DJIEKTPOCTATHYCCKUI TPABUTALMOHHBINA MeXaHU3M /1eliCTBHS, OCHOBAHHBIN Ha
AMIJIEKTPUYECKHUX CBOMCTBAX (PU3HYECKOr0 BaKyyMa U (pu3n4eCKOM 3HAYEHU U
rPaBUTALMOHHOIO MOTEHIMAJIA

AHHoTanus

YcTaHoBjI€HA CBSI3b MEXKY MOJIHBIM TPABUTAIIMOHHBIM MOTCHIIMAIIOM M JTUAJICKTPUIECKOM
MPOHUIIAEMOCThIO Bakyyma. [loka3zaHo, 4yTO IpaJueHT 3JIEKTPUUECKONW MPOHUIIAEMOCTH BaKyyma
BO3HHMKAET BOJIM3M MACCHBHOTO T'paBUTUpPYOIIET0o 0O0bekTa. CrenaHa IMONBITKAa OOBSICHEHUS
rPaBUTAIMOHHOTO MEXaHW3Ma Ha OCHOBE IOHJEPOMOTOPHOIO B3aUMOJCHCTBUS 3apSKEHHBIX
YaCTUI[ C AaHU3OTPONMHOW  JAMAJIEKTpUYECKOW  cpemoil.  JlokazaHa  AKBUBAJICHTHOCTH
TPaBUTALMOHHOM MacChl U MHEPUMOHHOM Macchl. [IOKa3aHO YHCIIEHHO, YTO CKOPOCTh CBETa
omnpezaenseTca pa3MepaMu U Mmaccoi BeeneHHoM.

1. Beenenue

['paBuTans Ha MPOTSHKEHUMM MHOTHX BEKOB sIBJIsieTCs 3arajakoit juist mojei. Co BpeMEH
HploTOHa OBIIO HECKOJBKO YCHEIIHBIX MaTeMaTH4YeCKUX TEOPHUM TIpaBUTALMM, HO HET
OOIICTIPU3HAHHON TEOpUH, OOBIACHSIONICH (QHU3MUECKUI MEXaHH3M TpPaBUTALUU. IJTO CaMBIA
3HAYUTENbHBIM MPOoOE B HAIIMX 3HAHUAX O rpaBUTAlMM. B Hacrosimee Bpems gusnka u3ydaer
3Ty NpoOiieMy B pa3MYHbIX HalpaBJIEHUSX: KBAaHTOBAas TEOpHUS I'pPAaBUTALMM, OCHOBAaHHAas Ha
UCIOJIb30BaHUU CHEUN(PUIECKUX THIIOTETUYECKUX YaCTUI-TPAaBUTOHOB [9], Teopusi, OCHOBaHHAs
Ha CBOMCTBaxX T'MIIOTETUYECKUX YACTHUILl - KBApKOB [8], Teopuu, KOTOPBIE SIBISIOTCS Pa3BUTHEM
oOmielt Teopun OTHOCUTENBHOCTH [10], a Takke pa3nuuHble FTEOMETPUUECKHE U TOMOJIOTUYECKUE
mozenu [11].

Kaxk u3BectHO [1], OCHOBHas uaesi rpaBUTALIMOHHON TEOPUM DWHINTEHHA NOJPAa3yMEBAET,
YTO BCE ECTECTBEHHbBIE IIPOIIECCHl MMEIOT MECTO B IPOCTPAHCTBE U BPEMEHH, KOTOpHIE
COOTBETCTBYIOT He EBKiMI0BOI reomerpun, Ho reomerpun Pumana. IIpoctpancTBo cuuTaercs
aOCONIOTHO IMYCThIM, HO €ro CBOMCTBAa HEpa3pblBHO CBSA3aHHBI C pacHpelesIeHuEM
IPAaBUTHPYIOLIUX MacC U UX JABMKeHHEM. OTKIOHEHHsI T€OMETPHUUECKUX CBOMCTB MPOCTPAHCTBA
oT EBKIMJOBBIX OOBSCHAIOTCS HAJMYUEM TPAaBUTHUPYIOLUIMX MacC — T.€. MAcChl ONpPENESIOT
CBOICTBA IPOCTPAHCTBA U BPEMEHHU, & OHM OKAa3bIBAIOT BIMSHUE Ha JBHXKeHHE Macc. Takoi
CTPOrO MaTeMaTUYeCKUH MOAXOJA MO3BOJIMI MOJYYUTh aJCKBAaTHBIE pPE3YJbTaThl, KOTOpHIE
npezcTaBisieT coooi ocHOBY 001el Teopun otHocuTeabHocTH (OTO).

OpHako ujes MycToro MPOCTPAaHCTBA CBsi3aHA C OOJBIIMM YHUCIOM (PyHIaMEHTaIbHBIX
npobjaeM M HeCOOTBETCTBUH. Bo-MepBbIX, 3TO MPOTHUBOPEUUT MPUHIMITY OJIM3KOAEHCTBHS.
UT0o0B! yCTpaHUTH 3TY IPOOJIEMY NPU PACCMOTPEHUN B3aUMOJIEHCTBUSI MaTepUaIbHbIX 00BEKTOB
Ha KaXJIOM YypOBHE (HauMHas C KBAaHTOBOIO YpPOBHS M 3aKaHuuBas Ikajnoi BceneHnHoii)
IPUXOJUTCS U300peTaTh pa3IUYHbIE AareHThl B3aMMOJCHCTBHS, a HUMEHHO IOJI, CTPYHBI,
BUPTYyaJIbHbIE YACTULIBI U TOMY TIOJJOOHOE.

B alcomtoTHOM Bakyyme HET BellecTBa B (opMe€ aTOMOB M 3JIEMEHTApHBIX YacCTHII,
KOTOpbIe 00pa3yroT aromMbl. OJJHAKO BaKyyM Bce elle 00J1aaeT onpeAeIeHHbBIME (PU3NYECKUMHU
cBoiicTBamMH, npucymuMu Marepuu. [lpu rcnonb3zoBaHuu 11000 CUCTEMBI PU3NYECKUX €IUHULL
JIURJIEKTPUYECKHE U MarHUTHBIE XapaKTEPUCTUKH BaKyyma OTJIMYAOTCA OT Hyssl. OnpeneneHHoe
BOJIHOBOE COIPOTUBIIEHHE MpuUcyIle Bakyymy. CieoBaTeabHO, BaKyyM 00J1afaeT U3BECTHBIMU
UHIYKTUBHBIMH U €MKOCTHBIMH CBOiicTBaMHU. BCE 3TO He COOTBETCTBYET NpelCTaBICHUSIM 00
abcomoTHOl myctoTe. IloaTomy TepmuMH «hu3HUECKH BakyyM» JIaBHO MHCIIOJIB3YeTCs B
kBaHTOBOM (usuke [2]. [lox ¢u3myeckuM BakyyMOM MOHHMAETCS CIUIOIIHAs MaTepuaibHas
cpena, oOpa3zoBaHHasi IapaMH COOTBETCTBYIOIIMX D3JIEMEHTApHBIX YACTHI[ W aHTUYACTHIL.
CrnepnoBarenbHO, TUAIEKTPUYECKUE CBOMCTBA MPUCYIIM ATOH MaTepUalbHON cpeae. JTa cpena
ABIIIETCS JIBIDKYIIEWCS W TeyeT, B HEH MOryT BO3HUKAaTh KoJeOaHWS U HamnpsKeHUs.
CrnenoBarenbHO, HEBO3MOXHO IPHUMEHUTh a0CONIOTHYIO CHUCTEMY OTCYeTa K JSTOH cpeje.
HIMeHHO 3T0 00CTOSATENBCTBO OTIIMYAET GU3NUYECKUN BaKyyM OT 3QHpa, KOTOPBINA ObLIT UCKIIIOUEH
B XOJI€ Pa3BUTHsI TEOPUU OTHOCUTEIIBHOCTH.



W3 BBIIEU3I0KEHHOTO CIEAYET WIS O Pa3BUTUU HAMOTHEHHOW (DU3NYECKUM CMBICIOM
Teopun TrpaBuTanuu. KoHeyHO, pe3ynabTaTbl ATOW TEOPUU JOJKHBI COTJIACOBBIBATHCSA C
u3BecTHBIMU pesynbrataMmu OTO, HO uMETh JpPYryl0 HHTEpHpeTaio, a HWMEHHO, 0e3
MCIIOJIb30BaHUs IOHATHSA O IIYCTOM UCKPUBJICHHOM MPOCTPAHCTBE.

[lenp HACTOSIIETO WCCICAOBAHUS COCTOMT B TIOMBITKE OOBSCHUTH TPaBUTAIHIO
MOCPEACTBOM 3JIEKTPUUYECKOTO B3aMMOJCHCTBHS BellecTBa M (U3MYECKOTO BaKyyma. ABTOpPBI
UCIIOJIB3YIOT PE3yJIbTaThl CTaThbu [3], KOTOpBIE MOKAa3bIBAIOT, YTO Macca SBISETCA YHCTO
AJIEKTPOMArHUTHBIM ()EHOMEHOM, TOTJla KaK BCE MEXaHWYECKHUE SIBJICHHS MPEJCTABIAIOT COOOU
MaKpPOCKOITMYECKUE TIPOSBICHHUSI SJICKTPOJMHAMHUKYN (PU3UYECKOTO BaKyyMa.

2. HoBas kanuOpoBouHas (pUKcanus rpaBUTAlMOHHOTO MMOTEHIMAa
HerpynHo mosyuuTh BbIpakeHUE AJII YCKOPEHMsI CBOOOJHOIO IMaJieHHs Ha MOBEPXHOCTH
3emiu, a TakXke JUid IEpBOM M BTOPOH KOCMHMYECKOH CKOPOCTH U3 3aKOHa BCEMHUPHOIO
TATOTEHUSA:

g=HM (1)
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G=6.67408 107" m s~ kg™ _ IPaBUTALMOHHAS IOCTOSHHAS;

M =59-10% kg _ macca 3eMiu;

R=0637" 1{]6 m - paauyc 3eMIIn.

['paBUTAIIMOHHBIA MOTEHIHA OOBIYHO HCIOJB3YETCsA MJIsi OINUCAHUSI TPAaBUTAIMOHHOTO
moJisi B KJIACCMYECKOM MexaHWKe. | paBUTAIMOHHBIA ITOTEHIIMAI HWMEET pPa3MEPHOCTh
KBaJPAaTUYHON CKOPOCTH M HWHTEPIPETUPYETCS KaK OTHOILIEHWE IOTEHIUAIbHON JHEPruun
MaTepuaIbHOUW TOYKH, PACIOJIOKEHHOW Ha PACCTOSHUM I' OT TPABUTHPYIOIIETO IIEHTpa K Macce
9TOH TOYKH:

o(r)=-H 3)

7

['paBUTAlIMOHHBIN TNOTEHIMA HAa IOBEPXHOCTH 3E€MIIM BBIPAXKAECTCS YEpe3 IMEPBYID U
BTOPYIO KOCMHUYECKUE CKOPOCTH:

@[R}:-%?"f I
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311ech ClenyeT yKaszarh, YTO CKaISIPHbIE TOTEHIMAIBI OOBIYHO OMPEEIIAIOTCS C TOUHOCTHIO
JI0 TIPOU3BOJILHON MOCTOSTHHOW. [10ATOMY MOJHBINA TpaBUTALMOHHBINA MOTEHIIMAT JOKEH OBITh
3aMMcaH CielyrIM 00pazoM:

s(r)=— _¢ @
-

rne C — mocrosiHHas. BpIOOp ompeneneHHOro 3HaueHUs] 3TOW KOHCTAHThI Ha3bIBAETCS
¢ukcanuent kanubpoBku. OObIYHO Mpeanonaraercs, yto C = 0, APYyrUMU CIOBaMHU, CUMTAETCH,
4TO Ha OECKOHEYHOCTH T'PaBUTALMOHHBIM MOTEHIMAT CTPEMHUTCS K HYJII0. DTO BEPHO, €CIU
TPaBUTHUPYIOIIUM TEJIOM CYHTATh €AMHCTBEHHOE Teno. OJHAaKo, BCe peajbHble KOCMHUYECKHE
00BEKTHI B3aUMOJICHCTBYIOT JPYT C JAPYIOM U MPEACTABISAIOT co00i KOMITOHEHTHI BceneHHOM.
Taxkast uHTepIpeTanus TpeOyeT Ipyroi KaauopoBoyHON (pUKcalUHU.

JlaBailTe BBIUMCIMM IIEPBYHD KOCMHUYECKYIO CKOPOCTH sl Bced BceneHHOH, cunrtas
MOCJIETHIOIO TJIOOYISIpHOU (popMarineii:
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rae My. Ry Macca ¥ paanyc BcesleHHOM COOTBETCTBEHHO.

CornacHO COBPEMEHHOMY IpeJCTaBICHUIO Bo3pacT Bcenennoit cocrtasiger 13,8 mupa.
net. B aTom ciywyae ee paauyc He JOJDKEH MpeBbimarh 13,8 MIIpA. CBETOBBIX JIET - TO €CTh
1,3047”‘1026 M. B Hacrosimiee Bpemsi macca BceneHHoM orneHMBaeTcs B Mpejenax Auana3oHa OT
6*10°? 10 8,84*10% kr [5]. [IpHHIMas BEPXHIOIO OLCHKY (8), TIOTyHHM:

[lpuHuMas BO BHUMAaHHE CTEIICHb TNPHUOIIDKEHUS JUISI OLEHKM MacChl W Pa3MepoB
BceneHHoil, monydyeHHOE 3HAUCHHE JOBOJILHO OJHM3KO K CKOpocTd cBera. ClieloBaTelbHO,
OKa3bIBACTCs, YTO U3BECTHASI CKOPOCTh CBETA COOTBETCTBYET BCEJICHCKOW MEPBOM KOCMUYECKOMN
CKOPOCTH:

L =299792458 m/s

YMECTHO OTMETUTh, YTO MbI HE MOYKEM IPUMEHSTH IOHATHE BTOPOM KOCMHUYECKOM
CKOPOCTH it Bcelt BeceneHHoi, MOTOMY YTO y Hac HET MPEACTaBICHHUS 00 YCIOBUSIX JBHKECHUS
Tena 3a ee npeaenamu. [loctynar o npeaeabHOM 3HAYEHUM CKOPOCTU CBETA B MPEEiax TPaHUll
Bcenennon B npeaiiaraeMoi T€OpUU HE HAPYLIAETCS.

3HaveHHe rpaBUTALMOHHOTO MOTEHIMAIA B rpaHullax BeeneHHo# npenonaraeTcsi TaK|M:

S(R,)=c2=9-10"m" /5’

DT0 3HAYCHHE CJIEAYEeT HCIOJIh30BaTh B KAYECTBE KaTMOPOBOYHOrO 3HaueHUs. [lomHBIi

IPaBUTALMOHHBIN MOTEHIIMAN JIF0OOT0 MAaCCUBHOTO 0OBEKTa BhIpa)KaeTcs B cleAyromiei ¢popme ¢

TaKHUM KaHH6p0BOqHLIM 3HAYCHUCM.
GM :
B(r)=—T2 2 ©6)
-

[Ton M monumaercst Macca, 3aKitO4eHHas B cdepuueckuil o0beM paguycom r. TlomaHbi
IPaBUTALMOHHBIA IIOTEHIMA] HAa IIOBEPXHOCTHM 3€MJIM paBEH CyMME KBaJpaTOB IEPBOMU
KOCMHUYECKOU CKOPOCTH BceeHHOi 1 mepBoi KOCMUYECKOW CKOPOCTH 3€MJTH

GM v -
@[R]:———{"i:—{l']'+c;) (7
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Hcxons u3 cooOpakeHWH pa3MEpHOCTH, JaBaiiTe MPEINO0KUM, YTO JUAIEKTpUUYECKas
IPOHMIIAEMOCTh KOCMHYECKOH cpenbl ((pu3nueckoro Bakyyma) BOJHM3U TPaBUTHUPYIOIIUX TeJ
U3MEHSETCS B COOTBETCTBUH C 3aKOHOM:

".I'\'I-‘

t':' {J } @[l‘} I\.le

Koadppunuent ¢ JOmKeH GbITb onpezaeneH. OH 6e3pa3mepHbIil B cucteme 'aycca, B TO
BpeMs kak B cucteMe CU on mmeer pazmepHocth m/H. 3Hak «-» HEOOXOIWM, MOTOMY YTO
rpaBUTAlMOHHBIN TToTeHIMan O Bcerna oTpuIaTeneH.

[TockonpKy nOUPIEKTpUYECKAs MPOHHUIIAEMOCTh KOCMHYECKOM Cpeapl CBsI3aHHA CO
3HAYEHUEM CKOPOCTH CBETA, U3 MPUHITON TUIIOTE3bI CIAEAYET, YTO CKOPOCTh CBETA U3MEHSIETCS B
3aBUCUMOCTH OT PACCTOSIHHS JO0 TPaBUTHPYIOMEro 00beKkTa. TOT ke pe3yabTaT CienyeT H3
OO6meit Teopun orHOocuTenbHOCTH [1]. OmHAaKO H3BECTHBIE ACTPOHOMHYECKHE JaHHBIE HE
OOHApPYXMBAIOT CYIIECTBEHHOM PasHUIBI MEXKIY CKOPOCTHIO CBeTa (- B OTJAICHHBIX 00JIACTAX
Bcenennoit u €z BOmu3u 3emun [4]. CrenaeM MONBITKY ONMPEAETUTh PasHUILY MEXIY = u Cr
B paMKax mpuHATOW rumote3bl. M3 (7) ciemyer, 4ro pa3HOCTh MEXIYy HMMH paBHA TEPBOMH
KOCMHUYECKOU CKOPOCTH 3eMJTH:

cl—cp =V = (?.9'1':}':.?5.‘ 5]:



N3 (8), yuuThiBasi pe3yibTaThl, MOIy4YeHHbIE M3 (6), MBI MOJy4aeM 3aKOH H3MEHEHMUS
TUDJIEKTPUYECKOW  MPOHMIIAEMOCTH  BaKyymMa B 3aBHUCHUMOCTH OT  PAacCTOSIHMSL 1O
TPaBUTHUPYIOILETO LIEHTpa I

P o
£, {J JI oM (9

B ctporom cmeicie CKOpoCTh CBETa CeIyeT paccMaTpuBaTh Kak GyHKiuio ¢ = ¢ (1). [Ipu

YCJIOBUH, YTO I —* = B rpaHulax BceneHHOH, ony4daeM clie1yrolee:
£, (o) == (10)
Cee

31ech MBI OIyCKaeM 4WieH ¢ Mpou3BojgHON dc/dr, moTomMy 4To (Kak IOKa3aHO BBIIIE)
IPaJUEHT CKOPOCTHU CBETa MaJl.

[TockonbKy

c,=—"-"-"- (11)

B sToMm ciyyae (9) mpuHHMAaET CIEIYIOMIMA BUI:
P 7
flr)=

Ha noBepxnoctu 3emnu:

ty (S +GM *

. R
E|R)=—— .
o (B) ty (3R +GM) a5
OHpeIleJII/IM pasHuny MCEXKAY 3HAYCHHUAMHU JUIJICKTPUUYCCKAA IMPOHUIACMOCTDH BOIN3HU

rpanul] BeeneHHo# u BOMM3HM 3eMiu.
1 R Y 420
£, —& = ——— =123-107F /m (15
Moco  piy (czR+GM
OTHOCUTENBHOE HW3MEHEHHE JMUIIEKTPUUECKOM MPOHMLAEMOCTH BakyymMa (TO €cCTb
YMEHbILIEHUE IUAIEKTPUUECKON MPOHUIIAEMOCTH) BOJIN3H 3eMiu OyeT:

ﬁzl_}m"?

o

Henerxo IKCIICPUMCHTAJIIBHO ONIPCACIUTD PA3ZHULLY MCKAY 3HAYCHUAMUA £. 1 ER . To ecTh

JUDJIEKTPUYECKasl MPOHMUIIAEMOCTh BAaKyyMHOH Cpe€Ibl IMPAKTUYECKH IOCTOSHHA B KOHTEKCTE
TOYHOCTH M3MEpEHHUs (KOTopas MOKET ObITh JOCTUTHYTa B HacTosllee BpeMs). TeM He MeHee,
JUBJIEKTpUYEcKas MPOHMIIAEMOCTh 3aBUCUT OT TPaBUTALUHU (XOTSA 3Ta 3aBUCHMOCTH JIOBOJIBHO
cnabast) 1 UMeeT HeHYJIEBOM TPaJUEHT OKOJIO MACCUBHBIX TEJl.

Takum 00pa3oM, HOBOE KalMOPOBOYHOE 3aKpEIICHHE T'PaBUTALIMOHHOTO IMOTEHIIMANa
OBLIO MPEUIOKEHO U 0O0CHOBAHO aBTOpaMM HacTosimel crarbu. OHM Tak)Ke YCTAaHOBMIIU CBSI3b
MEXy T'PAaBUTALlMOHHBIM IOTEHIMAIOM U JUAJIEKTPUYECKON MPOHULAEMOCTbI0 KOCMHUYECKON
cpensl BOJMM3M TpaBuTupyrommx Tein. Kpome Toro, 3To MaéT BO3MOXKHOCTH paccMaTpuBaTh
IPaBUTALlMOHHBIE BOJHBI KaK IIPOLECC PACHPOCTPAHEHUs BO3MYILIEHUH IHUAIEKTPUYECKOU
MPOHUIIAEMOCTH BaKyyMHOM CpE/Ibl.

3. DnekTpocTaTuyeckasi TEOPHsI TpaBUTAIHA
Boraucnum rpaguent pynxun (13):

. adg, () GM
Ve (r)=—y—= . 16
D I (reeu) o)

B (16), xax u B Beipaxkenuu (10) Bblie, 4ieH ¢ mpou3BoaHOH dc/dr ObLT OMmyIieH.




Ha noBepxHocTu 3eMiu Mbl IMEEM CIIEAYIOLIEE 3HAUECHUE!

GM i
Ve, (R)= -=096-107F/m’ 17y

"R+ GM ) ’

Onpenenyum 3JeKTPOCTaTUUECKYIO CUITY, TIEHCTBYIOILYIO Ha 3JIEKTPOH B BAKYyMHOH Cpelie,
KOTOPYIO MbI CYMTa€M aHU3OTPONHBIM AMAJIEKTPUKOM. M3BECTHO, dYTO aHM30TPOIHAs
JUDJIEKTpUYECKasl Cpela, I[IOMEIEHHas B  AJIEKTPOCTAaTUYECKOE II0JE, IOJBEpraercs
BO3JICUCTBUIO TIOHJIEPOMOTOPHOM cuiibl [4], oOBbeMHas IIOTHOCTb KOTOPOM OIpEaesaeTcs
crnenyrolel GopMyIoi:

1
2
Ctporo roBops, popmyina (18) ucnonb3yercs TOIBKO B CIIydasX JUHEHHOW 3aBUCUMOCTH
JURJIEKTPUYECKON MPOHUIIAEMOCTH OT JUAUIEKTPUYECKOW IUIoTHOCTH [5]. DOTO ycinoBue
BBIIIOJIHSIETCS], HAIpUMeEp, B razax. [Ipeamnonoxum, 4To aHU30TPONUs BAKYYMHOM CPEZIbl MOKET
OBITH aNMPOKCMMUPOBaHA K JMHEHHON (QyHKuuMi (10 KpaiiHel Mepe, B IEPBOM IPUOIHIKCHUH).
HMMeHHO 3TOT cilyyall OIMCaH HUXKE.

Hamr cnydaii xapakrepu3yercs NPOTHUBOIIOJIOKHOW CHUTyallMeW - 3apsAl HaxXOJHUTCS B
HEOTPAaHUYEHHON aHU30TPOIHOM AUAJIEKTpUuecKor cpene. O4eBUAHO, YTO CHJIa, C KOTOPOH
JIEMCTBYET 3apsij] Ha ATy Cpeiy, paBHa (110 MOIYIIO) CUJIE, C KOTOPBIM cpeaa ACHCTBYET Ha 3apsijl.
3HaKu 3TUX cull npotuBonoiioxkHbl. [locine unTerpupoBanus (18) mo odbemy 7, BBIYHCIUM
CUILY, IEHCTBYIOIILYIO Ha 3apsDKEHHYIO YaCTUILY:

F:%I'E:‘ch.-‘r (19)

L

f=——EVe (18)

rae %o - 00beM YaCTHIIBL.
®opmyiny (19) Henb3s ucCnonb30BaTh I TOUYEUHOM 4YacTHIBI. MoJenb 3JIEKTpOHa Kak
gacTuipl cepudeckoir (HOpMbl, MMEIOUICH YETKHWE TPaHHUIBl, TPEAJoXKeHa B craThe [3].
Cumnraercs, yTO 3JEKTPOH PaCIlOJIOKEH B BAKYYMHOM cpejie U Hepa3phIBHO CBSA3aH C MOCIEIHEH.
Tereps MBI IOMECTUM CUCTEMY OTCYETa B IIEHTP DJIEKTPOHA M HAYAJIO ABYX CHCTEM KOOPAMHAT,
Ha3bIBaeMbIX, JlekapToBOW CHCTEMOM KOOpAMHAT U cdepuueckoil cucremoil koopauHatr. CBs3b
MEXIy ACKapTOBBIMH KOOPAMHATAMH U CHEPUUECKUMH KOOPIWHATAMH 33/1aeTCs CIIEAYIOIINM
OTHOILICHUEM:!
x=r-cos@-smné
sy=r-smg-sinéd
I: =y-cosf
DJeKTpUYecKoe TMoJie YacTUIBl C(PEepHUuecKd CHMMETPUYHO B BBIOPAHHOW CHCTEME
oTcyera:
E=—9 _ (20)
Ame,
JluanexTpudeckas MPOHUIIAEMOCTh aHU3OTPOITHON Cpelbl MOXKET ObITh NpPEICTaBIEHA B
BU/JIE IMHEHHOW QyHKIUU:
o), . (o)
g, =& '(1+n-z) =g, ’{l+!}-r-cm£’}
rne 7 - sgBngercs HEKOTOPHIM IIOCTOSHHBIM HapaMeTpoM. JTO 3HAYUT, 4YTO
(0)
JURJIEKTPUYECcKasl MPOHUIIAEMOCTh B IIEHTPE YaCTUIIbI paBHa ~ ! |, TOTJa Kak IpajueHT (QpyHKINH
£(2) HaIpaBJIeH BAOJb OCH Z U €ro a0COII0THOE 3HAUE€HHE PaBHO:
V.e(z)y=n-&)’ (21)
[Tocne noacranoBku (20) u (21) B (19) MOXKHO BBIYMCINUTD MOAYINb CUJIBI, AEHCTBYIOLIEH
Ha 3apsj] B HAIPaBJICHUU TPaIUCHTA AUAICKTPUUECKON MPOHUIIAEMOCTH JJISl CPEJIbI:
2 2 £ - T a7 H 2
F g1 'F”i F sin Bd dd B dr g1

— 4
S ) ol _'_:l

IATTE, b s {1+J}rcos&?]‘ »t Sme, 'y




U3 (21), yuutsiBast pe3ynbTaThl, Hody4eHHbIE U3 (17), MOKHO HalWTH 3HAUYEHUE TTapameTpa

!l BONMM3M MOBEPXHOCTH 3EMITH:
Ve, (R)
ol -5
N=—z_r—=109-10""m (23)
£y’
DJIeKTpOHHAsE  MOJleNlb, NOpeiokeHHas B [3], T1O3BojiWiIa  BBISIBUTH ~ YHUCTO
JIEKTPOMAarHUTHYIO NPHUPOAY HHEPLUMOHHOM Macchl M YCTAaHOBUTH CBSI3b MEXIy JTOH

MHEPLHUOHHONW MacCOU U 3apsi0M DIIEKTPOHA:
N
My = ik 24
8y

WctuHHbIN  (3JIGKTPOMArHUTHBIN) paauyc dJIeKTpoHa: o =14-107"m p ppa pasa
MEHbIIIE, YE€M KJIACCHUYECKUN pPaJUyC DJIEKTPOHA, KOTOPbIM (KaK XOpOIIO H3BECTHO) ObLI
ompezieNieH B OJKCIEPUMEHTE pAaCCEesIHMsI YacTHIl U COOTBETCTBYET pa3mepy 3bdeKTuBHON
IUIOMIAAN DJIEKTPUYECKOro nois. Ciueayer OTMETHTh, YTO JIOPEHI[ MOIYYuIl IIOYTH TAKOE HKE
3HadYeHHE CBOOOIHOTO Paiyca SeKTpoHa: /o = L 5-107 0 [6].

Tenepp Mbl MOXEM ONpeNenuTh cuily (22) ¢ MOMOIIBI0 WHEPHHOHHOW Macchl (24) u
CKOPOCTH CBETa BOIHM3U 3eMIIH:

-f_,-':}'j‘ N

——=—
87E Ty £y My

F= =1-Cq-My (23)

Tocrne BeYUCIEHNS KOY(Q(HUIMEHTa IpH /o, yUUTHIBAIOIIETO 3HAYEHHE TIapaMeTpa ! u3
(23), MBI MO’KEM TOJIYYHTh YCKOPEHUE CBOOOIHOTO MaICHUS ISl 3eMIIH:
n-cpg=g=981m/ s (26)

CJ'ICI[OBEITCJ'IBHOI

g N - 27

- SR'E_]J;:_

Takum o0Opa3oMm, Mbl MOIXYYWIM TOYHOE 3HAYEHUE JUIS JIEKTPOHHOM TIpaBUTALMM Ha
MOBEPXHOCTH 3E€MJIM C MCIOJIh30BAHHEM WHEPIIMOHHOW MacChl SJIEKTPOHA JJIA 3TOU 1enu (24).
CnenoBarenbHO, MpeanaraemMas TEOpUS  WACHTUQHUMPYET HMHEPHHOHHYHO Maccy C
rPaBUTALMOHHON MAacCOM.

[TpyunHa mHepuMH, KaK IOKa3aHO B [3], 3akirodyaercs BO B3aUMOJEHCTBHUHU 3apsaja C
IIOTOKOM BaKyyMHOM JIHMAJIEKTPUYECKOM CPeNbl B YCIOBHUAX HUX OTHOCUTEIBHOIO YCKOPEHHOIO
JBWDKEHUS.  AHQJIOTMYHO  OOBACHSAETCS ~ NPOMCXOKICHWE  TpaBUTAlMM.  MaccuBHOe
IPaBUTHPYIOLEE TEJNO B3aUMOJEHCTBYET C BAKYYMHOM Cpeloi, KOTOpasi OKpy’KaeT MepBbId. ITO
IIPUBOAMT K MOSIBJICHUIO PaJUaIbHBIX IOTOKOB BAKYYMHOM CpElbl C YCKOPEHUEM B HAIlpaBICHUU
rpaBUTHpytolero IeHrpa. Jlroboe Teno, pacrnonoXkeHHOE Ha IOBEPXHOCTH IUIAHETHI, IIO-
BUJIMMOMY, HAaxOIMUTCS B YCKOPEHHOM IIOTOKE BaKyyMHOH cpenbl. ['paBuTanuoHHas cuiia
00yCIJIOBJIEHa B3aUMOJICHCTBUEM JJIEMEHTAPHBIX 3apsHKEHHBIX YacTUI[ C JAUDJIEKTPUYECKON
BAaKyyMHOH CpelIOH.

Ham ocraercs TOnpKO yKas3aTb Ha TO, YTO aTOMBbI BELIECTBA COCTOST U3 TPEX THUIIOB
3JIEMEHTApHBIX dYacTull. Kak HM3BECTHO, 3JEKTPOHbI M TPOTOHBI O0JIAJAIOT 3IIEMEHTAPHBIM
3apanoM. MX Maccel NOpONOPLMOHANBHBI KBajapaTaM HX 3apsaoB. HeHWTpoH cuuTaercs
HE3apsHKEHHBIM, HO B CBOOOJHOM COCTOSIHMM OH pacmajaercs ¢ oOpa3oBaHUEM 3JIEKTPOHA,
IIPOTOHA U aHTUHEUTpUHO. KpoMe Toro, 3KCriepuMeHTaIbHO YCTAaHOBJIEHO, YTO HEUTPOH UMEET
CTPYKTYpy 3apsaa [7]. CnenoBaTenbHO, Macca HEMTPOHA MPOMNOPLMOHAIBHA CyMME KBaJpaTOB
3aps70B COCTABIIAIONINX €T0 YacThll (MUHYC Je(dEeKT Macchl).

4. 3aKIroueHmne
Hcxonst U3 MOJMy4eHHBIX Pe3yJbTaToOB, BIIOJHE JIOTUUYHO MPUUTH K CIEIYIOIIEMY BBIBOAY:
TpPaBUTAIUSA - TO JICKTPOCTATUYECKOE SBJICHHE, OTPAXKAIOIIEee B3aMMOJICHCTBHE KOCMHUYECKON
AJIEKTPOMArHUTHOM CpeIbl C BEIIECTBOM. Pe3ynbTaThl, BBITEKAIOIIME U3 JTOM TEOPHUH,



COIJIaCYIOTCSl C pe3yjbTaTaMH OOIIel TEOpUH OTHOCUTEIHHOCTH. PazHuIla 3aKiIi04aeTcsi TOJIBKO
B HMHTEpIpeTaluyd NpuYuH TpaButanuu. [IpennoxkeHHas Teopus OCHOBaHA Ha (U3MUYECKOM
MEXaHU3ME B3aMMOJCHCTBHS JBYX MAaTE€PHUAIbHBIX OOBEKTOB - 3JIEMEHTApHBIX 3apsLKEHHBIX
yacTull U (PU3HYECKOTO BaKyyMa.

YCcKOpeHHOEe [BMKEHHE AWAJIEKTPHUYECKOW BaKyyMHOW Cpeabl B BBIOpAHHOH cHCTEMe
OTCYETa SKBUBAJICHTHO MOSBJICHHUIO I'PAJUEHTa AUAJIEKTPUUECKOW MPOHULAEMOCTH 3TOH CpElibl,
YTO IPUBOJUT K MHULIIMMUPOBAHUIO MIOHJAEPOMOTOPHBIX CUJI, JEHCTBYIOLUX Ha 3apsabl KOHEUHOTO
pa3Mmepa. JleficTBUE ATOr0 MeXaHHW3Ma aHAJOTUYHO B OOOMX Cly4asX - B clydyae MHEPLUHUH U B
CJIy4yae CUJIbI TSKECTH.

[TockonbKky cunuTaercs, 4To (PU3NUECKUA BaKyyM SIBISICTCS CIUIOIITHOM CPEIOH, B KOTOPO
OPOUCXOIAT «IOTOKM» M <«JeGopManun», OYEBHIHO, YTO HEBO3MOXHO BHIOpDATh EIUHYIO
CUCTEMY OTcueTa M NPUHATH €€ KaK abCONIOTHYI0 cucrteMy orcuera. OJHAKO Bcerja MOXKHO
BBECTH U UCIOJIB30BATh YCIOBHO (PMKCHPOBAHHYIO <JIOKAJIBHYIO» CUCTEMY OTCUETa, B KOTOPOH
JIOBOJIbHO OOJBIION 00BEM (PU3UYECKOrO0 BaKyyMa OCTAeTCsl MPAKTUYECKU HEMOJBUKHBIM, MO
KpaliHell Mepe, B 0IHOM U3 HarpaBieHui. CoCcTOsIHUE JTIOKAIbHOM BaKyyMHOUM Cpe/ibl 3aBUCUT OT
HAIUYUS TPaBUTHPYIOMUX Teld. Kpome Toro, 3To cOCTOSIHHE ONMHMCaHO HECKOJIBKUMU CIIOCO0aMU
B pa3HbIX cucreMax orcuera. 1o 3Toi mpHYMHE CKOPOCTh PacHpOCTPAaHEHUs CBETA 3aBUCUT OT
BBIOOpA CHCTEMBI OTCUETa M U3MEHSAETCS B OKPECTHOCTH I'PAaBUTHUPYIOIIUX Tel. Bpems mexmy
COOBITUSIMH, MPOUCXOASIIMMU B KOCMHUYECKON CpeJie, 3aBUCUT OT JIOKAIbHONW CKOPOCTU CBETA.
CrnenoBarenbHO, TaKTOBas YacTOTa 3aBUCHUT OT BbIOOpa CHUCTEMBI OTCYETa W HAIMYUS
rpaBUTHpYONMX Tel. PazHuia B coctostHuAx ¢pusndeckoro Bakyyma B OTO B pa3HBIX crcTemMax
OTCUETa UHTEPIPETUPYETCSA YUCTO MATEMATUUYECKH - KaK UCKa)KEHUE MPOCTPAHCTBA-BPEMEHHU.

PasButne ¢usznyeckn riayOOKOH TEOPHH TPABUTAIIMH TO3BOJIHMIIO ObI a/IEKBATHO OMHCATh U
00BSCHUTH MPUPOIHBIC SIBJICHUS U HAWTH MPAKTUYECKOE TPUMEHEHUE 1JI HUX.
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Abstract

Connection between full gravitational potential and dielectric permeability of vacuum has been established. It has been shown
that gradient of electric permeability of vacuum emerges near massive gravifating object. An attempt 13 made to explain
gravitation mechanizm on the basis of ponderomotive interaction of charged particles with anisotropic dielectric medim.
Egqwvalency of gravitational mass and inertial mass has been proved within the frames of this approach. It has been shown

numerically that light speed is determined by dimensions and mass of Universe.
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1. Introduction

Gravity for many centuries is a mystery to humans. Since
the time of Newton. there have been several successful math-
ematical theories of gravity, but there i3 no vniversally ac-
cepted theory that explains the physical mechamsm of gravi-
tattonn. Thus 15 the most significant gap in owr knowledge of
gravity. Currently physics doing research this problem in
different directions: guantum theory of gravity based on the
use of specific hypothetical particles-gravitons [9], theory
based on the properties of hypothetical particles - guasks [8],
theories, which 13 the development of general relativity [10],
as well as various geometric and topological models [11].

As iz well known [1]. the basic idea of Einstein
gravitational theory implies that all natural processes take
place in space and time that correspond neot to Euclid
geometry, but to Riemann geometry. The space 15 considered
to be absolutely empty. but its propesties are mextricably
connected with the distribution of gravitating masses and
their motion. Dewviations of geometric properties of space

from Euclid ones are explained by the presence of gravitating
masses — i e, masses determine the properties of space and
tume, and these exert mnfluence on mass motion. Such a
strictly mathematical approach enabled fo obtain adeguate
result. which represents a basis for the General Relativity
Theory (GRT).

However, the idea of empty space iz interconnected with a
number of fondamental problems and discordances. First of
all it 45 m discord with the principle of close-range
mteraction. To eliminate this problem when considering
interactions of material objects at each level (starting from
guantum level and ending with the scale of Universe). one
has te invent varous agents of interaction — namely, fields,
strings. virtual particles and the like.

There 15 no substance m absolute vacuom i the form of
atoms and elementary particles that form atoms. However.
vacuum still possesses certain physical properties inherent to
matter. When vsing any system of physical units, dielectric
and magnetic characteristics of vacuwm are different from
zero. Certain wave resistance 15 inberent to vacuum. Hence
vacuum  possesses  lmown inductive and  capacitance
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properties. All this does not conform with notions about
absolute emptiness. Therefore, a term “physical vacuum” has
been used in gquantum physics for a long fume [2]. Physical
vacuem 15 understood as continuous material medinm formed
by pawrs of comesponding elementary particles and
antiparticles. Hence dielectric properties are inherent to this
matertal medinm. This medivm 15 a moving one, and flows,
oscillations and stresses may oceur in it. Therefore, 1t is
impossible to apply an absolute reference system to this
medinm. It iz just this circumstance that differs physical
vacvum from ether, which was rejected in the course of
relativity theory development.

An idea about development of physically profound
gravitational theory follows from the above. Of course,
results of this theory should be in agreement with known
results of GET. but with different interpretation — namely,
without use of concepts about empty curved space.

The pwpose of the present study consists in malking an
attempt to explain gravitation via electric interaction of
substance and physical vacuum. The authors use results of
article [3], which shows that mass 15 a purely electromagnetic

phenemenon,  while  all  mechanical phenomena  are
macroscopic  manifestations of  physical  vacuum
electrodvnamics.

2. New Gauge Fixing of Gravitational
Potential

It is not difficult to derive an expression for free-fall
acceleration on Earth suwiface and for the first and second
costic velocittes from the law of vniversal gravitation:

_GM |
EER

fG.‘rI _GM -
W= = ; ¥y = = (2)

G=667408-10"m s ke™ - zravitation
constant. M =5.9-10%kg and R =6.37-10°m - mass
and radins of the Earth, respectively.

Gravitational potential i3 normally used for description of
gravitational field in classical mechanics. Gravitational
potential has dimensionality of sguared velocity and it is
interpreted as a ratic of potential energy of material point
located at distance » from the gravitating center to the mass
of this point:

(1

where

oM

¥

B(r)=- 3)

Gravitational potential on Earth surface 1s expressed wvia
first and second cosmic velocities:

s

CGM v
#(R)=——=-2
R 2

-

=—

k.

It should be peinted cut here that scalar potentials are
uwsually determined with accoracy to arbitrary constant
Therefors, full gravitational poetential should be written down
as follows:

Qf’(r}:—ﬂ—ﬁ" )

"
where € — constant. Selection of specific valve for this
constant 15 called gavge fixing. Usually it is assumed that
C=0, m other words, it 15 beheved that at infinity the
gravitational potential is reset fo zero. This is true if a
gravitating body 15 considered to be a single body. However,
all real space objects interact with one another and represent
components of the Universe. Such an interpretation requires
another gauge fixing.

Let’s calculate the first cosmic velocity for the eatfire
Universe considering the latter to be a globular formation:

rading  of the Umiverse,

and

where M, R, -
respectively.

According to the present-day understanding, the age of the
Universe is 13.8 billion light vears. In this case its radius
should not exceed 13.8 billion light years — ie. 1.3047-10%
m. Currently the Universe mass 1s estumated withun the range
from 6107 10 8.84 107 ke [5]. Taking the upper estimate of
mass value from (8), we obtamn-

GM,
v, = ——=212.10%m/s
R

Taking into account a degree of approximation for the
estumates of mass and dimensions of the Universe, the
obtained value is quite close to the light speed. Hence, it
turns cut that the known light speed corresponds to the first
universal cosmic velocity:

GM
c. =V = R—'=2997‘9_‘-4:—'E il 5

It iz pertinent to note that we cannot apply the second
cosmic velocity to the entire Universe because we have no
idea of conditions of body metion beyond its borders. The
postulate about limiting value of light speed within the
Universe borders i3 not violated in the proposed theorv.

The walue of gravitational potential at the Universe border
15 assumed to be:

mass

SR, |)=c=9-10%m" /5

This value should be used as a gauging wvalue Full
gravitational potential of any massive object is expressed in
the following form with such a gauging system:
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E(r)=-
-

By M 13 meant the mass enclosed in spherical volume with
radins . Full gravitational potential cn the Earth surface is
equal to the sum of squares of the first cosmic velocity of the
Universe and first cosmic velocity of the Earth:

#(r) =-S5 =—( +2l) Y]

Based on considerations of dimensionality, let’s assume
that dislectric permeability of space medinm (physical
vacuum) near gravitating bodies varies according to the law:

E
=

£, fJJ =— (%)

Coefficient £ is to be determined. It is dimensionless in
the Gaussian CGS system. while i SI system. it has
dimension m/H. Si1gn «-» 15 necessary becavse gravitational
potential & is always negative.

Since  dielectric  permeability of space medivm iz
comnectad with the light speed value, then it follows from the
accepted hvpothesis that light speed varies with the distance
from gravitating object. The same result follows from the
General Relativity Theory [1]. However, known astronomical
data do not reveal significant difference between light speed
c_ in remote regions of the Universe and ¢, near the Earth

[4]. Let's make an attempt to determine the difference
between ¢ and ¢, within the framework of accepted

hypothesis. It follows from (7) that the difference between
them is equal to the first Earth’s cosmic velocity:

el —cl = =|::?.9- 10°m/ ;::I‘

From (%), taking the results cbtained from () info account.
we obtain a law for vanation of dielectric permeability of
vacuum depending on the distance to gravifating center -

£, (J.'] &r

= a
Coer+ GM ©)

In the strict sense, light speed should be wviewed as
function c=¢(7) . Assuming that 7 —e= at the Universe
border, we obtain the following:

o) =2 (10)
{'-

Here we omit a member with derivative defdr becanse (as
shown above) the light speed gradient is small.

Since

2 1
L =—
L&y (=)

(11)

then from (10) and (11). we derive:

1
g=— 12
- (12)
In thes case, (9) takes the following form:
eo(r) ==
! ,::a[fzr+{}.‘.{:] (13)
On Earth surface:
. R
£ fR T e— 2
) TR ) (14

Let's determine the difference between the wvalues of
dielectric permeability near Universe borders and near the
Earth-

1 R

£ —f =—— -=12310"F /'m
Hocl i [_c;R+G_11 _]

(13)

Eelative variation of dielectric permeability of vacuum
(i.e. dielectric permeability reduction) near the Earth will be:
8% _q3.407%
£,

It iz not easy to experimenfally determine the difference
between values of £ and £, . That is, dielectric permeability
of vacuuwm medivm is practically constant in the context of
meastrement acewracy (which can be attained at present).
Nevertheless, dielectric permeability depends upon gravity
(though this dependence is quite weak) and has non-zero
gradient near massive bodies.

Thus, a new gange fiming of gravitational potential has
been proposed and substantiated by the authors of the present
article. They Thave also established connection of
gravitational potential with dielectric permeability of space
medinm near gravitating bodies. Besides that, this opens up
possibilities for considering gravitational waves as a process
of propagations of dielectric permeability disturbances in
TacuMn medinm.

3. Electrostatic Gravitation Theory

Let’s caleulate a gradient of funection (13):

deylr) GM
= = (18)

I [:f'“r +GM ]

Ve, (r)

In (16), like in expression (10) above, a member with
derivative de/dr has been omitted.
We have the following value on the Earth surface:
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G — =096107F/ m?

Ve (R =—————
iy | "R+ GM |

(17

Let’s determine electrostatic force acting on electron i the
vacvum medivm. which we consider to be anisofropic
dielectric. It has been known that anisotropic dielectric
medinm placed m an electrostatic field is subjected to an
action of ponderomotive force [4]. the volume density of
which is defermined by the following formmula:

f=—lE*"F£
2

(18)

Strictly speaking, formula (18) 13 used only in the cases of
linear dependence of dislectric permeability upon dielectric
density [5]. This condition 15 fulfilled, for instance, in gases.
Assume  that  vacuum  medium  amisotropy  can be
approximated by a linear function (at least. in the first
approximation). It is just this case that 15 described below.

Our case 15 characterized by the opposite situation — a
charge 15 located in an uwonbounded amsotropic dielectric
medinm. It is obvieus that a force, with which the chargs acts
upon this medivm, iz equal (in modulus) to the force, with
which the medium acts upon the charge. The signs of these
forces are oppostte. After integrating (18) in terms of volume
T . we will calculate the force acting upon charged particle:

| E*Wedr

|u|H

(19)

where T - particle volome.

Formula (19) cannot be used for point particle. An electron
model in the form of spherically shaped particle having clear
boundaries 15 proposed in article [3]. It is thought that the
electron 15 located in vacuum medivm and i3 inextricably
comnected with the lafter. Now we will place a frame of
reference into electron center and origins of two coordinate
systems — namely, Cartesian ccordinates and spherieal
coordinate  system. The linkage between Cattesian
coordinates and spherical coordinates is set by the following
relationships:

[.1'=.l'-|:os@--;iu|9‘
Jy=resing-sind

l:=r-ccs|9

Electric field of a particle is spherically symmetric in the
selected frame of reference:

F=—2
dmer”

(20)

Dielectric permeability of anisotropic medium can be
presented in the form of linear function:
£y =

.’1+:} )= E (1+;;? cosd)

where 7 - 15 a certain constant parameter. This means that

dielectric permeability in particle cenfer is egual to E‘” .

while function gradient £(2) is directed by axis = and its

abzolute value is equal to:

V. e(z)=n-&"

(21

After substituting (207 and (21) inte (19). we can calculate
the modulus of force acting upon the charge in the direction
of gradient of dielectric permeability for medinm:

F=—_il E
SEFF‘E,:,:' 1 0R 1+.l',;'.l casﬁ -

“- sinﬁd@dﬂm qz.l',i' -

SFFEE,':']J'D 22)

From (21). taking the results obtained from (17) into

accouat, we can find a value of parameter §] near the Earth
surface:

=——=1.00. 23
oG 23)

Electron model proposed i [3] enabled to reveal purely
electromagnetic nature of inmertial mass and establish the
connection between this inertial mass and electron charge:

my =2 (24)

True (electromagnetic) radius of electron
=14 A0 m

15 two times less than classical electron radins, which (as s
well-known) was determined in the particle-scattering
expentment and corresponds to the size of effective electrac
field area. It should be pointed out that Lorentz has cbtained
almost  the same value for free electron  radins:
n =13-10"n [6].

Now we can determine the force (22) wsing inertial mass
(24) and light speed near the Earth for this purpose:

FoLn A 2,
Sl e, @

After calculating the coefficient at m, taking the value of
parameter  from (13} into accouat. we can derive earth

acceleration for free fall:

.f;-l:': =g=981m/s (26)
Hence:
a'n -
F= = 27
ey, g @n

Thus, we have derived precise value for electron gravity
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on Earth surface uwsing wnertial mass of electron for this
purpose (24). Hence, the proposed theory identifies inertial
mass with gravitational mass.

The canse of inertia, as have been shown in [3], consists in
the interaction of charge with the flow of vacuum dielectric
medinm under the conditions of their relative accelerated
motion. Origin of gravitation 1s explained simularly. Massive
gravitating body interacts with a2 vacvum medivm that
surrounds the former This results in the emergence of radial
flows of vacoum medmm with acceleration in the direction
of gravitating center Any body located on planet surface
appears to be i the accelerated flow of vacuum medinm.
Gravitational force results from the interaction of elementary
charged particles with dielectric vacuum medinm.

It only remains for us to point out that atoms of a
substance consist of three types of elementary particles. As is
well known, electrons and protons poessess elementary
charge. Their masses are propottional to sguares of thew
charges. Neutron is considered to be vncharged. but in free
state it decays with the formation of electron, proton and
antineutrino. Beside, it has been established expertmentally
that newtron has a charge structure [7]. Hence, neutron mass
15 proportional to the sum of squares of charges of ifs
constituent particles (minus mass defect).

4. Conclusion

Based on the obtained results, 1t's quite logical to come to
the following conclusion — gravitation is an electrostatic
phencmenon reflecting interaction of space electromagnetic
medinm with a substance. Results stemming from this theory
agree with the General Eelativity Theory results. The
difference consists only in the interpretation of gravitation
canses. The proposed theory is based on physical mechanism
for interaction of two matenal objects — namelv, elementary
charged particle and phvstcal vacuom.

Accelerated motion of dielectric vacuum medinm in a
chosen frame of reference 1s equivalent to the emergence of
gradient of dielectric permeability of this medivm, which
results in the mitation of penderomotive forces acting on the
finite-size charges. The action of this mechanism 15 similar in
both cases — in the case of inertia and in the case of gravity.

Since physical vacwem is thought to be a continuous
medinm, i which “flows™ and “deformations”™ take place, it's
obvicus that it 15 impossible to select a single frame of
reference and accept it as an absolufe reference system.
However, it i3 always possible to introduce and use a
conditicnally fixed “local” frame of reference, in which quite
large volume of physical vacuum stays practically motionless
at least in one of the directions. The state of local vacuum

medimm depends on the presence of gravitating bodies.
Besides, this state i3 described in a number of ways in
different frames of reference. Due to this reason. light
propagation speed depends on selection of frame of reference
and vartes in the wicinity of gravitating bodies. The tume
betwesn events taking place in space medium depends on
local speed of light Hence. the clock rate depends on
selection of frame of reference and presence of gravifating
bodies. The difference in states of physical vacuum in GRT
in  different frames of reference is interpreted purely
mathematically —as a distortion of space — time.
Development of physically profound theory of gravitation
would enable to adeguately describe and explain natoral
phenomena and find practical applications for them.
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