This can comprehensibly describe existence
and accumulation of the dark energy in the cosmos. Then the interaction of such “lost” gravitons with each
other may cause formation of the dark energy clusters or free gravity fields.

Non-quadratic gravity hypothesis: the law of gravity may slightly deviate from the inverse square towards
the inverse cubic law. Otherwise the integration of energy of a gravity field in math terms requires infinite
range; this may look too idealistic (see the 3-dimensional formula of the energy density of graviton which
includes the inverse fourth law [6] (3) and its integration).

Electromagnetic gravity hypothesis: a graviton can be detected as an electromagnetic continuum in the
area of zero frequency. Electromagnetic continuum is a group of photons that are grouped around a
central frequency and central point in space.

Important to note: the group velocity of this continuum is less that the velocity of light, in fact photons of
this continuum “froze” in space in a given reference frame as some “slow photons”. Such state is
supported by the “photon-photon” interactions inside of this continuum; this continuum resembles some
“photon plasma”.

From this point of view, the process of graviton’s energy integration can be presented as absorption of
energy of individual photons of such continuum (similar to Compton scattering, but at considerably lower
energies). Important detail: the interaction with these photons is such that during perpendicular
movement relative to them the absorption does not happen. The first formulation: probability of photon
absorption during trespassing of a given area of space has an inverse square law of the distance to
continuum’s center (in this case continuum’s photons have a fixed average energy). The second
formulation: probability of absorption of a lower-frequency photon increases with the distance from
continuum’s center (probability of absorption is fixed, but absorbed photon’s energy has inverse square law
of the distance to continuum’s center).

The described continuum as a whole can transform into a narrowly-directed high-frequency
electromagnetic emission in the form of a continuum (Bremsstrahlung), as if the low-frequency spectrum
was multiplied by a high carrier frequency.



In relation to this hypothesis a hypothesis of the “gravitational mirror” can be offered: a possibility of
creation of a physical device which can reflect extremely-low-frequency electromagnetic waves thus
redirecting the force created by the gravity field.

Testing The Model

Talking about testing the model in practice it should be possible to measure the mass of a body or
pendulum’s behavior near a shielded device where a process of deceleration of a beam of charged particles
happens multiple times. Plasma studies also look promising, because plasma is characterized by a large
number and high energy of particle collisions; that is why plasma presumably has a potential to have a
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considerably strong “artificial” gravity field.

Also, considering the concept of the “pseudo-mass” mentioned in [6], the amount of energy taken from the
gravity field by a photon, in accordance with the model is proportional to the initial frequency of this
photon: this hypothesis can be checked in the gravity field of earth by measuring the initial and final
frequencies of photons as they pass the space in the direction of earth’s center. If the hypothesis is correct
the low-frequency photons will almost not change their energy while traversing the gravity field. Probably,
itis not a coincidence that if the pseudo-mass of the photon is equated to the mass of electron and above,
the frequency of such photon will lie in the range of gamma-rays, 10?° Hz, in the energy range where
gamma-ray to electron-positron pair transformations occur. At these energies one may observe the
equivalence of energy gain of photon and electron in the gravity field.

Inertial and Differential Fields as The Source of Gravity

The following ideas emerge from the previously presented ideas. This is a generalization, without any
specific functions nor exact relationships between physical quantities.

Itis known that a physical location of any physical particle in space can be represented as a three-
dimensional scalar field of location probabilities. Besides that, a linear movement of a physical particle is
called an inertial movement. Thus, it is possible to introduce a notion of “inertial field” — a time-varying
field that depends on particle’s probabilistic location field and its movement in time, collectively also a
scalar field.

Then it is possible to differentiate the inertial field at every point in space and time, to introduce the
differential field. An acceleration or deceleration of particle’s inertial field will be reflected in the
differential field. In other words, particle’s velocity changes create an energy derivative, a graviton and a
gravity field.

The particles both give (produce a “delta”) and take (“integrate”) the energy to/from the differential field
leading to gravitational interactions. For example, as photon has a fixed velocity, its differential field is
always negligible and thus it produces almost no gravity field itself (“almost” here is because a differential
of a linearly-moving location field is not exactly zero on field’s boundaries — but it is zero when integrated).

Another example is electron on atom’s orbital. Its inertial field is a combination (or rather a convolution) of
electron’s inertial field and orbital’s probability field. Since e.g., a spherical orbital represents a non-linear
movement of electron with a calculable velocity, this yields a considerable differential field which means a
constantly orbiting electron contributes to a constant gravity field of an atom.



Electron’s rest mass may be both emergent from its internal structure or be just a consequence of
electron’s ability to change its velocity.

Conclusion

This model defines an alternative framework for discussions on the gravity and gravity field. It can be said
that model deepens the understanding of gravity phenomenon and gives a vision that gravity fields can be
created artificially much like electromagnetic fields. This model offers a direction for further bettering of
ideas about gravity, transition to practical energy integrals in linear space and time.
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Pesrome: [laHHoe scce npednazaem 8HUMAHUKO YUMAmMesna m.H. «0eabema-uHme2pamugHyo» Mooesb
epasumayuu, Komopas npedcmasandem coboli KOHYyernmMyasbHoe nepeocmbicrieHuUe heHoOMeHa
2pasumayuu — 3mansl 803HUKHOBEHUSA U HU3HU 2pa8UMAyUOHHO20 104, cce cymmupyem paHee
npedcmasneHHyo asmopom UHgopmayuto o6 amoli modenu. Modesnb He npedaazaem sceobvemaoujuli
UHCcmpymeHmapuli 0414 npuMmeHeHUsa 8 meopemuyeckoli u npuknadHol ¢usuke. Modens npednazaem
¢unocogputo, pabovue pamKu U mepmuHbl 0418 paccy#oeHull o npupode 2pasumayuu, @ MAKe HECKObKO
eunomes. Y asmopa ecmo Hadexod, Ymo HeobxoOumblli uHCmpymeHmapudl, popMysbl U KOHCMAHMbI
mozaym 6bimb 8 dasbHelilem co30aHbI 3aUHMEPECOBAHHBIMU CMOPOHAMU C Y4EmMOM crieyugury ux
obnacmedi.

YT106bI Y10BUTL 06 LLYIO CYTb A€bTa-UHTErPAaTUBHON MOAENM FPaBUTALLMM, HYXKHO NpeacTaBUTbL cebe
npoLecc TOPMOXKeHUA (MO0 YCKOPEHUS, YTO IKBMBAIEHTHO) CBOBOAHOTO 3/1EKTPOHA B 3/IEKTPOMArHUTHOM
none. K npumepy (419 NpOCTOTbI PaCCMaTPUBAETCA OLHOMEPHbBIN CyYalt ABUMKEHUA MO NPAMOI), B TOUKE X1
3N1EKTPOH MMEET KMHETUYECKYHO SHEPIUIO €1, @ MPU NepeceyeHnn TOUKM Xo — UMEEeT 3Hepruto e,. Mogenb
npeanonaraeT, 4TO 3TO USMEHEHWE SHEPTUM — He CKayKoobpa3Hoe, a NnaBHoe, S-obpasHoe. Taknum
obpasom, guddepeHunan KUHETUYECKON SHEPTUMN HA YHACTKE X1...X2 MOXKET ObITb OnMcaH GyHKLMEN
pacnpeaeneHma Kowm (C MaKCUMyMOM B TOUKE Xo=(X1+X2)/2), yMHOXeHHOM Ha aenbTy AE=e;-e;. ITa
bYHKUMA NpMmeyaTenbHa TeM, YTO aHANOMMYHA KNAacCUYECKOMY 3aKOHY rpaBUTaLLMK, NPU STOM nLeHa
CUHTYNAPHOCTM B TOUKE Xo. MHTEpeceH Takke Dypbe-cnekTp aToi GyHKLMU: No dopme OH nosBTOpAeT
3N1EKTPOMArHUTHbIN CNEKTP NAa3Mbl B palioHe Hya1eBoW YacToTbl [1]. 6 3aBUCUT OT paccmaTpmBaemoro
y4acTKa NpsAMoMn.
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MoxHo CKa3aTb, YTO Ha 3Tane TOPMOXKeHUA 3/IEKTPOHA, TepAemMan 3/IEKTPOHOM KMHEeTUYeCKaAa sHeprna
nepeHoCUTCA B NPOCTPAHCTBO, CO34aBaA NPU 3STOM HOBYHO YaCTULY — rPaBUTOH, HOCUTENA TPaBUTAUUOHHOIO
nonA (TOpMO3H0e PEeHTreHoBCKOEe n3ny4yeHne BO3HUKaeT ﬂ03AHEE). MHbIMKM cioBamu, aenbta
KMHeTuyeckol sHeprm AE oTpakaeT SHepruio Kak 6bl pacTBOpAEMYIO B NPOCTPaHCTBE; NPOCTPAHCTBO
BOKPYT rPaBMTOHa NpMobpeTaeT Takoi NnapaMeTp Kak SHepreTUyeckas naOTHOCTb, KOTOPaA MOXET BbiTb Kak
ﬂOﬂO)‘KMTEﬂbHOﬁ, TaK " OTpVILI,aTeanOI'/'I. dTa JHeprmna s p,aanef/'lLUEM MHTErpupyertca conpnkacatrowmmmca c
Hen Tenamm n YaCTuUL,aMK, BKNKO4YanA d)OTOHbl, 1 BblMUTAETCA U3 SHEPIUN TPaABUTOHA, BNJ1I0OTb A0 €ro NnoJiIHoro
nornoweHwuA. Takum 06pa30M, Te/Nla B rpaBUTaUMOHHOM nosie OBUXKYTCA HenVlHel)‘lHO, TaK KaK rlleO6peTa|'0T
3Hepruo ns Hero.

B pasBepHyTOM BUAE MoAeNb NpeacTaBieHa B pabote [6]. B aToli paboTe npuBeseHbl NpUMepbl pacyeTa
WHTErpMpPOBAHUSA SHEPTUW; TaM XKe npuBeseHa QyHKLMA SHepPreTMYeckol NN0THOCTU TPaBUTOHA B
TpexmepHom npocTpaHcTee (3) (OHa MMeeT 3aBUCMMOCTb 0OPaTHON YeTBEPTONM CTeNneHu, KoTopas
NPUBOANTCA K 0OPaTHOW BTOPOI CTEMEHW NPU UHTEFPUPOBAHUMK).

KaK s npuwen K Takoli mogenun? ITo UTOr MHOTONIETHUX Pa3MbILINEHWUIA U aHaNM3a Pa3INYHbIX UCTOYHUKOB.
K npumepy, B CETM MOKHO HalATK ONUCAHME OMbITa U3MEPEHUA CU/bI TPABUTALMM HArpeToro Tesa: oHa
3HAYMTENbHO OT/IMYAETCS OT TOM, KOTOPYHO MOXKHO NpescKasaTb No 0bwenpuHAToIM Teopuam [2] [3] [4].
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EcTb HabntoaeHWe, ONMCbIBalOLLEE PE3YAbTaTbl MOPAXKEHWN, Bbi3biBaeMbiX OpOHEBONHbIMYK
aPTUNNEPUNCKMMM CHAPAAAMM MPU CTOSIKHOBEHMM CO CTAJ/IbHOM BPOHENINTON: CNELNANNCT YTBEPKAAET,
YTO NPV 3TOM HEpPEAKO HAabAAOTCA Cnesbl aHOMAsIbHO BbICOKOTO Harpesa [5].

OTAenbHOro yNoMMUHaHMA 3aC/Y»KMBAET «CTaTUYECKOe» rpaBUTALLMOHHOE MoJie, CO34,aBaeMOoe Te/IOM C
3a/laHHOM Maccoit. BaxkHO cneaytowiee: aToMbl U YaCTULbI Te/1a HAXOAATCA B MOCTOAHHOM ABUMKEHUU, U
06pas3oBaHUeE rPaBUTOHOB M TPABUTALMOHHOTO NOJIA MPOUCXOAUT B MTHOBEHUS U3MEHEHUSA UX
KUHETUYECKUX SHEPTU, TO eCTb B MTHOBEHUSA 3aMe/IeHNA N YCKOPEHWA: MPU CTOJIKHOBEHUAX, NPK
TOPMOXKEHUAX N YCKOPEHMAX Ha BHYTPEHHUX (3/1EKTPOHHbIX) opbuTax. MosToMy MaKpocKonuyeckoe
rpaBUTaLMOHHOE MOJIe KBAaHTOBAHO COBbLITUAMM YCKOPEHUS U 3ames/IeHna aTOMOB M YacTuu, Ucxoaa us
MOAENN, 3HaYMUTE/IbHOE U3MEHEHME TeMMepaTypbl Tena byaeT NpUBoAUTb K 3aMETHOMY U3MEHEHUIO ero
rpaBUTaLMOHHOrO NoAs. TakKe HeobXoAMMO YUnTbIBaTL BasaHC NPOL,ECCOB 3ameaNeHUN N YCKOPEHUA
YacTuL: Hanpumep, AAUTeNbHoe «cnaboe» yckopeHue byaeT co3aaBaTb HEKOHLEHTPUPOBAHHOE
rpaBUTaLMOHHOE Mone, a BbICTPOoe KCUIbHOE» TOPMOXKEHME CO34aCT KOHLLEHTPUPOBAHHOE
rpaBUTaLMOHHOE NoAe, AaxKe ec/iv abCoNtoTHbIE AeNbTbl SHEPTUIA YCKOPEHMA Y TOPMOMKEHUSA PaBHbI.
Mcxoas ns aToro, Heb3a CyaAnTb 0 NoTeHuMane GUsMYeckon CUCTeMbl CO34aBaTh rpaBMTaLMOHHOE nose
TO/IbKO /Wb MO Macce 3TOM CUCTEMbI, @ HYYKHO Y4UTbIBaTb ANHAMMKY CUCTEMbI: MOMKHO «3aCTaBUTb»
bU13MYECKYI0 CUCTEMY B/IOXKMWTb B FPaBUTALMOHHOE Nose 60/blle UM MeHbLLIE CBOeM BHYTPEHHEN SHepruu,
yem 06bIYHO.

TemHas sHeprua

Mogaenb MOXKeT NPea/IoRUTb CIeAYIOLIYIO FMNOTE3Y KTEMHOM» 3HEPrUN: TaK KaK BEPOATHOCTb NMOJIHOTO
WHTErpUpPOBAHMUSA SHEPTUIA TPABUTOHOB BO BHYTPEHHWX U BHELIHUX KUHETUYECKNX 0OMeHaXx Tena He Bceraa
coctasnnet 100%, MoxKeT HaboAaTbCA NOTEPA SHEPTUMM TENA Yepes rPABUTOHbI (MOMUMO APYrux
N3NTy4eHUi1). ITO MOXKET LOCTYMHO 06BACHUTb CYLLECTBOBAHME M HaKOM/IEHWE TEMHOM 3HEPrnM B KOCMOCE.
B3anmogeincTBme e «MOTEPSAHHbIX» TPAaBUTOHOB MeXKAY CODON MOXKET NPUBOAUTL K GOPMUPOBAHUIO
KN1acTepoB TEMHOW MaTepum, Uan cBOHOAHBIX rPaBUTALMOHHbBIX NONEN.

He KBaZpaTU4HasA runoTesa rpaBMTaLMN: 3aKOH rPaBUTaLUM MOXKET HEMHOTO OTKJ/IOHATLCA OT 06pPaTHOM
KBaZAPaTMYHOMN 3aBUCMMOCTM B CTOPOHY 06paTHOM KybUYecKol 3aBUCMMOCTU. MIHaue HTErpMpoBaHme
SHEepPruun rpaBUTaLMOHHOIO NOJIA MaTEMATUYECKU HYXKHO BbIMO/IHATL B AMana3oHe 6ECKOHEYHOCTH, YTO
MOXKET BbIMNIAAETb U3/IULLHE UAEANNCTUYHO (MMeeTcs B BUAY TpexmepHas Gopmyia SHepreTMyecKom
NJOTHOCTU FPaBMTOHA, C 06paTHOM YeTBepPTOM cTeneHbto [6] (3), U ee MHTerpMpoBaHue).

JNeKTPOMarHUTHas rMnoTesa rpaBuTaLun: IPABUTOH MOXKET ObITb OOHAPYKEH KaK 3/1EKTPOMArHUTHBbIN
KOHTUHYYM B PaliOHe HY/JIeBOM YacTOTbl. DIEKTPOMArHUTHbIA KOHTUHYYM — 3TO COBOKYNHOCTb GOTOHOB,
rPYNNUPYIOWMXCA BOKPYT LEEHTPaIbHOM YacTOTbl U LIEHTPaIbHOM TOYKM B MPOCTPAHCTBE.

BaykHas oroBopKa: rpyrnnoBas CKOPOCTb KOHTUHYYMa MeHbLLE CKOPOCTU cBeTA, GaKTUYECKMN GOTOHbI 3TOrOo
KOHTUMHYYMA «3aCTblIM» B NPOCTPAHCTBE B 3aaHHOM CUCTEME OTCYETA KaK HEKME «MeZJ/1eHHble GOTOHbI».
MoaaepnBaTb TaKOe COCTOAHUE NO3BONAIOT «POTOH-POTOHHbIE» B3aUMOLENCTBUA BHYTPU KOHTUHYYMA,
3TOT KOHTUHYYM — HeKana «pOTOHHaA naasmanr.

C aTOM TOUKM 3peHunA, npouecc UHTErpnupoBaHnA SHEPIMnN rPaBUTOHA MOXKET 6bITb npeacraBneH Kak
nornouleHmne sHeprun oTaesibHbIX (bOTOHOB TAKOro KOHTUHYYMa (CXOAHO ¢ KOMNTOHOBCKUM paccenBaHmnem,
HO Ha 3Ha4YUTeNbHO Bonee HU3KUX BHEDFMFIX). BaxkHoe YTO4YHEHUE! B3aMMOLI,El7ICTBVIe C3aThMn d)OTOHaMM
TaKoe, YTO Npu nepneHaANKynapHOM ABUXKEHUN YaCTUL, OTHOCUTENIbHO HUX NornoweHne He NnponcxoanT.
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MepBas GopMyINPOBKA: BEPOATHOCTb NOrNowWweHns GOTOHa NP MPOXOXKAEHMUM 334aHHOTO Y4aCcTKa
NPOCTPaHCTBA UMeeT 06PaTHYIO KBaZPAaTUYHYIO 3aBUCUMOCTb OT PACCTOAHMA A0 LLeHTPa KOHTUHYYMa (npw
3TOM QOTOHbI KOHTUHYYMa MMEIOT GUKCUPOBAHHYIO CPEeLHIO 3Hepruto). Bropas dopmyanposka: yem
JAasiblle PaccTOAHME OT LLeHTPA KOHTUHYYMA, TEM BEPOATHEE MOT/IOLLEHNE HU3KOYACTOTHOTO, @ He
BbICOKOYACTOTHOTO, POTOHA 3TOTO KOHTUHYYMa (MPM 3TOM BEPOATHOCTb NOT/OLLEHNA GUKCUMPOBaAHa, a
sHeprusa poToHa MMeeT 06PaTHYIO KBaZPATUYHYIO 3aBUCUMOCTb OT PAcCTOAHMA A0 LLEeHTPA KOHTUHYYMA).

Onu1CcaHHbIM KOHTUHYYM B LLeJTIOM MOXKET NpeBpaLLaTbCa B Y3KOHaNPaB/JeHHOE BbICOKOYACTOTHOE
3/1IEKTPOMArHUTHOE M3/Iy4eHME B BUAE KOHTUHYYMA (TOPMO3HOE PEHTIEHOBCKOE U3/TyYeHUE), KaK ecv bbl
HW3KOYACTOTHBbIN CNEKTP Bbl1 YMHOXKEH Ha BbICOKYIO HECYLLYHO YacToTy.

B cBA3M C 3TOM rMNOTE30M TaKKe MOXKET ObITb npeanoXXeHa rmnortesa «rpaBUTalUMOHHOrIO 3epKasia», TO eCTb
BO3MOXHOCTU CO3a4aHMNA TaKoM ¢M3VI‘-IECKOI‘/JI KOHCTPYKLUWN, KOTOPAA MOXKET OTPaXKaTb IKCTPeEMA/IbHO-
HW3KOYaCTOTHbIE SNEKTPOMArHUTHbIE BOJIHbI U TAKUM 06pa30M nepeHanpasaATb ChNy, CO34aBaemMyto
rPaBUTaUNOHHbIM NoNEM.

IIpoBepka Mmoaein

YTo KacaeTtcA NPOBEPKN MOoAaeN I Ha NPaKTUKe, TO NpeacTaBNnAeTCA BO3SMOXHbIM U3MmepeHne maccCbl Tena
nnn noseaeHnAa MmaAaTHUKa 861M3N 3KPaHUPOBaAaHHOIO yCTpOﬁCTBa, B KOTOPOM MHOrIOKpaTHO npouncxogaunt
npoLuecc TOpMOXKeHNA NyYKa 3apAXKEeHHbIX 4YaCTul,. Takxe npeagcraBnAaeTca NepCcnekTuBHbIM N3y4eHumne
N1a3mMbl, KOTOPAA XapaKTepunsyerca 601bLWMM KOSIMYECTBOM U BbICOKO 3HepI'VIEl7I COV,D,aDEHMVI 4yactumy, a
noTomy, NnpeanonoXnUTenbHo, UMmeeT NoTeHUUan K 06na,u,aHmo 3Ha4YUTENbHbIM KUCKYCCTBEHHbLIM»
rPaBUTaUNOHHbIM NoneM.

TaKKe, UCX04A U3 KOHLUEMNUUM «MNceBho-mMacchl» GOTOHA, yNOMAHYTON B paboTe [6], KOANYECTBO SHEpPTUK,
npuobpeTaemoli U3 rpaBUTaLMOHHOIO NoAsA GOTOHOM, COF/TAaCHO MOZENM, MPOMNOPLUNOHANbHO HayaIbHOW
yactoTe PpOTOHA: AaHHYIO TMNOTE3y MOXKHO NPOBEPUTL B rPaBUTALMOHHOM MNoJie 3emau, Usmepss
Hayvya/IbHYIO U KOHEYHYIO YacToTbl GOTOHOB NPU MNPOXOXKAEHUN NPOCTPAHCTBA B HaNpPaBAEHUN K LEHTPY
3emnun. Ecam runoTesa BepHa, TO HU3KOYACTOTHbIE POTOHbI NMPAKTUYECKU HE U3MEHSIOT CBOEM SHEPTUM Npu
NPOXOXAEHUM rPaBUTaLMOHHOIO Nons. BO3MOMKHO, He CyYyaliHO, YTO eCIM NPUPABHATbL NCEBA0-Maccy
$OTOHa K Macce 3NeKTPOHa U Bbllle, 4acToTa Takoro GpoToHa ByaeT exkaTb B Anana3oHe ramma-nyyen, 10%°
U, TO ecTb Ha TOW 3Heprun, NP KOTOPOI NPOUCXOAAT NPEBPALLEHNSA TaMMa-Ny4ei B 3/1EKTPOH-
NO3UTPOHHbIE Napbl. Ha 3TUX SHEPrMaX MOXKHO HabtoA4aTb SKBMBANEHTHOCTb MPUOBPETEHNS SHEPTUM
$GOTOHOM U 3N1EKTPOHOM B rpaBMTaLMOHHOM NoJe.

I/IHepI.[l/IOHHbIe 151 /:m(])(])epenunaﬂbnble INOJIA KdK HCTOYHHUK I'PaBUTAllUHA

Cnegytowme naem BblITEKAOT U3 paHee NpeacTaBieHHbIX naei. 3To 0606LweHne, 6e3 Kakux-n1mbo
KOHKPETHbIX QYHKLUMIA MU TOUHBIX CBA3EN MeXKAY GU3NYECKMMU BENYMHAMM.

MN3BecTHO, YTO PU3NYECKOe MecTonoNoXKeHue Ntoboin GU3nYecKomr YacTuLbl B MPOCTPaHCTBE MOXKHO
NpPeACcTaBUTb Kak TPEXMEPHOE CKaAPHOE NoJie BEPOATHOCTEN MECTOMNONOKEeHUS. Kpome Toro, nHelHoe
ABUXKEHME GU3MYECKOW YaCTMLbl Ha3bIBAETCA ABUMKEHMEM NO MHEPLMU. TaKuM 06pa3om, MOXKHO BBECTU
NOHATUE KMHEPLIMOHHOE MOoJiIe» — U3MEHSIOLLLEECS BO BPEMEHW MOJ1e, 3aBUCALLEE OT BEPOATHOCTHOIO NoJA
MECTOMOIOXKEHNA YacTULI U ee ABUKEHWA BO BDEMEHM, B COBOKYMHOCTU TaK¥Ke CKaNfApHOe noJe.



Toraa moxkHO anddepeHLMpPoBaTb NoAE UHEPLUMN B KAXKA,0M TOYKE NPOCTPAHCTBA U BPEMEHW, BBECTU
anddepeHumanbHoe nosne. YcKopeHue uav sameaeHne MHePUMOHHOTO NOJIA YaCTMLLbl OTPA3UTCA Ha
anddepeHumancHoM none. Apyrumu cI0Bamm, USMEHEHUS CKOPOCTM YaCTMLbl CO34AI0T NPOU3BOAHYIO
SHEepPrun — rpaBUTOH M FPAaBUTALLMOHHOE MoJe.

YacTmubl 04HOBPEMEHHO OTAAIOT (MPOU3BOAAT «Ae/bTy») U 3a6UPatoT (KMHTErpUPYIOT») SHEpPruo B/u3
anddepeHLManbHOro Nos, YTo NPUBOAUT K TPaBUTALMOHHbIM B3aumMoaencTBuam. Hanpmumep, NocKoIbKY
$OTOH MMeeT PUKCUPOBAHHYHO CKOPOCTb, ero AnddepeHumanbHOe NoJe BCeraa He3sHauUTeIbHO 1, TaKUM
06pa3om, OH caM MOYTU He CO3AaeT rPaBUTALMOHHOIO NOAA («NOYTU» 34eCk NOTOMY, YTo AnddepeHuman
JIMHEWHO ABUKYLLETOCA NOJIA BEPOATHOCTEM MECTOMNOJIOMKEHUA HE PABEH HYJTHO Ha rPaHULAaX NosiA — HO Npw
WHTErPMPOBAHMM OH PABEH HYJIO).

[Jpyroli npumep — 31eKTPOH Ha opbuTanm atoma. Ero MHepuUMOHHOE None nNpeacTaBaseT coboi
KOMBUMHALMIO (MK, CKopee, CBEPTKY) MHEPLMOHHOTO MNOJIS 3/IEKTPOHA M MO/ BEPOATHOCTU OpbUTaNun.
MockobKy, Hanpumep, chepryeckas opbuTanb NpeacTaBaseT cOboW HeIMHEHOE ABUXKEHME 3NEKTPOHA C
BbIYMCISIEMOI CKOPOCTbIO, 3TO AAET 3HAYUTeNbHOE guddepeHLManbHOe Noe, YTO 03HAYAET, YTO
NMOCTOSIHHO BPALLAOLLMIACA 3/1EKTPOH BHOCUT BK/1aJ, B NMOCTOSIHHOE MPaBUTALMOHHOE NoJjie aToMa.

Macca NoKos 3/1eKTPOHA MOXKET BO3HWUKATb KaK U3 ero BHYTPEHHEN CTPYKTYPbI, TaK M BbITb NPOCTO
cneacTBMeM CNOCOBHOCTU 3/1EKTPOHA N3MEHSATb CBOKO CKOPOCTb.

3akJ/iloueHue

STa mogenb 3agaet d/IbTEPHATUBHbLIE PAMKU ONA CYH'(,CI,EHVIVI O rpaBuUTaunmn N rpaBUTaLLMUOHHOM noae.
MOoXHO cKa3aTtb, YTO moAe b yrnyﬁnﬂeT NMOHUMaHUe dDEHOMeHa rpaBuUTaunn U gaet snaeHne T1oro, 4to
rPaBUTaUNOHHbIE NOA MOTYT CO34aBaTbCA UCKYCCTBEHHO, KaK 3/1EKTPOMaArH1UTHbIE NoNA. Mogenb
npegnaraeT HanpasseHne, B KOTOPOM MOXKET NaTun Fl,al'IbHEI‘/JILLIee pPa3BuUTUE MbIC/IN O TPaBUTaLUnK, K
NPAKTUYHbIM UHTErpasiam sHeEPrnn C CoOXxpaHeHnem JIMHEHOCTH NPOCTPaHCTBaA U BPpEMEHW.
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