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Abstract
Based on the hypothesis of the aether's existence, this article proposes an explanation for the
results of the Fizeau and Michelson experiments, as well as an experiment for detecting the aether.

Introduction

In the 19th century, it was assumed that there existed a medium — the aether — through which
light propagates. The luminiferous aether was envisioned as a material medium consisting of
individual particles, a rarefied and extremely elastic gas in which electromagnetic disturbances
propagate. It was believed that the aether was stationary, and moving bodies partially dragged it,
which was supported by the results of the Fizeau experiment. It was also assumed that the Earth's
movement through such a medium should produce an "aether wind"; however, in the Michelson-
Morley and subsequent experiments, such a wind corresponding to the Earth's orbital velocity was
never detected. Furthermore, it remained unclear how the interaction of electric charges occurs
within such a medium, how transverse light waves can propagate, and why the medium exerts no
resistance to the motion of bodies through it.

The inability to resolve these issues, along with the discrepancy between theory and experimental
results, led to the abandonment of this hypothesis and the concept of the aether in physics. Although
some scientists have recently continued to propose various hypotheses and attempt to detect the
aether experimentally, no theory has been offered that can describe and explain the entire body of
experimental facts, nor have any physical phenomena been discovered that would confirm the
presence of the medium, the aether, in any form.

Theoretical Background

1. The aether is a material medium filling space, whose particles move chaotically and transmit
electrical, magnetic, and possibly gravitational disturbances through successive collisions with one
another.

The sources of disturbances in the aether are stationary and moving electric charges. The
electrical interaction between two stationary charges — the forces of attraction between opposite
charges or repulsion between like charges — acts continuously. This implies that charges constantly
emit and absorb flows of momentum and energy (FAt=A4(mv)), and they do so indefinitely over
time. Since the source of this unlimited energy flow is not visible in our three-dimensional space, it
may reside in another spatial dimension hidden from direct observation (a hypothesis previously
proposed in the 19th century by British scientists K. Pearson and G.A. Schott).

An electric field is a flux of aether particles that are emitted by some charges and absorbed by
others, transferring momentum and energy through successive collisions of the medium's particles
with each other. Any disturbance in the aether will act upon charges as an electric force. It acts not
on matter or atoms, but specifically on the charges.

2. To explain the mechanism of charge interaction in the presence of the aether, let us consider the
following mechanical model:



The aether is a common gas. A source of periodic disturbances in such a medium could be a
screen undergoing periodic motion. In this case, longitudinal oscillations occur, and regions of
overpressure and rarefaction propagate through the medium. It is impossible to excite transverse
oscillations with such a source. Other sources of disturbances can be stationary objects in which a
constant overpressure (source) or a constant rarefaction (sink) is maintained. Such objects with
excess pressure or vacuum in the atmosphere can be represented by vortices. Or gas cylinders.

If a source of overpressure (a source) is opened periodically, disturbances propagate through the
medium in which the density is greater than that of the undisturbed medium. If the state of the
undisturbed medium is taken as a reference point, then the momentum density transferred by the
particles emitted by the source is: p+=4Ap vy (v, - is the average velocity of particles at a given
temperature of the medium, and 4p 1is the excess concentration of particles in the source). This
disturbance propagates through the medium at velocity c. A source of rarefaction (a sink) emits
disturbances in which the density of the medium is lower than in the undisturbed state, and the
momentum density is:  p.=(-4p) ve—=Ap v, (Fig. 1).
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Constantly open cylinders with positive and negative pressures are sources of constant
momentum and energy flows and a constant air flow. In such a flow, the velocity of propagation of
a disturbance is ¢ "= ¢ + vg,w, Where c is the speed of sound in an undisturbed medium.

The mass of air in a cylinder of volume V with constant excess pressure and density p + 4p is
greater than the mass of a similar volume with particle density p and is equal to: +M = (+4p)V (the
mass of the cylinder walls is not taken into account; the state of the medium with initial density p is
taken as the reference point). Accordingly, the mass of the drain with rarefaction p - Ap: -M = (-
Ap)V.

When moving towards each other in a medium with a velocity v, sources of mass +M have a
momentum P,=+Mv u P,=+M(-v)= -Mv (the minus sign in front of the velocity of the 2nd source
takes into account the direction of its velocity) (Fig. 2.a). As a result of their interaction (v<<uvy):
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This is the mechanism by which electric charges interact in the presence of the aether.

The "-" sign, -4p, -M, and negative mass arise only because the density of the undisturbed
medium is used as the reference point for the density of objects. When assessing the results of
interactions between objects, it is necessary to take into account that in an undisturbed medium, an
object is bombarded by particles from all directions. Given the equality of the forces acting on all
sides and the equality of the total force to zero, the object is motionless. By absorbing the
perturbation impulse, it acquires momentum and corresponding velocity.

3. Any disturbance in the aether acts upon charges, and the force applied to opposite charges is
directed oppositely. When a material body moves through the air, an oncoming air flow, or wind,
arises, which decelerates its motion. Similarly, when a body moves through the aether, an "aether
wind" is generated. However, since its effect on positive and negative charges is opposite and the
net force sums to zero, uncharged bodies move through the acther without experiencing any
resistance.

4. Stationary charges constantly emit longitudinal disturbances into the aether. However, if they
undergo periodic oscillations (Fig.3), the disturbances they emit acquire a velocity component
parallel to the direction of their motion and become transverse (similarly, transverse waves can be
excited in air or water media using sources and sinks). Along the direction of the charge's motion,
the disturbances remain longitudinal, meaning the direction of the electric vector coincides with the
direction of the disturbance propagation.
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Fig. 3
This is confirmed by the results of such an experiment (Fig. 4):

The signal generator is connected to the transmitter antenna 4 — a half-wave dipole (Fig. 4.a).
When the generator is operating, the electrons in the antenna oscillate along the dipole axis (blue
arrow). This oscillation causes a transverse electromagnetic wave to be emitted perpendicular to the
dipole axis. This wave is received by the receiving antenna P, amplified by the amplifier U, and
recorded by the oscilloscope O. If a metal shield E is placed between the antenna and receiver, the
signal is reflected and not recorded.

If the receiver P is positioned along the transmitter axis (Fig. 4.c), the receiving antenna can only
detect longitudinal electric waves. These waves differ from transverse electromagnetic waves in
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that the metal shield E placed between the antenna and the receiver does not affect the signal's
transmission. They differ from transverse electromagnetic waves in that the metal screen E located
between the antenna and the receiver does not affect the passage of the signal in any way.
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Fig. 4

An electron, moving in different planes within an atom, emits both a longitudinal and a
transverse electromagnetic wave. Generally, the emitted disturbance is a longitudinal-transverse
wave.

5. Explanation of the Michelson and Fizeau Experiment Results.

It is known that if an uncharged conductor is placed in an external electric field E,, the charges
induced by this field at opposite ends of the conductor will create an additional field E’, which
completely compensates for the external field, resulting in a total field E=0 inside the conductor
(Fig. 5a).

The absence of a field inside the conductor is used for electrostatic shielding from external electric
fields of various devices (Faraday cage).

Fig. 5

When a dielectric is placed in an external uniform electric field E, (Fig. 5b), it becomes
polarized, creating an additional macroscopic field E' inside the dielectric, directed opposite to the
external field. The resulting field E=Ey is established in the dielectric, where ¢ is the permittivity
of the dielectric. The field strength created by induced polarization charges is E'=E~E= Ey(1-1/¢).
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The outer layers of the Earth's atmosphere are ionized by solar and cosmic radiation. As the Earth
moves through the ether at a velocity v, the oncoming ether flow polarizes the plasma (the
conductor), and the induced charges create an electric field E’, the strength of which is proportional
to the velocity of the body in the ether: E'~v. The effect of this field and the flow it creates is
opposite to the effect of the ether flow (the stability of the electric field E' depends on the stability
of the plasma parameters, which change under the influence of solar radiation, for example).
Therefore, a constant ether wind corresponding to the Earth's orbital velocity of 30 km/s is absent
on the Earth's surface, and all attempts to detect it are doomed to failure. To detect the ether wind,
the instrument must be placed outside the atmosphere. Such proposals, however, have already been
made due to the possible capture of the ether by the moving Earth and the formation of a boundary
layer.

In the Fizeau experiment, water (a dielectric) moves in stationary ether (we assume that on the
Earth's surface the velocity of the ether flow is zero) and the water molecules are subject to the
action of an oncoming ether flow—the ether wind. The action of the oncoming flow is equivalent to
the action of an external electric field Ey~ v, as a result of which the polarization charges in the
water induce a real opposite electric field E'= E, (1-1/¢), which creates a real ether flow in the
flowing water (rather than an ether flow created as a result of its entrainment by the moving water).
The velocity of this flow, in which the light propagates (Ey ~v is taken into account), v '=v (1-1/¢).
Thus, the speed of light propagating in moving water depends on the refractive index n of the
medium and the velocity of the light-carrying medium and is equal to ¢"=¢/n + v(1-1/¢), (=
depending on the direction of light propagation relative to the moving water).

However, another factor influencing the speed of light propagation in moving water must be
considered: under the influence of the ether wind, polar water molecules align with the flow, and
the previously isotropic medium becomes anisotropic. The refractive indices of the medium change,
which also affects the speed of light propagation in moving water. This assumption requires
experimental verification.

Experimental Setup

6. To test this explanation for the results of the Michelson-Fizeau experiments and confirm the
hypothesis of the presence of an ether, the following simple experiment with a ring interferometer
can be conducted on the Earth's surface. In one of the arms of the interferometer, place electrodes to
which a longitudinal electrical voltage is applied to create an electric field and an ether flow. If the
hypothesis is correct, changing the voltage should

change the interference pattern and the frequency P

+
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of the recorded signal, even
without rotating the interferometer. S

Another option. Place tubes containing still water
(or glass rods) in the arms of the interferometer T

(Fig. 6). Place electrodes at the ends of the tubes, o 6
to which an electric voltage is applied to create an

electric field and an ether flow in the still water. Fig. 6
If the hypothesis is correct, changing the voltage should change the interference pattern. When the
direction of the electric field in one arm changes, the refractive index of the medium should remain
unchanged due to the polarization of the medium. If the interference pattern changes (compared to
the previous example), this is due to a change in the direction of the ether flow.
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Conclusions:

Based on the hypothesis of the existence of the ether, we can explain:

1. the results of the experiments of Fizeau and Michelson;

2. the interaction of electric charges;

3. the possibility of propagating longitudinal and transverse waves in the ether;

4. the resistance-free motion of uncharged bodies in the ether;
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AHHOTALUSA

B cratbe, ncxons U3 TMIOTE3bl CYIeCTBOBaHUS ddupa, MPEUI0KEHO 00BICHEHNE PE3YIHTATOB
onbiToB Pr30 1 MaiikenbCoHa, a TaKXKe SKCIIEPUMEHT sl OOHApY>KeHus dpupa.

BBenenue

B 19 Beke npenmnomnaranoch CylecTBOBaHUE HEKOTOPOH cpeibl - 3hupa, B KOTOPOit
pactipoctpansercst cBeT. CBETOHOCHBIN d(hup MpeACTaBISIICS MaTepUaIbHOM CPeIoi, COCTOSIIECH
13 OTZEJBbHBIX YACTHLI, PAa3PEKEHHOI0 U YPE3BBIYAITHO YIIPYToro raza, B KOTOpoM
pacpoCTpaHsAIOTCA IEKTPOMarHuTHEIE BO3MYIIeHHs. CUuTalloch, YTO 3(UpP HEMOABHKEH, a
JBIKYIIUECS Tela YACTUYHO €70 YBIEKAIOT, YTO MOATBEPKAAIOCH pe3ybTraTaMu onbitTa Puso.
[Ipenmonaranoch Takxe, 4TO MPU ABMKEHUU 3€MJIU Yepe3 TaKylo cpeay AOKEH BO3ZHUKATD
3(UpHBIN BeTep, KOTOPBIN B onbITaXx MalKeabCOHa U APYTUX SKCIEPUMEHTAX U COOTBETCTBYIOLIHUH
OpOUTANILHOM CKOPOCTH JABMKEHUS 3eMJTU Tak OOHapy>keH U He Obul. HemoHsATHO ObLI0 Tak ke, Kak
B TaKOH cpezie MPOUCXOIUT B3aUMOIECHCTBUE JJIEKTPUUECKHX 3apsAA0B U KaK MOTYT
pPacIpoCTpaHATHCS NONEPEUHbIE CBETOBBIE BOJIHBI. A Takke, IoYeMy IpH JBUKEHUH Ted B 3dupe
cpella HE 0Ka3bIBa€T UM HUKAKOI'O COIIPOTUBIICHMS.

HeB0o3M0XKHOCTH OOBSICHUTD BCE ATH MTPOOJIEMBI, a TAK)KE HECOTJIACUE TEOPUHU C Pe3yIbTaTaMU
HKCIIEPUMEHTOB MPHUBEHU K OTKa3y OT 3TON TMIOTE3bl U MOHATHS 3¢upa B GU3UKE.

U xoTs 1 B ocieHee BpeMs 4acTh YUEHbIX MPOJO0KAET BbIIBUTaTh Pa3InYHbIE TUIIOTE3bI, U
IBITAIOTCS SKCIIEPUMEHTATIBHO OOHAPYXKUTH APHP, HE ObUIO MPEAT0KEHO TEOPUH, KOTOpast MorJia
OBl onKcaTh U OOBSICHUTH BCIO COBOKYITHOCTH OIBITHBIX (DAKTOB, M HE OOHAPYKEHbI (PU3NUECKHE
SBJICHUS, KOTOpPBIE ObI MOATBEPKIATN HAJMUUE cpelibl, d3pupa B Kakoi-1ud0 Gopme.

Teopernyeckue 0CHOBBI

1. D¢up — MaTepuanbHas cpena,
3aM0JIHSAONIAs IPOCTPAHCTBO, YACTUIBI KOTOPOU XaOTHUYHO ABUXKYTCS, U IEPEAAOT
IIEKTPUYECKUE, MArHUTHBIE U, BO3MO>KHO, TPABUTALIMOHHBIE BO3MYILIEHUS B PE3YJIbTATE
MOCJIEIOBATEIBHBIX COYIapEHUN MEXTY COOOH.

VlcTouHMKM BO3MYLIEHUH B 3(pupe — HEMOIBUKHBIE U ABMXKYIIHECS AIIEKTPUUECKHUE 3apsi/ibl.
DNEeKTpUUECKOe B3aUMOIEHCTBIE MEX Ty IBYMSI HEMOJBUKHBIMU 3apsiIaMU - CUJIbI IPUTSKEHUS
MEXly Pa3HOMMEHHBIMU WM OTTAJIKWBAHUSA MEX1Y OJHOMMEHHBIMU - AEUCTBYET MOCTOSIHHO. DTO
3HAYUT, YTO 3apsAJIbl IOCTOSHHO M3JIy4YaroT Y MOMJIOMIAKOT NOTOKH UMITYJIbCA U SHEPTUH
(FAt=A(mv)), mpruyeM HEOTPaHUYEHHO J0JIr0 BO BpeMeHH. McTouHnKa 3TOro HeorpaHH4eHHOTO
IIOTOKA YHEPTUH B HALIEM TPEXMEPHOM IPOCTPAHCTBE HE BUHO, I0ITOMY, BO3MOYKHO, OH
HAXOJUTCS B IPYTOM, CKPBITBIM Il HEMOCPECTBEHHOTO HAOII0ACHNUS, U3MEPEHUN TIPOCTPAHCTBA
(Takoe mpeanoIoKeHNE BhICKa3bIBaJIOCh paHbllle B 19 Beke anrmiickumu yuénbimu K. IIupconom
u JIx. A. lllotToMm).

DIEKTPUUYECKOE MOJI€ — 3TO MOTOK YacTHUIl 3pHpa, KOTOPbIE U3ITyHYaroTCsl OJHUMHU 3apsaMu U
MOTJIOUIAKOTCS IPYTUMH M KOTOPBIE IEPEHOCAT UMITYJIbC M SHEPTHUIO B PE3YJIBTATE
NOCJIE0BATENbHBIX COYIAPEHUI YacTUIL Cpelibl Mexay co0oil. Besikoe Bo3myienue B a¢upe Oyner
BO3/ICIICTBOBATH HA 3aps/ibl KaK AIEKTpuyeckas cuia. He Ha BEIECTBO U HE HAa aTOMBI, a Ha 3apsibl.

2. 1na oObsiCHEHUS] MEXaHNW3Ma B3aUMOJICHCTBUS 3aps10B IPU HATMYUU dPHpa pacCMOTPUM
TaKy0 MEXaHUYECKYIO MOJIEIIb:

Ddup — 370 00BIUHBIN Ta3. ICTOUHUKOM MEPUOANYECKUX BO3MYIIICHHH B TAKOH Cpelie MOXKET
OBITH KpaH, COBEPLIAOIINN EPUOJUUECKHE IBUAKEHMS. B 3TOM ciiyyae BO3HUKAIOT IPOAOJIbHBIE
KoJIe0aHUs U B CpeJie paclpOCTPaHSIIOTCs 0071acTH ¢ U30BITOUHBIM JIaBJICHHEM U Pa3pe:KEHUEM.
[Toriepeunslie koaeOaHMs MOTOOHBIM UCTOYHUKOM BO30YIUTH HEBO3MOXKHO. [[pyruMu HCTOYHHKAMH
BO3MYIIIEHUH MOTYT OBITh TaKXe HETIOABHKHbBIE OOBEKTHI, B KOTOPBIX MOAJIEPKUBAETCS
MOCTOSIHHOE M30BITOYHOE JIaBJIeHNE (MCTOK) HITH TIOCTOSTHHOE pa3pekeHne (CTok). B kauecTse



TaKuX 0OBEKTOB C M30BITOUHBIM JAaBJICHUEM WIIN Pa3peKeHUEM B aTMOC(hEpe MOXKHO MPEACTaBUTh
BUxpu. Mnu 6anioHsl ¢ razom.

Ecnu neproanyecky OTKpbIBaTh HCTOYHUK C U30BITOYHBIM JJaBIEHUEM ra3a (UCTOK) — B cpejie
pacTpoCTPaHIIOTCS BOSMYIIEHHS, B KOTOPBIX INIOTHOCTD CPEIbl OOJIBIIE YeM B Cpefie TIpH
OTCYTCTBUH BO3MYyIeHHs. Eciiu B kKauecTBe TOUKM OTcueTe OEpeTcsi COCTOSTHUE CPe/ibl, B KOTOPOH
OTCYTCTBYIOT BO3MYIICHHUS, TO TUNIOTHOCTH UMITYJIbCA p
NEPEHOCUMOI0 YaCTUIIAMHU UCITyCKAaeMbIMH UCTOKOM:
p+=4pv, (0, — CPEIHSSI CKOPOCTH YACTHI] MPU JAHHOMN p-dp - 0
TeMIeparype cpeabl, 4p — NpeBbIllIeHUE KOHIIEHTPAIIUH —¢
YACTHUIl B UCTOYHHKE). ITO BO3MYIIICHHE P
pacrpocTpaHseTcs B Cpefie CO CKOPOCThIO ¢. VICTOUHHUK ¢ e x
pa3pexeHneM (CTOK) - H3ITydaeT BO3MYIICHHS, B KOTOPBIX p-dp > | \/

p

p="+Apvg

=

IUIOTHOCTB CPE/Ibl MEHBIIE YEM B HEBO3MYLIEHHOM
COCTOSIHHH, a IJIOTHOCTb UMITYJIbCa p.=(-Ap)vo=-Apvy

(puc.1).

D =-Apvo

Puc.1

OTKpBITBIE TOCTOSHHO OAJIJIOHBI C U30BITOYHBIM JAaBICHUEM U Pa3peKeHUEM €CTh HICTOUHUKAMH
MIOCTOSIHHBIX MIOTOKOB MMITYJIbCA U DHEPIMH U IOCTOSTHHOTO MTOTOKA BO3/lyXa. B Takom moToke
CKOPOCTh PacIpOCTPaHEHUsI BO3MYILEHUS PABHA C = C*Vyomoras TII€ € - CKOPOCTH PACIIPOCTPAHEHUS
3ByKa B HEBO3MYILIEHHOU CpeEJIE.

Macca Bo3yxa B 6aimione 00beMoM V' ¢ TIOCTOSTHHBIM M30BITOUYHBIM JaBJICHUEM U TUIOTHOCTHIO
p+4p Gobliie Macchl aHAJOTMYHOTO 00bEeMa C IUIOTHOCTBIO YaCTULL p ¥ paBHa: +M=(+Ap)V
(Macca cTeHOK OallsIOHa HE YYUTHIBAETCS, B KAUECTBE TOUKH OTCUETE OEPETCs COCTOSIHUE CPEJIBI C
HAYaJbHOM MJIOTHOCTHIO p). COOTBETCTBEHHO Macca CTOKa ¢ pa3pexkenueM p-Ap: -M=(-Ap)V.

[Ipu nBHXEHUM HaBCTpedy APYT APYTY B CPEAE CO CKOPOCTHIO v, UCTOKU Maccoll +M uMeroT
umnynsc P,=+Mv u P,=+M(-v)=-Mv (3HaK MHHYC NI€peJl CKOPOCThIO 2-T0 UCTOKA YUUTHIBACT
HanpasiieHue ero ckopoctun) (Puc.2.a). B pe3ynbrare ux B3aumoaeicTBus (v<<uvy):

v E J_E); Vo 1. |+MV+Ap(-U())|:|+MV-ApU()|<|+MV|
Jos -\ 2. |+M(-v)+Apvo|=|-Mv+Apv|<|+Mv|

+M SR YV

1 —_— — 2

HUMITYJIBCBI U CKOPOCTH UCTOKOB YMCHBIIAIOTCA: TAKUC
00BEKTHI OTTAIKUBAIOTCS.

AHaJ’IOFI/I‘{HO HpI/I B3aHMOHeﬁCTBHH I[BYX CTOKOB
(Puc.2.8)
| L [-My+(-dp(-v0)) | =-Mv+Apvi|<|-Mv],
! 7 -M 2. [-M(~v)+(-dpvs) | =MvH(-dpv)|<|-Mv],

%
P HX UMITYJIBCBI M CKOPOCTh yMEHBIIAOTCH, T.€. IBa
CTOKa TOK€ OTTAJIKUBAIOTCS.

[Tpu B3auMoIeiiCTBUN COMMIKAIOIIUXCS UCTOKA U
‘ ctoka (Puc.2.c):
Ve L [MvH-Ap(-v0))| =+ My+dpud>+Mv],
2. |-M(-v)+Apvg|=|Mv+Apvg|>|-Mv|,

/ WX UMITYJIbCHI U CKOPOCTh YBEITUYHBAIOTCS, T. €. MEXY
lf;’ TaKMMH B3aMMOJICHCTBYIOIIUMU OOBEKTaMH
2
BO3HHUKAET CUJIa MPUTSHKCHHUS.



Tak B3aMMOAEHCTBYIOT AJIEKTPUUYECKHE 3apsi/ibl IPH HATUYHU Upa.

3Hak >’-"’, -Ap, -M, oTpuliaTenbHas Macca BO3HUKAET TOJIBKO TIOTOMY, YTO 3a TOUKY OTCUETa
IUIOTHOCTH OOBEKTOB B34Ta IJIOTHOCTh HEBO3MYILIEHHOM cpesibl. [1pu olieHke pe3ynbTaToB
B3aMMOJEHCTBUS 0OBEKTOB MEX/1y COOO0M HYKHO YUYECTh TO, YTO B HEBO3MYILIEHHOU cpesie 00BeKT
UCTIBITBIBACT OOMOApAMPOBKY YACTHIl CPEBI CO BCEX CTOPOH. YUUTHIBAs PABHOCTDH CHUIJI
BO3/ICIICTBHS CO BCEX CTOPOH U PaBHOCTh CYMMAapHOM CHJIBbI HYJIIO, 00BEKT HenoABmxkeH. [1pu
MOTJIOIIEHUH UMITYJIbCa BO3MYIICHHUSI OH IPUOOPETACT UMITYJIBC U COOTBETCTBYIOIIYIO CKOPOCTb.

3. Besikoe Bo3MmylieHHE B 3(pupe BO3JEHCTBYET Ha 3apsabl, IPUYEM, Ha pa3HOUMEHHBIE 3aps bl
JefiCTBUE CUIIBI TIPOTUBOMONO0XKHO. [Ipy (BMKEHNHM MaTepUaIbHOTO Tejla B BO3/1yXe BOZHUKAET
BCTPEYHBIM BO3YIIHBIN MOTOK, BETEP, TOPMO3AIIMIA ero nBmxenue. [Ipu nBuxeHuu tena B apupe
TOYHO TaK)k€ BO3HUKAET ApUpHBII BeTep. Ho, MOCKOIBbKY €ro neficTBHE Ha TOJIOKUTENIbHbIE U
OTpHILIATENIbHBIE 3apsi/Ibl IPOTHBOIOIOKHO M B CyMME PaBHO HYJIIO, HE3apshKEHHBIE Tela B 3¢upe
JBUXKYTCS, HE UCTIBITHIBAsA COMPOTHUBIICHUSI.

4. HenoaBM>KHBIE 3aps/ibl TOCTOSHHO M3JIy4aloT B 3(upe npoiosbHble Bo3MyleHus. Eciu e oHn
COBEpILAIOT Nneproanyeckue konebdanus (Puc.3), usnyyaemble MU BO3MYLICHUS TPHOOPETAIOT
COCTaBJISIOIIYI0 CKOPOCTH NapauIeIbHYI0 HAIIPaBJICHUIO €T0 IBUKEHHS U CTAIOT MONEPEUYHBIMHU (C
MOMOIIBIO0 UICTOKOB U CTOKOB MOJAO0OHBIM 00pa3oM MOYKHO BO30YAUTh MONEPEUHbIE BOJIHBI B
BO3/YILLIHOM U B BOJIHOM cpezie). Bons HanpaBieHUs IBUKEHUS 3apsiia BOZMYIICHUS MO-TIPEKHEMY
IIPOJIOJIBHBIE, B KOTOPBIX HAIPABICHUE 3JICKTPUYECKOTO BEKTOpA COBIALACT C HAIPABICHUEM
pacrpoCTpaHEHHs BO3MYILCHHUS.
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OTO NOATBEPKAAECTCA Pe3yIbTaTaMH TaKoro sKcrepuMmenra (Puc.4):

['eHepaTop CUrHAJIOB MOJKIIIOYEH K aHTEHHE-U3Ty4aTento 4 — OJyBOJIHOBOMY BUOpaTOpy
(Puc4.a). [Ipu pabote reHepaTopa IEKTPOHBI B aHTEHHE COBEPIIAIOT BBIHYKICHHbIE KOJIeOaHHS
BJI0JIb OCH AUMOJIA (CUHSAA cTpelika). [Ipu 3TOM nepneHIuKyIspHO OCH U0 N3TydaeTcs
MIOIIEpEYHas 3JIEKTPOMAarHUTHAsl BOJIHA, KOTOPast IPUHUMAETCS IPUEMHON aHTEHHOM 1/,
yCUJIMBAETCS ycuuTeseM ¥V u pukcupyetcs ocuunorpadhom O. Eciiu Mex 1y aHTEHHOU 1
NPUEMHHUKOM PACHOJIOKHUTh METAJUIMYECKUN IKpaH O — CUTHAJI OTPAXKaJICS ¥ He (PUKCHPOBAJICS.

Ecnu npuemnnk /7 pactiosiokuTh BAOIL ocH u3nydatens (Puc.4B), mpuemMHasi aHTEeHHA MOXKET
(UKCUPOBATH TOJBKO MPOAOJIBHBIE AJIEKTPUUYECKHE BOJIHBL VX OTiaMuYne OT momnepeuHbix
AIIEKTPOMATHUTHBIX BOJH B TOM, YTO PACIOJIOKEHHBIA MEXy AaHTCHHON U TPUEMHUKOM
METATIMYECKUM SKpaH HUKAaK HE BIMAET HAa MPOXO0XKJICHUE CUTHAIIA.
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|

Puc.4



DJIEKTPOH, IBUTAsICh B @TOME B Pa3HBIX IUVIOCKOCTSIX, U3ITyYAET U MPOJIOJIbHYIO U MONEPEUHYIO
AJIEKTPOMArHUTHYIO BOJHY. B o0miem ciyyae u3inyyaemMoe BO3MYILEHUE €CTh ITPOI0JIbHO-
MorepeyHas BOJHa.

5. O0bsicHeHUEe pe3yIbTaTOB ONbITOB Maiikenbcona u duso.

W3BecTHO, UTO €ClIM MTOMECTUTh HE3apsKEHHBIH POBOJHUK BO BHEIIHEE IEKTPHUECKOE MOJIe
Ey, To HaBeJIeHHBIE 0T ICHCTBUEM ATOTO TTOJISI Ha MIPOTUBOIIOJIOKHBIX KpasX MPOBOIHUKA 3apsi/IbI
CO3/1a/lyT JIOTIOJHUTENBHOE MoJIe £, KOTOPOE TOJTHOCTHIO CKOMIIEHCUPYET BHEIIHEE MOJIE ¥ BHYTPH
IPOBOIHMKA cyMMapHoe noje £=0 (Puc.5a).

OTcyTcTBHE NOJISI BHYTPHU NPOBOJAHMKA IPUMEHSIETCS TS 3JIEKTPOCTATHUECKON 3aIlUThI OT
BHEIITHUX DJIEKTPUUECKHUX TOJIEH pa3IMuHbIX PUOopoB (kiaeTka Dapajest).

Puc.5

Ecnu musnexkTpuk moMecTUTh BO BHEIITHEE OJTHOPOJIHOE dIeKTpuueckoe mose £, (Puc.5B), To
MMPOUCXOAUT €T0 MOJIdpU3alva U BHYTPU JUIJICKTPUKA CO3AACTCA JOMOJIHUTCIIHBHOC
MaKpOCKOIIMYECKOE 1oJjie £ HanpaBJIeHHOE IPOTHB BHELIHETO 110J1s. B musnexTpuke
YCTaHABIIMBACTCS pe3yIabTUpYIOIIee rnoyie E=Ey/e. TAe & — UAICKTpUUECKas TPOHUIIAEMOCTh
JUAJEeKTpUKa. HanmpskeHHOCTh MOJIs CO3JaHHOTO HaBEAEHHBIMH MOJSPU3aLMOHHBIMY 3apsiaMu
E'=E0—E=E0(I-]/8).

Bremraue cron atMocdepbl 3eMiTH 1Mo JEHCTBUEM COTHEYHOTO U KOCMUYECKOTO U3ITyUeHUS
noHu3upoBaHsl. [Ipu qBMKEHNN 3eMITH CO CKOPOCTHIO » B A(hupe, HabeTarmui MOTOK dhupa
HOISAPHU3YET MIa3My (IPOBOHUK), U HABEACHHBIE 3apsIbl CO3MAI0T dJIEKTPHIECKOE Hoe E,
HaNpsHKEHHOCTH KOTOPOTo MPOIOPIMOHATIEHA CKOPOCTH ABMKEHUS Tena B ddupe: E~v. JlelicTBue
ATOTO TOJISL U CO3/IaHHOTO MM MOTOKA MMPOTHUBOIOIOKHO JIEHCTBUIO 3(UPHOTO TTOTOKA
(CTabMIILHOCTD JNIEKTPHYIECKOTO MO £ 3aBUCHT OT CTaOMIILHOCTU MaPaMETPOB ILIa3MBbl, KOTOPHIE
MEHSIOTCS TIOJT ACMCTBUEM COJTHEYHOTO U3NMyueHus:, Harpumep). [1oaToMy Ha MOBEpXHOCTH 3eMITU
MOCTOSTHHBIN A(DUPHBII BETEP, COOTBETCTBYIONINH OpOUTaAIbHOM ckopocTu 3emun 30 km/c,
OTCYTCTBYET U BCE IMOMBITKH OOHAPYKUTH €r0 00OpeueHBI Ha HeyAady. [yt oOHapykeHus: 3PUPHOTO
BeTpa HE0OXOAMMO TTPUOOP BBIHECTH 3a Tipeaesibl atMocdepbl. Takue mpemaokeHus, mpapaa, nu3-3a
BO3MOXKHOTO 3axBaTa d(upa nBrKyieics 3emieil u 00pa3oBaHus TOTPAHUYHOTO CIIOS, yKe
BBICKA3bIBAJIKCh.

B omnbite ®u30 Boma (AUAIIEKTPHK) ABMXKETCS B HEMOABIXKHOM d(upe (MpHHUMAEM, 4TO Ha
MIOBEPXHOCTHU 3eMJIM CKOPOCTh 3(PUPHOTO MOTOKA PaBHA HYIIO) U MOJIEKYJIBI BOBI TIOABEPIKECHBI
JIeHCTBHIO HaberaroIiero notoka a¢upa — 3gupHoro Berpa. JleiicTBrue HabeTarIIero NoToka
9KBHUBAJICHTHO I[eﬁCTBPIIO BHCIIHCTO SJICKTPUYCCKOI'O ITOJIA E()Nl), B pC3yJIbTATC 4Y€TO
MOJISIPU3AIMOHHBIC 3aPsIIbI B BOJIC HABOIST PEaIbHOE MPOTHUBOIIOIOKHOE DIIEKTPUIECKOE TI0JIe
E'=Ey(1-1/¢), x0TOpOE CO3MaET B TEKYLIEN BOJE peabHbIN MOTOK dpHpa (a HE CO31AETCS MOTOK



s¢upa B pe3ysbTaTe YBICUEHUs €ro ABIKYIIeics Boaoil). CKOpoCcTh 3TOT0 MOTOKA, B KOTOPOM U
pacripoctpansercs cBeT (yuuTsiBaetTcst Ey~v), v'=v(1-1/¢). Takum oOpazoM, CKOPOCTh
pacIpOoCTPaHSIOIIErOCs CBETa B ABMXKYIIEHCS BOJIE 3aBUCHUT OT MIOKA3aTeNsl IPEJIOMIICHHUS CPEbl 1
U CKOPOCTH CBETOHECYIIEH cpenbl U paBHa ¢'= ¢/n £+ v(1-1/¢), (£ B 3aBUCUMOCTH OT HalpaBJICHUS
pacrpoCTpaHEHUs CBE€Ta OTHOCUTENIBHO JBMKYILEHCS BOBI).

OpHaKo TYT CleayeT Y4ecTh elle OJuH (haKTop, BIUSIOMINNA Ha CKOPOCTh PACIIPOCTPAHECHHUS
CBETa B JABIKYILEICS Bojie: O/ IeHicTBUEM 3(PUPHOTO BETpa MOJIIPHBIE MOJIEKYJIbI BOABI
OPUEHTUPYIOTCS 10 MOTOKY U CPeAa, 0 TOTO M30TPOITHASL, CTAHOBHUTCS aHU30TPOIHOM. [Tokazarenn
NPEIOMIIEHUS CPEibl MEHSIOTCS, YTO TaKXKe BIUSET HA CKOPOCTh PaclpoOCTPaHEHHsI CBETA B
JBIDKYIIEHCS Boe. DTO MPEAIONIoKeHHe TpeOyeTcs: B SKCIIEPUMEHTAILHON IPOBEPKE.

3KCHepI/IMeHTaJILHaH YCTaHOBKA

6. I mpoBepKu 0oJ00HOT0 OOBSICHEHUS PE3yJIbTaTOB ONBITOB MaiikenbcoHna u ®uzo u
HOJTBEPKICHUS TUIOTE3bl HATMYKS 3(PHpa, HAa TOBEPXHOCTH 3eMJIM MOKHO IPOBECTH CJIe Ty IO
HECJIOKHBIN SKCIIEPUMEHT C KOJIBLEBBIM UHTEpPepomeTpoM. B ogHOM U3 ruieu untepdepomerpa
pasMecTUTh IEKTPOJIbl, K KOTOPBIM, JJISl CO3JJaHUS JIEKTPUUYECKOTr0 MOJIs U OTOKa 3¢pupa,
MIPUKJIAABIBACTCS MPOJOJIBHOE IEKTPUUECKOE HalpshkeHue. Ecii runore3a BepHa — U3MEHEHNE
HaINpsHKEHUs T0JDKHO MPUBOJUTH K U3MEHEHHIO HHTeP(HEPEHIIMOHHONW KapTUHBI U U3MEHEHUIO
4acTOThI PETUCTPUPYEMOI0 CUTHAJIA JJake Oe3 BpallleHHsl HHTep(depoMeTpa.

Hpyroii BapuanT. B muieun nnteppepomerpa (Puc.6) momectuTs TpyObl C HENOABUKHOM BOJIOM
(unu crexssHHBIE cTep>kHU). Ha Topuiax TpyO pa3melieHbl 31eKTpoAbl, K KOTOPBIM, JJis CO3AaHUS
AJIEKTPUYECKOT0 TOJIsI ¥ IOTOKA 3(Upa B HEMOJABUKHOMN BOJIE, IPUKIIAIBIBACTCS IIEKTPUIECKOE
HalpspkeHue. Eciii runoresa BepHa — N3MEHEHUE HAIIPSHKEHUS JOJDKHO NPUBOJUTD K N3MEHEHUIO
UHTEepPEepeHIIMOHHOM KapTHHBI. [Ipn p
W3MEHEHUU HalPABJICHUS A
AJIEKTPUYECKOTO T0JIS B OJHOM ILIeYe L o O L
MIOKA3aTelNb MIPEIIOMIICHUS CPEJIbI T
BCIICJCTBUE MOJIAPU3ALUU CPEIBI S
JIOJKEH OCTaBaThCs HEU3MEHHBIM, U, " ~—
eclii MHTep(epeHIIMOHHAs KapTHHA '
MeHsieTcs (110 CPaBHEHUIO C T

NpPEBIAYIIIMM BapUAHTOM), TO -+
NPUYMHA 3TOTO - U3MCHEHUE e _©
HarpaBJICHUE MTOTOKa dupa.

Puc.6

BeiBoabI:

Hcxons n3 runoTe3bl CylecTBOBaHMs 3(hupa, MOXKHO OOBSICHUTD:
pe3yabTraThl onbiToB @30 u MaiikenbCcoHa;
B3aUMOJICHCTBUE JIIEKTPUUECKUX 3apsI0B;
BO3MOXXHOCTb PAaCIPOCTPaHEHUs IPOAOIbHBIX U MMONEPEYHBIX BOJIH B 3upe;
JBIDKEHUE 0e3 COMPOTUBIICHHS CPeIbl He3apsKEHHBIX Tel B 3(upe;
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