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DTa KHUTA MpejjiaraeT pPeBOIOIMOHHBIN B3I HA YCTPOUCTBO BeeneHHou,
00BEIUHSASI TPABUTALIMIO M 3JIEKTPOMAarHeTU3M B paMKaXx eqUHON TeOPHH
(pusnyeckoro Bakyyma. ABTOp JIOKa3bIBAET, UTO IPaBUTAIMSI — HE UCKPUBJIEHUE
MPOCTPAHCTBA-BpEMEHH, a JIEKTPOAMHAMUYECKUI MTPOLIECC: MACCUBHBIE Teja
CO3/AI0T I'PAIUEHT AUJIEKTPUUECKON MTPOHUIIAEMOCTU BaKyyMa, TOpoXK1ast
MOTOKH, KOTOPhIE U YBJIEKAIOT 3a COO0M MaTepuio. 3 3Toi KOHIENIMKA BHIBOIUTCS
MIPUPOIa MAaCChl M UHEPITUH, OOBSICHIETCS SKBUBAJIEHTHOCTh MHEPTHOM 1
I'PaBUTAIIMOHHOM MAcChl, a TaKke JAETCS HOBasi MUHTEePIIPETAINs TaKUX SIBJICHUH,
KaK 3aMejlJieHe BpeMeHU, KpacHOe CMellleHUe, YEPHBIE IbIPhl U PaCIIMpeHHe
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HPEANCJIOBUE

Ha npotsikeHnr BEKOB 4eJI0BEYEeCTBO CMOTPENIO Ha 3BE3/Ibl, MIBITASICh PA3rajaTh BEIUYANIIIYIO
3araJiky npupoasl — TaiHy rpaButauuu. Co BpemeH Hpl0TOHA Mbl HAYUYMIJIUCH C HEBEPOATHOWU TOUHO-
CTBIO OIUCHIBATH €€ JENCTBUE, BHIYUCIISATH TPAEKTOPHUHU IIJIAHET U 3aIyCKaTh KOCMUYECKHUE araparsl
K JAJIEKUM MHUpaM. DUHIITENH COBEPIIMII PEBOMIOLMIO, MIOKA3aB, YTO IpaBUTAlUsI — 3TO HE CUJIA,
a TeOMeTpusl, UCKPUBJIEHHUE CAMOTO MPOCTpaHCTBa-BpeMeHu. Ero O0mas Teopusi OTHOCUTENbHOCTH
(OTO) crana BeHIIOM COBpeMeHHOM (hU3UKHU, OnecTsiiie OObSICHUB SIBJIEHUS, Tepe]] KOTOPhIMU Maco-
BaJjIa KJIaccuuecKasi MEXaHHuKa.

U Bcé xe, HecmoTps Ha cBoil TpuyMd, OTO ocraBuia pyHAaMEHTaIbHBII BOITPOC €3 OTBeTa.
Ona onMcasa Kak rpaBuTanus padoTaer, Ho He OTBETHIIA Ha BOIPOC moyeMy. YTo Takoe UCKpUBIICHUE
npocrpaHcTBa? Kakum o0pa3om Macca, 3T0 3arajlouHoe CBOMCTBO MaTepyH, YIpaBJsieT reoMeTpueit
nyctoThl? ITonbITkM 0ObEIMHUTh MPABUTALIMIO C KBAHTOBOW MEXaHUKON — Teopuel MUKpOMHUpa —
3aBOAAT (PM3UKOB B TYITUKHU CHHTYJISIPHOCTEH M OECKOHEUHOCTEN.

OTa KHUATA MpeagaraeT BaM OTIIPABUTBHCS B IYTELIECTBHE K WCTOKaM I'paBUTAllM{, BEPHYB-
IIMCh K MJee, KOTOPYIO HayKa, Ka3ajaock Obl, JaBHO OTBepIyia. Mbl He OyleM rOBOPUTh O KPUBH3HE
nycToThl. BMecTo 3Toro mMel paccMoTpuM BeenleHHyI0 Kak €ArHYI0, HENpepbIBHYIO cpey — (bU3H-
YECKUH BaKyyM.

Uro, ecnu rpaBUTaIsl — 3TO HE TEOMETPUYUECKas AaHOMAHSI, a NMEKTPOIMHAMUYECKHI MPO-
tecc? Yto, ecam Macca — 3TO HE BHYTPEHHEE CBOMCTBO «KHPIMYMKOB» MHUPO3/aHUS, a MEpa UX
B3aMMOJIEMCTBHUS C 3TOW Be3/ecylen cpeaon?

B pamkax Teopuu, U3JI0KEHHON Ha 9TUX CTPAaHULAX, Bbl YBUIUTE, KaK U3 rpaJueHTa JUJieK-
TPUYECKUX CBOWCTB (PU3NYECKOTr0O BaKyyMa BBIBOAMTCS 3aKOH BCEMUPHOI'O TATOTeHUs. Bbl oiimeére,
[I0YeMy MHEepTHasl Macca paBHA IPaBUTALIMOHHOM. Bbl yBUIMTE, KaK 3Ta MOfiesib OOBSCHSET PUPOLY
YEPHBIX AbIP, paciiupeHye BeeneHHON 1 KBaHTOBbIE 3(h(eKThl 0e3 HEOOXOIMMOCTH BBOJUTh CHUHI'Y-
JISIPHOCTY WJIM UCKPUBJIEHHBIE U3MEPEHHUS.

MB&I 3aHOBO B3IVISTHEM Ha M3BECTHbIE SKCIIEPUMEHTHI M HaOmoeHus. [ paBuTalimonHoe 3aMe-
JIEHHE BPEMEHH NPEe/ICTaHeT He KaK MUCTUYECKOE PACTSKEHHE CAMOro BpEMEHH, a KaK €CTECTBEHHOE
CJIEJCTBUE U3MEHEHUS CKOPOCTU (PU3UYECKUX MPOLIECCOB. 3HAMEHUTOE cMellleHue niepurenus Mep-
KypHsl IOJTy4UT OObSICHEHHE HE Yepe3 KPUBU3HY IPOCTPAHCTBA, a Yepe3 JUHAMUKY CAMOM Cpe[bl.

OTa KHAra — MpUriamieHye K auanory. OHa He yTBep:KIaeT, 4yTo y He€ ecTh OTBEThI Ha BCE
Borpockl. Ckopee, OHa MpejsiaraeT HOBBIN S3bIK ISl X MOCTAaHOBKU. SI3bIK, B KOTOpoM BceeneHnnast
CHOBA CTAaHOBUTCSI €IMHBIM LIEJIBIM, & TPABUTALIUS U IEKTPOMArHETU3M — ABYMSI CTOPOHAMMU OJIHOM
MeJaJId.

HpI/IFOTOBLTCCb B3ITIAHYTH Ha YCTpOfICTBO MUPO3JaHHA TTOA COBEPHICHHO HOBLIM YTJIOM. Bo3-
MOXKHO, TO, YTO Bbl CUMTAJINA HYCTOTOﬁ, M €CTb TJIABHBIM KJIIOY KO BCEM TaiiHam BcesieHHOM.
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I'naBa 1. JuiekTpocTaTnyeckasi TeOpusi rpaBuTALMHA

Janee npuBenEH MepeBoj HAYYHOU CTaThbU «DNEKTPOCTATUUECKUI I'PAaBUTALIMOHHBIA MeXa-
HU3M JIeVICTBHU I, OCHOBaHHBII Ha TU2JIEKTPUYECKUX CBOMCTBAX (PU3NUECKOro BaKyyMa v (pU3HUYECKOM
3HAYEHUH I'PABUTALIMOHHOIO MOTEeHLMaIa» .

AHHOTaLUA

YcraHoBneHa CBSI3b MEX 1y MOJTHBIM MPABUTAIMOHHBIM MIOTEHIIMAIOM U AUJIEKTPUYECKOM MPO-
HUIIAeMOCThI0 Bakyyma. [lokazaHO, YTO IpaJIueHT JIEKTPUUECKON MPOHUIIAEMOCTH BaKyyma BO3-
HUKaeT BOJIM3M MAacCUBHOTO TI'paBUTHUpYIOIIEro oObekTa. ClenaHa IMOIBITKA OOBSCHEHUs TPaBU-
TAllMOHHOTO MEXaHW3Ma Ha OCHOBE TOHAEPOMOTOPHOIO B3aUMOJIEHCTBUSI 3apsIKEHHBIX YAaCTHI] C
AQHU30TPOMHON TUAIEKTPUYECKOr cpefoil. JlokazaHa KBUBAJIEHTHOCTh T'PABUTAIIMOHHOW MACChl U
MHEPIMOHHOM Macchl. [Ioka3aHo YMCIeHHO, UTO CKOPOCTh CBETA OMpeIeisieTCs] pa3MepaMu U Maccou
Bcenennon.

1. Beenenue

I'paBuTanyisg HAa NPOTSAKEHUM MHOTMX BEKOB AIBJIETCA 3araakou 1uis jnoaen. Co BpeMéH Helo-
TOHA OBLIO HECKOJIBKO YCIICITHBIX MaTeMaTUYeCKMX TEOPUH TPaBUTALMM, HO HET OOIIeNpU3HaHHON
TEOpHUH, OOBSACHSIOMEH (PU3MUECKUI MEXaHU3M I'paBUTAIMU. DTO CaMblid 3HAUUTENBHBIA MPOOEI
B HAIlIMX 3HAHUSX O rpaBUTalMy. B Hactosmee Bpems (pu3uka M3ydyaeT 3Ty MpodieMy B pasind-
HBIX HalpaBJICHUSX: KBAaHTOBasl TEOPHs I'PaBUTAlMM, OCHOBAHHAS Ha WCIIOJIb30BaHUM crieluguye-
CKMX TUIIOTETUYECKUX YaCTHUII-TPAaBUTOHOB [9], Teopusl, OCHOBaHHAasA Ha CBOMCTBAX IMIIOTETUYECKUX
YaCTHULL - KBApKOB [ 8], TeoprH, KOTOpPBIE ABJIAIOTCA pa3BUTUEM OOILEH TeOpuM OTHOCUTEIbHOCTH [ 10],
a TaKKe pa3sIMuHble TeOMETPUUYECKUe U Tonosornyeckue mouenu [11].

Kak u3BecTHO [1], OCHOBHAs Ues rpaBUTALIMOHHOM TEOPUM DUVHILITEMHA NOAPA3yMeBaeT, YTo
BCE €CTECTBEHHBIE MTPOLIECCHl UMEIOT MECTO B IIPOCTPAHCTBE U BPEMEHH, KOTOPbIE COOTBETCTBYIOT HE
EBkimmaoBo# reomerpun, HO reomerpun Pumana. ITpoctpaHcTBo cunTaercss aOCOMIOTHO IyCThIM, HO
€ro CBOWCTBA HEPA3PBIBHO CBSI3aHHBI C PACHpeleSIeHUEM I'PABUTHUPYIOIIMX MacC U UX JABHKEHUEM.
OTKJIOHEHU I TeOMETPUYECKMX CBOMCTB MPOCTPAHCTBA OT EBKJINIOBBIX OOBACHAIOTCS HAJTMYMEM T'pa-
BUTUPYIOILUX MAcC — T.€. Macchl ONPEAEISI0OT CBOMCTBA NPOCTPAHCTBA M BPEMEHH, & OHU OKA3bIBAIOT
BJIMSIHUE HA JBMKEHHE Macc. Takoi CTporo MareMaT4eCcKUi MoAXo[] MO3BOIMII OITYYUTh aeKBaT-
HbIE pe3YJIbTaThl, KOTOPBIE MTPE/ICTABIIsAET coO0I OCHOBY 001l Teopun oTHocuTensHOCTH (OTO).

OnHako upes MmycToro MpOCTPAaHCTBA CBA3aHa C OOJIBIIMM YUCIOM (DyHIaMEHTATBHBIX TPO0IeM
Y HECOOTBETCTBUI. Bo-nIepBbIX, 3TO MPOTUBOPEUNT MPUHLIUITY ONTM3KOAENCTBUsA. UTOOB! YCTpaHUTh
3Ty Mpo0ieMy NpH pacCMOTPEHUM B3aMMOJIEHCTBUS MaTepUaIbHBIX OOBEKTOB HA KaXJIOM YpPOBHE
(HauMHasl C KBAHTOBOTO YPOBHS U 3aKaH4MBasl MIKaJoi BceneHHoit) npuxoaurcs n3oOperarb pas-
JIMYHBIE areHThl B3aMMOJIEUCTBU A, @ UMEHHO I10J151, CTPYHBI, BUPTYaJIbHbIE YACTHILIBI ¥ TOMY [TOI00HOE.

B abcomoTHOM Bakyyme HeT BellecTBa B (popMe aTOMOB U 3JIEMEHTAPHBIX YACTHII, KOTOpPbIE
oOpasyioT atombl. OTHaKO BaKyyM Bce ellle 00JIaiaeT onpeeeHHBIME (PU3UIeCKIMU CBOWCTBAMH,
npucyMu Matepui. [1pu ucnons3oBanuy 000 cUcTeMbl (PU3MUECKUX eJUHUL] TUIEKTPUIECKUe
Y MarHUTHBIE XapaKTEPUCTUKHU BaKyyMa OTJIMYAIOTCSA OT HyJ1A. OnpeneaeHHoe BOTHOBOE COITPOTHB-
JieHue npucyiie Bakyymy. CreioBaTesbHO, BakyyM o0J1aJjaeT U3BECTHBIMU MHAYKTUBHBIMU U EMKOCT-
HBIMHU CBOWCTBaMH. BCE 3TO He COOTBETCTBYeT Mpe/CTaBIeHUsAM 00 a0COmoTHOI mycToTe. [Toatomy

! Misiucenko I. L., Tomilin A. K., Vikulin V. S.. Electrostatic Gravity Mechanism of Action Based On Dielectric Properties of
Physical Vacuum and Physical Meaning of Gravitation Potential // American Journal of Modern Physics and Application. 2016. Vol.
3(3), pp. 16-20.
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TEpPMHUH «(PU3UUYECKUI1 BaKyyM» JAaBHO UCIOJb3yeTcsl B KBaHTOBOM (usuke [2]. [lox dpusmueckum
BaKyyMOM TOHMMAETCsl CILIONIHAsI MaTepuaibHasl cpesia, 0Opa30BaHHAs TApaMU COOTBETCTBYIOIIHX
3JIEMEHTApHbIX YacTHLl U aHTH4YacTtul. CenoBaTesibHO, IUIIEKTPUIECKUE CBOMCTBA MPUCYIIU STOW
MaTepuabHOM cpenie. DTa cpesia sIBISETCs IBIKYIIENCS U TeYeT, B Hell MOTYT BO3HUKaTh KoseOa-
HUS U HarpsikeHus1. ClieioBaTebHO, HEBO3MOKHO IPUMEHHUTH a0COMIOTHYIO CHCTEMY OTCUeTa K 3TOH
cpene. IMeHHO 3TO 0OCTOATENLCTBO OTIINYAET (PU3MUECKUI BaKyyM OT 3pupa, KOTOPBIA ObLIT HCKITIO-
YeH B XOJI€ Pa3BUTUS TEOPUU OTHOCUTEIBHOCTH.

W3 BbI1LIEN37105KEHHOTO CIIEAYET UJIesl O PA3BUTUM HAIIOJIHEHHOU (PU3NYECKUM CMBICIIOM TEOPUU
rpaButaiy. KoHeuHo, pe3ysbTaTsl 3TOM TEOPUM JOJKHBI COITIACOBBIBATHCS C U3BECTHBIMU PE3YJIb-
tatamu OTO, HO UMETh APYTYI0 MHTEPIPETAIMIO, & UMEHHO, O€3 UCTIONb30BaHMSI TIOHSTHS O ITYCTOM
WCKPUBJICHHOM IIPOCTPAHCTBE.

Lenp HACTOSAINIETO MCCIEJOBAHUSI COCTOUT B MOMBITKE OOBSCHUTD TPABUTAIMIO MTOCPEACTBOM
JIEKTPUYECKOTO B3aUMOJIEIICTBUS BEILIECTBA U (PU3MUECKOT0 BaKyyMa. ABTOPbI UCIIONB3YIOT PE3YJIb-
TaThl CTaThU [3], KOTOpPBIE MOKA3BIBAIOT, YTO MACCa SIBJISETCS YUCTO JIEKTPOMArHUTHBIM (PEHOMEHOM,
TOT/Ia KaK BCE MEXaHUYECKHE SIBJIEHHS ITPEICTABIISIOT COOOM MaKPOCKOIMUYECKHE MPOSIBICHUS SJEK-
TPOAUHAMUKHU (PU3UYECKOTO BaKyyMa.

2. HoBas kaymOpoBovHas (pUKcalus TpaBUTAIIMOHHOTO MOTEHIMANA

HerpynHo monyuuTh BbIpakeHHWE IJII YCKOPEHHS CBOOOIHOTO TAJcHUsS Ha TMOBEPXHOCTU
3eMJH, a TakKe AJis1 [IEPBOU U BTOPOM KOCMMUYECKON CKOPOCTH M3 3aKOHA BCEMUPHOTO TATOTEHHUS:

e
G =6.67408 .10 m*s kg™
- TpaBUTALMOHHAsA ITOCTOSIHHAS,
M=59-10"kg
- Macca 3eMJIu;

R=637-10%m

- paguyc 3emiu.
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['paBUTAIIMOHHBII TIOTEHIUA OOBIYHO UCTIONB3YETCs AJIs1 ONMCAHMUSI TPABUTAIIIOHHOTO TIOJISI B
KJIACCUYECKOU MeXaHUKe. | paBUTAlIMOHHBIN MTOTEHILIMA UMEET pa3MEPHOCTb KBAAPaTUYHON CKOPO-
CTU U UHTEPIIPETUPYETCS KaK OTHOIIEHHE NOTEHIUAIBHON SHEPTMU MaTepUaIbHOM TOUKH, PACIOJIO-
’KEHHOI Ha PAaCCTOSIHUU I' OT IPaBUTHPYIOIIETO LEHTpa K Macce 3TOM TOUKU:

GM
y

&(r)=— (3)

['paBuTalIMOHHBIN MOTEHIIMAT HA TIOBEPXHOCTU 3€MJIM BbIPAXkKaETCsl Yepe3 NEepBYI0 U BTOPYIO
KOCMUYECKHUE CKOPOCTHU:

B(R)=-T ==

3pech clieqyeT yKa3arh, YTO CKaJIsipHbIE MOTEHIMAIbl OOBIYHO OMPEAEIISIOTCS C TOYHOCTBIO /10
MIPOU3BOJIBHOW MOCTOSIHHOM. [109TOMY MOJIHBIIA I'PaBUTALIMOHHBIN MOTEHIINAT JOJIKEH ObITh 3aITUCaH
CIIETYIOIIUM 00pa3oM:

o(r)=-20 ¢ @

f

rae C — noctosiHHas. BRIOOp orpeeieHHOro 3HaueHusI 3TO KOHCTaHThI Ha3bIBaeTcsl (pukca-
el kamOpoBku. OObuHO mpennonaraercs, yto C = 0, Ipyrumu CJIOBaMU, CUMTAETCs, YTO Ha
OECKOHEYHOCTH T'PABUTALIMOHHBINA MOTEHIMAT CTPEMUTCS K HYJIO. DTO BEPHO, €CJIM I'PABUTUPYIO-
UM TEJIOM CUMTATh €IMHCTBEHHOE Teso. OIHAaKo, Bce peajibHble KOCMUYECKHe OOBEKThl B3aMO-
AENCTBYIOT JPYT C IPYroM U MPECTaBIsIOT coO00i KoMIoHeHTH Beenennoit. Takas uHTepriperanys
TpedyeT APyroil KaTMOPOBOYHOMN (PUKCAIHH.

JlaBaiiTe BBIYMCIMM MIEPBYI0 KOCMUYECKYI0 CKOPOCTb /1J151 Bcell BeenieHHoM, cunTas ocyeHIon

r100yIsipHOM (bopMaIrei:

M, R,
€

1 = - Macca 1 paguyc BcesleHHON cOOTBETCTBEHHO.
CornacHO COBpeMEHHOMY Ipe/ICTaB/IeHuI0, Bo3pact BeenenHon cocraisier 13,8 mupa. et. B

3TOM CJIy4dae ee paauyc He TOJDKEH mpeBblarh 13,8 MiIpA. CBETOBBIX JIET — TO €CTh 1,3047*1026 M.

B nacrosiee Bpems Macca BecenieHHOM olieHMBaeTcs B Ipejesax guanasoHa ot 6*10 52 10 8,84%10°2
Kr [5]. [IpuHuMasi BEpXHIOIO OIIEHKY (8), MOoIy4nuM:
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[IpuHrMas BO BHUMaHUE CTereHb NMPUOVMKEHHs IJIs1 OLIEHKM Macchl U pa3mepoB BceneH-
HOI1, IOJTyYeHHOE 3HaYeHUe JOBOJIbHO OJIM3KO K cKopocTu cBeta. ClieoBaTeIbHO, OKa3bIBAETCs, YTO
U3BECTHAs1 CKOPOCTb CBETA COOTBETCTBYET BCEJIEHCKOU NIEPBOM KOCMUYECKOM CKOPOCTH:

VYMECTHO OTMETHUTh, YTO Mbl HE MOKEM ITPUMEHSATh NOHATHE BTOPO KOCMUYECKON CKOPOCTH
175 Bcell BeeneHHOM, MOTOMY 4TO y HAc HET NpelcTaBieHus1 00 yCJIOBHSIX IBIKEHHUs Tela 3a ee
npeaenamu. [loctynar o npenesbHOM 3HAYEHUM CKOPOCTU CBETA B Ipefenax rpaHull BeesneHHON B
IIPe/IJIaraeMoil TEOpMU He HapylLlaeTcsl.

3HaueHue rpaBUTALIMOHHOTO MOTEHLIMAJIA B TpaHuLax BeeneHHo npeanonaraeTcs TaKUM:

-

O(R;)=c. =9:10°m" /5

(-

TO 3HaUEHHUE CJIEAYET UCIIOJIb30BATh B KAYCCTBE KaJ'II/I6pOBO‘{HOFO 3HaueHus. [lomHeri rpaBu-
TaLII/IOHHBIﬁ [IoTEHI A JI000r0 MaCCUBHOIO OOBEKTA BBIpAKACTCA B CJIC,HYIOIHCIZ (popMe C TAKMM
I(aJ'II/I6pOBO‘IHbIM SHAYCHUEM

&(r)=——"-c_ (6)

IMon M nonmmaetcst Macca, 3aKJIi04eHHas B cpepudeckuii 00beM paauycoM r. [lomHslil rpa-
BUTALIMOHHBIM MOTEHLIMAJ HA NIOBEPXHOCTU 3€MJIM PABEH CyMMeE KBaJpaTOB MEPBOM KOCMUYECKOU
CKopocTH BeenleHHOM M TepBOM KOCMUYECKOW CKOPOCTH 3E€MJIM:

M . s .
@[R]=—%f—r;=—{1']'+c;_} (7)

Hcxons u3 cooOpaxeHnid pa3MEepHOCTH, AaBaidTe MPeANoI0KIM, YTO JUIIEKTpUYEcKas Mpo-
HUIIAEMOCTh KOCMHUYECKOU cpe/ibl ((PU3NIECKOro Bakyyma) BOJIM3U IPaBUTUPYIOIIHUX TEJl U3MEHSIETCS
B COOTBETCTBUHM C 3aKOHOM:

&(r) =g ®)

-
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Koadputiment 5 JoJDkeH ObITh ornpenenieH. O OGe3pa3mepHbli B cucteme ['aycca, B To BpeMst
kak B cucreme CU oH nmeet pazmeprocTh m/H. 3HaK «-» HEOOXOIUM, ITOTOMY YTO TPABUTAIIIOHHBIH
noreHuman ® Bcerna oTpuLaTesieH.

[TockonbKy quanekTpuueckasl MPOHMIAEMOCTh KOCMUUECKOM Cpe/ibl CBSI3aHHA CO 3HAUYEHHEM
CKOPOCTHU CBETAa, U3 MPUHSTON TMIOTE3bI CJEIYeT, YTO CKOPOCTh CBETa U3MEHSETCS B 3aBUCUMOCTHU
OT PacCTOSIHUSA 10 TpaBUTHpYIOIIero oobekTa. ToT ke pe3ysbTar ciaeayeT u3 OOmIel Teopur OTHO-
cutesbHOCTH [1]. OHAKO U3BECTHBIE ACTPOHOMUYECKHUE JIAHHBIE He OOHAPYKUBAIOT CYIIECTBEHHON

pa3HMILIBI MEKIY CKOPOCTHIO CBETA Co B OTJAJIEHHBIX oOyacTsAX BeeneHHoil u Cr B6msu 3ewm

[4]. CnenaeM NMONBITKY ONPENEUTh PA3HULLY MEXIY CenCzp paMKax MpUHATON runotessl. 13

(7) cnenyert, 4TO pa3HOCTh MEXy HUIMM paBHA IIEPBOM KOCMUYECKOU CKOPOCTH 3€MJIM:

N3 (8), yunTsiBast pe3yabraThl, NOMIy4YeHHBIE U3 (6), Mbl IOTy4YaeM 3aKOH U3MEHEHUs! AUJIeK-
TPUYECKOU MPOHUIIAEMOCTH BaKyyMa B 3aBUCUMOCTU OT PACCTOSIHUS JI0 TPABUTUPYIOLIETO LIEHTPA T

i el e 9)

B cTporom cMeiciie CKOpocTh CBETa ClielyeT paccMaTpuBaTh Kak (pyHKIwIO ¢ = ¢ ®. [1pu ycno-

BUU, 4TO ' 00 rpanuuax BceneHHol, nonyyaem crieayioliee:

() == (10)

37ech Mbl OIYCKAaeM 4YJIEH C NMPOoU3BOaHOM dc/dr, MOTOMyY YTO (Kak MOKa3aHO BBIIIE) TPAJUEHT
CKOpOCTH CBETa MaJl.
[Tockosbky

'-.I"“l,'-;
Il

(12)
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B stom citydae (9) npuHUMAaeT caeayIomui BUI:

ty [c*r+GM )

ry
L]
L
B
e
Il
—
—t
Lid
L

Ha nosepxnoctu 3emim:

R

& (R)=—75 :
ol 1, (c2R+GM ) (14)

OnpeneniM pa3HUILYy MEk/Ty 3HAUCHUAMU JUJIEKTPUYECKast TPOHUIIAEMOCTDb BOJIM3U I'PAHUII
BceesieHHOM 1 BOJIM3U 3eMJIA:

1 R
.-‘["r-j‘f.i Ly [ E'f:.R + GM }

=123.10"F/m (15

rry
I

mn
Les]
Il

)

OTHOCUTENIBHOE U3MEHEHUE JAUIEKTPUUECKON IPOHULIAEMOCTH BaKyyMa (TO €CThb yMEHBILIE-
HUE JUJIEKTPUIECKON IPOHULIAEMOCTH) BOIN3M 3eMiun Oyzier:

< SR E T

€x

Hernerko sKcrepuMeHTaIbHO ONPeeuTh Pa3HUIy MEKy 3HAUeHUSIMU £.n 5 . To ectb
JAUJICKTPUUECKasl TPOHUIIAEMOCTh BAKYYMHOM Cpejibl PAKTUYECKU TIOCTOSIHHA B KOHTEKCTE TOYHO-
CTU U3MepeHust (KOTopast MOKeT ObITh JJOCTUTHYTA B HacTosiiee Bpems1). TeM He MeHee, UK TPH-
YecKasi MPOHUIIAEMOCTh 3aBUCUT OT IPABUTAIMU (XOTSI 9Ta 3aBUCUMOCTb JOBOJIBHO ciiabasi) U UMeeT
HCHyJIeBOI./JI IrpaguC€HT OKOJIO MAaCCHUBHBIX TEJI.

Takum 00pazom, HOBOE KaJIMOPOBOYHOE 3aKpeIIeHWe T'PABUTAIIMOHHOTO TMOTEeHIIMaia ObLIO
NpeIoKEHO U 0OOCHOBAHO aBTOPaMU HaCTOsIIIeH cTaTbil. OHM TaK:Ke YCTAHOBIJIM CBSI3b MEKY Tpa-
BUTAI[IOHHBIM TIOTEHIIMAJIOM U AUIJICKTPUUECKOM MPOHUIIAEMOCTHI0 KOCMUYECKOW Cpejibl BOIM3H
rpaBuTHpyHoIIuX Te1. Kpome Toro, 310 1aéT BO3MOXHOCTb PaCCMaTPUBaTh IPABUTAIIMOHHBIC BOJTHBI
KakK MPOLIECC pacPOCTPAHEHUS BOSMYIIICHUH TUIEKTPUIECKOM POHUIIAEMOCTH BAaKYYMHOW CPE/IbL.

3. dnekTpocTraTuyecKas TeOpus TpaBUTALIN

Boruucium rpaauent gpynkuuu (13):

g {"}_E‘ED{.-"] B GM &
fet’ S - - (1
’ cy Uy I[{'J' +tf_r"_’lsj"] :

12



U. TloHomapb. «neKTpoctaTuyecKasi TeOpys rpaBUTALUN: IPUPOAA MACChl, THEPLUMU U YCTPOUCTBO BeeneHHo»

B (16), xak u B Beipaxenuw (10) Bblilie, uieH ¢ mpon3BoAHOM dc/dr ObLT OmyIIeH.
Ha moBepxHOCTH 3eMJT MBI IMeEM ClIe/iyioliee 3HaUCHHE:

GM -
Ve, (R)=—— —=096-10"F/m" 19y
Uy |[c"R+GM |

OnpenenyM 3/1EKTPOCTaTUYECKYIO CUITY, AEUCTBYIOIIYIO Ha JIEKTPOH B BaKyYyMHOU CpEZe,
KOTOPYIO Mbl CYATAEM aHU3OTPOIHBIM JTUJIEKTPUKOM. M3BECTHO, YTO aHU30TpOIHAS AUIEKTpUAYE-
CKas cpelia, MOMEIIEHHAs B JIEKTPOCTaTUYECKOE T0JIE, TOABEPTracTCsl BO3AECHUCTBUIO TIOHIEPOMOTOP-
HOH cuitbl [4], 0ObeMHas TNIOTHOCTh KOTOPOH ONpefessieTcs cieayomen (hopMyion:

-
f———FVe (18)

i

Crporo rosopsi, ¢popmyna (18) mcronb3yercsi TOJIbKO B CIydasiX JMHEHHON 3aBUCHMOCTH
AUIIEKTPUUECKON TPOHULIAEMOCTH OT AUIIEKTPUUECKON IIJIOTHOCTH [5]. DTO ycioBre BBINOIHSAETCS,
HanpuMep, B ra3ax. [Ipeanonoxum, 4To aHU30TPOIHS BAKYYMHOM Cpe/Ibl MOKET OBbITh alllPOKCUMU-
pOBaHa K JIMHEHHOW (PyHKIWMIA (TI0 KpaliHel Mepe, B TIepBOM MpHOIKeH!r). VIMEHHO 3TOT ciydait
OIMCaH HUXKE.

Hamn cityyail xapaktepu3syeTcst IpOTUBOIONOKHOW CUTYalel - 3aps/i HAXOAUTCS B HEOIPaHU-
YEHHOI aHU30TPOIHOM JW3JIEKTpUYecKol cpefe. OYeBUAHO, YTO CUJIA, C KOTOPOW AEHCTBYET 3apsij
Ha 3Ty cpelly, paBHa (110 MOJYJIO) CWJle, C KOTOpHI cpefja JeUCTBYEeT Ha 3apsja. 3HaKU 3THX CUJ

npotuBononoxkHsL. Ilocie nuTerpuposarus (18) 0 00beMy © , BRIYUCIIAM CHIT, JSHCTBYIOLLYIO Ha
3apsIKEHHYIO YaCTHILY:

F:%[E:?E{FT (19)

raue L 00BEM YaCTHIIBI.

®opmyiy (19) Henb3st UCTIONB30BATD 151 TOUEYHOM YaCTUIIBI. MOJesTbh 97IeKTPOHA KaK YACTHUIIbI
cpepuueckoit GopMbl, UMEIOIIEN YETKUE MPaHULIb, TpeyiokeHa B cTathe [3]. CunTaercs, 4to anieK-
TPOH PACIONOKEH B BAKYYMHOM Cpelie M HEPa3pbhIBHO CBSI3aH C nocjenHei. Ternepb Mbl MOMECTUM
CHCTEMY OTCYETa B IIEHTP JIEKTPOHA U HAYaJIOo JIByX CUCTEM KOOPAMHAT, Ha3blBaeMbIX, [lekapToBoii
CHCTEMOW KOOpAMHAT U chepUyecKoil cucteMoi KoopauHat. CBsi3b MeX/1y 1eKapTOBBIMU KOOpIUHA-
TaMu U chepuIeCKUMU KOOPIUHATAMU 33/1a€TCsl CIIEAYIOIIMM OTHOIIEHUEM:

x=r.-cos@ -smfd
sV =1-smg-sinéd

=

z=r-cosf
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DeKTPUUECKOe TOJIe YaCTHUIIBI chepuIecKr CHUMMETPUYHO B BHIOPAHHOW CHCTEME OTcUeTa:

i B (20)

4.?E'ED.T"

JanekTprdeckas MPOHULIAEMOCTh aHU30TPOIHON Cpeibl MOKET ObITh IIPE/ICTaB/IeHa B BHJE
JIMHENHON (PYHKLIMU:

1oy -

g, =& 1+n-2) =€ (1+n-r-cos8)

!
rac ? - ABJIAACTCA HCKOTOPBIM ITOCTOSAHHBIM ITapaMETPOM. 910 SHAYUT, YTO JUIICKTPpUICCKAA
(©)

£ { = ]
HpOHI/IHaCMOCTb B HCHTpC YaCTHULbI paBHa v , TOrga Kak Fpa)lI/IeHT (I)yHKLII/II/I HaHpaBJ'ICH
BIOJIb OCU Z U €10 8.6COHIOTHOC 3HAYCHUEC paBHO:

V.ez)=n-&) 1)

[Tocne noncranoBku (20) u (21) B (19) MOKHO BBIUMCIIUTH MOAY/Ib CUJIbI, JEMCTBYIOIIEN Ha
3apsi/l B HAIPABJIEHUU T'PaIMEHTA JUJIEKTPUUECKOW TPOHULIAEMOCTH ISl CPEAbI:

i a'n T"“: sin Bd@dBdr g1

nl

T ). I T
32rey wan (l+nreos@) = 8mey 'y

W3 (21), yuurtsiBast pe3ynbTaThl, noayyeHHble u3 (17), MOXKHO HaliTU 3HaYEHUE MapamMeTpa )
BOJIM3M MTOBEPXHOCTH 3EMJIH:

Ve, (R
7 =# =1.09-10""m™ (23)

K}

DNeKTpOHHAsI MOfIeJIb, TIpe/IokeHHast B [3], MO3BOMMIIA BBISIBUTh YHUCTO IEKTPOMATHUTHYIO
IIPUPOLy MHEPLIMOHHOWM MAcChl M YCTAHOBUTH CBSI3b MEK/1y 3TOM MHEPLIMOHHOW MACCOM U 3apsoM
JEKTPOHA:

(24)
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U. TloHomapb. «neKTpoctaTuyecKasi TeOpys rpaBUTALUN: IPUPOAA MACChl, THEPLUMU U YCTPOUCTBO BeeneHHo»

VcTuHHBIA (3/IEKTPOMArHUTHBIM) paguyc 3JEKTpOHa: Py = L4-107"m B JIBa pasa
MEHbIIIe, YeM KJIACCHUYECKUI paJiyc IeKTPOHA, KOTOPBIH (KaK XOPOIIO U3BECTHO) OB OIpeiesieH
B 9KCIIEPUMEHTE paccesiHUsl YaCTUI] M COOTBETCTBYET pa3Mepy 3((PeKTUBHOM IJIOMIAAN NEeKTpUYe-
ckoro mnosns. Cineayer oTMETUTh, YTo JIOpEHII MOy YrI MOYTH TaKoe ke 3HaYeHNe CBOOOTHOTO pay-

= 113 -
= : M
yca 3JIeKTpoHa: ¢ L5107 Eﬁ']
Tenepb Mbl MOXEM OIpPeeTUTh CUTY (22) ¢ TOMOIIbIO MHEPLIMOHHOM Macchl (24) U cCKOpocTu
cBeTa BOJIM3H 3eMITH:

qn ] :
= 4 L - — 7. '
TES T, &y My
[Tocne BbuMcneHust ko uimenta npu 'W':', YUYUTHIBAIOLLIEIO 3HAYEHUE MapamMerpa U u3

(23), MBI MOXEM TIOJTYYUTh YCKOpPEHHE CBOOOIHOTO MaIeHUs 1151 3eMIIH:

f-cg=g=98lm/s (26)
CHCHOBaTCJ’IbHO:
g1 _
F:'—Fz;l;rl.lg ':,_-r.":I
SHE_]J'E_ ’

Takum 00pazom, Mbl Oy UMM TOYHOE 3HAUEHUE JJIs1 SJIEKTPOHHOW I'PaBUTAIINH HA IOBEPXHO-
CTU 3eMJIM C UCTIONIb30BAaHUEM MHEPIIMOHHOW MACChI JIEKTPOHA 111 9TOM ey (24). CrieioBatenbHO,
npejaraeMasi Teopus UISHTU(PUIMPYET MHEPLIMOHHYIO MACCy € TPaBUTALIMOHHON MaCCOM.

[TprurHa nHEepLMy, Kak MOKa3aHo B [3], 3aKJII0UaeTcs BO B3aUMOAEUCTBUM 3apsiia C TOTOKOM
BAKYYMHOU ANSJIEKTPUYECKOM CPe/Ibl B YCIOBUSIX UX OTHOCUTENILHOTO YCKOPEHHOTO IBUAKEHUs. AHa-
JIOTUYHO OOBSICHAECTCS POUCXOXKICHNUE TpaBUTALIMU. MacCUBHOE rpaBUTHPYIOIIEe TeJI0 B3auMOIei-
CTBYET C BaKYyMHOH CpeJIoi, KOTOPasi OKPYyKaeT NepBblid. DTO MPUBOAUT K MOSIBJICHUIO PAUAIbHBIX
MOTOKOB BaKyyMHOH CpeJibl C YCKOpEHHEM B HallpaBJIeHUU I'paBUTHUpYIOIIero HeHrtpa. Jliodoe terno,
pacroioKeHHOe Ha TIOBEPXHOCTH IIJIaHEThI, MO-BUAUMOMY, HAXOJUTCS B YCKOPEHHOM TOTOKE BaKYy-
YMHOU cpefipl. [ paBUTaiioHHast cria oOycloBieHa B3aMMOJIECTBUEM JIEMEHTAPHBIX 3aPsKEHHBIX
YaCTHI C IUIEKTPUIECKON BaKyyMHOU CPEHOM.

Hawm ocraetcs TonbKO yKa3aTh Ha TO, YTO aTOMBI BEILIECTBA COCTOSAT U3 TPEX TUIOB IeMEHTap-
HBIX YacTull. Kak U3BECTHO, 3NIEKTPOHBI M MPOTOHBI OOTAAAIOT IEMEHTApHBIM 3apsaoM. MIX Macchl
MPONOPLIMOHAILHBI KBaJIpaTaM UX 3apsiioB. HEWTpoOH cunTaeTcsi He3apsiKeHHBIM, HO B CBOOOHOM
COCTOSTHMM OH pacriafiaeTcsi ¢ oOpa30BaHMEM 3JIEKTPOHA, MPOTOHA M aHTMHEUTpUHO. Kpome Toro,
9KCIEPUMEHTAJILHO YCTAaHOBJIEHO, YTO HEMTPOH UMEET CTPYKTYpy 3apsiaa [7]. CnegoBatenbHo, Macca
HEUTpOHA MPOMOPIMOHAIBHA CyMMe KBaJpaTOB 3apsIOB COCTABIISIONIUX €r0 YacTull (MUHYC aeeKT
MACCHI).

4. 3akjoueHue
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U. TloHomapb. «neKTpoctaTuyecKasi TeOpys rpaBUTALUN: IPUPOAA MACChl, THEPLUMU U YCTPOUCTBO BeeneHHo»

HVcxonst 3 ONTyYeHHBIX pe3y/IbTaTOB, BIIOJIHE JIOTUYHO IMPUITH K CIIEAYOIIEMY BHIBOIY: TPaBH-
TalMs — 3TO IEKTPOCTATUUECKOE SIBJICHUE, OTpasKalolliee B3auMOJIECTBIE KOCMUYECKOU JIeKTPO-
MarHUTHOM CpeJibl C BEIeCTBOM. Pe3ysibTaThl, BHITEKAIOIINE U3 STOU TEOPUH, COTTIACYIOTCS C Pe3yJib-
TatamMu OOIIel TEOPUU OTHOCHTENILHOCTU. Pa3HUIIA 3aKTI0YAETCs TONBKO B MHTEPIIPETALY TIPUIHH
rpaButaryu. [IpenioxkeHHas Teoprsi OCHOBaHA Ha (PM3UYECKOM MEXaHW3ME B3aMMOJICHCTBHS JBYX
MaTepUaTbHBIX OOBEKTOB - JIEMEHTAPHBIX 3apsKEHHBIX YacTUIl M (PU3NIECKOTO BaKyyMa.

VYckopeHHOe ABMKEHUE JUIICKTPUIECKON BaKYyMHOW Cpellbl B BHIOPAHHOW CHUCTEMe OTcueTa
9KBHUBAJICHTHO TIOSIBJICHUIO I'Pa/IUEHTA IUIJIEKTPUIECKOUN TPOHUIIAEMOCTH STOH CPE/Ibl, UTO IPUBOIWT
K MHUITUMPOBAHUIO TTOHAEPOMOTOPHBIX CHJT, AEUCTBYIONIUX Ha 3apsIbl KOHEUHOTO pa3Mepa. [leiicTrre
9TOro MeXaHW3Ma aHAJIOTMYHO B O0OMX CITydasiX - B Cydae WHEePIMU U B CTyvae CUJIBI TSKECTH.

[TockonbKy cumrtaercs, 4ro (PU3NYECKUN BaKyyM SIBJISIETCS CIUIOIIHOW CpPEeloi, B KOTOpPOW
MIPOUCXOIAT «IOTOKW» U «AedopMaliu», OYEBUIHO, YTO HEBO3ZMOXHO BHIOPATh CUHYIO CUCTEMY
OTcueTa M MPHUHATH ee KaK a0COMOTHYIO cucTeMy oTcdyera. OHAKO BCeria MOXHO BBECTH U UCTIONb-
30BaTh yCJIIOBHO (PMKCHPOBAHHYIO «JIOKAJIbHYIO» CUCTEMY OTCUeTa, B KOTOPOW JOBOJBHO OOJIBIION
00beM (PU3MUECKOrO BaKyyMa OCTaeTCsl MPAKTUYECKH HETIOJBUKHBIM, TI0 KpaiHel Mepe, B OTHOM
13 HarpapiieHni. COCTOsIHME JIOKATbHOW BaKYYMHOU Cpe/ibl 3aBUCUT OT HAJIMUUS TPABUTHPYIONIUX
tes. Kpome Toro, 310 cOCTOsSIHUE OMUCAHO HECKOJLKUMU CIIOCOOAMM B Pa3HBIX CUCTEMax OTCYETA.
[To 3TOM MpUYMHE CKOPOCTh PACHIPOCTPAHEHUS CBETA 3aBUCUT OT BHIOOpA CUCTEMBI OTCUETA U M3Me-
HsIETCSI B OKPECTHOCTH TPABUTUPYIOIINX Tell. Bpemst Mexk 1y COOBITUSMU, TPOUCXOISIIIUMHI B KOCMU-
YECKOM cpejie, 3aBUCUT OT JIOKAJIbHOUM CKOpocTu cBeTa. CieoBaTesibHO, TAKTOBASI YaCTOTA 3aBUCHUT
OT BBIOOpA CUCTEMBI OTCUETA ¥ HAJIMIKS IPAaBUTHPYIONTHX Tell. Pa3HuIIa B COCTOAHUAX (PU3NIECKOTO
Bakyyma B OTO B pa3HbIX cHCTeMaX OTCUeTa MHTEPIPETUPYETCS YUCTO MAaTEMATUIECKH - KaK UCKa-
JKEHHe TTPOCTPAHCTBA-BPEMEHH.

PasButue puzruecku riryOOKON TeOpUH TPaBUTAIIMM TTO3BOTHUIIO OB 2IEKBATHO OIUCATh U 00b-
SICHUTb TIPUPOJIHBIC SBJICHUS Y HATU NIPAKTUIECKOe MTPUMEHEHUE IS HUX.
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Kparkoe usnoxenue cratbu

B crarbe npenoxkeHa opuruHaibHasl KOHLEIMSA MPaBUTALIMM, OCHOBAHHAS Ha IUJIEKTpUYe-
CKHMX CBOHCTBax (PU3MYECKOTrO BaKyyma. ABTOPBI YTBEPKAAIOT, UTO BOJIM3M MACCUBHBIX T€JI BO3HH-
KaeT I'PaJeHT AUNIEKTPUYECKON NMPOHULIAEMOCTH BaKyyMa, a IPaBUTALMOHHOE B3aMMOJIEWCTBHE
OOBsICHSIETCS KaK MOHAEPOMOTOPHOE JISHCTBUE HA 3apsDKEHHBIE YaCTHUIIBI B AHU3OTPOITHOM TUAJIEK-
TpUUecKoil cpefe. Takoil oaxoz MO3BOMAET JOKA3aTh SKBUBAJIEHTHOCTb IPABUTALIMOHHON U UHEPT-
HOW Macchl U MHTEPIIPETUPOBATh UHEPLIUIO U IPAaBUTAIMIO KaK pe3y/IbTaT B3aMMOAEUCTBHUS IeMEH-
TapHbIX 3apSI0B C IBMKYIIMMCS BAKyyMOM.

B pamkax HOBOW KaJMOPOBKHM I'PAaBUTAIIMOHHOTO TMOTEHIIMAJIA YCTAHOBJICHO, YTO 3HAYCHUE
MOTEHIMA/IA Ha TpaHuiie BeesleHHOM CBA3aHO ¢ KBApaTOM CKOPOCTH CBETA, a CKOPOCTh CBETA OIpe-
AeNsieTcsl Maccol M pazMepaMu BceeHHOW. ABTOPBI MOKa3bIBAIOT, YTO CKOPOCTh CBETa ClIad0 3aBU-
CUT OT PaCCTOSTHUS JI0 MACCHBHBIX TeJI, YTO COITIACYETCsI C COBPEMEHHBIMU aCTPOHOMUYECKUMH JIaH-
HBIMU.

B teopernyeckoil yactu BbIBoAUTCS (hopMyJia AJisi IOHAEPOMOTOPHOM CHJIbI, JEUCTBYIOIIEN
Ha JIEKTPOH B aHM3OTPOITHOM BaKyyMe, U Ha €€ OCHOBE pacCUMTHIBAETCS] YCKOPEHHE CBOOOIHOTO
najieHns Ha 3emite. [IpeiokeHHas Mojie b OOBSCHSCT MPUPOAY UHEPIIMU U IPABUTAIIUM KaK MaK-
POCKOMMYECKHE TPOSIBJICHUS IEKTPOANHAMUKY (PU3NIECKOro Bakyyma. B 3akiioueHre ormeuaercs,
YTO pe3yJIbTaThl TEOPHH COTTIACYIOTCS C BHIBOIAMH OOIIIel TEOPUM OTHOCUTEIBHOCTH, HO JIAI0T UHYIO
(buzrUecKy0 UHTEPIIPETAIUIO TPUYUH I'PaBUTAIIMHA — Yepe3 B3aUMOJICHCTBHE BEIeCTBA U JIEKTPO-
MarHUTHOU Cpeibl BaKyyma.
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I'naBa 2. KpuTnka cymecTByOIIUX Napagurv:
NPOCTPAHCTBO, BAKYYM U NIPUPO/1Aa B3aMMOAel CTBHSA

CoBpemeHHas1 (pU3MKa CTOMT Ha ABYX BENMKHUX cronmax: OOImel Teopuu OTHOCHTEIBHOCTH
(OTO), onuceiBaoen Makpomup rpasutauuu, 1 Keanrosou mexanuku (KM), ynpasisoomen MUK-
pomupoM yactuil. HecMOTps Ha MX KOJIOCCaslbHbIN ycrex, 00beqMHEHNE ITUX TEOPUH B €IMHYIO Kap-
THHY MUPa OCTa€Tcs IJIABHOM HEPELIEHHOM 3ajaueil. B ocHOBe 3Toro packosa Jexkut (pyHJaMeHTallb-
HBII1 BOIIPOC: YTO TAKOE MPOCTPAHCTBO?

1. 061_[[215{ TEOpUA OTHOCUTEJIBHOCTU: TEOMETPUA KaK I'PaBUTAlIUA

B ocnoee OTO nexuT renuanpHast uaest AnpOepra DUHIITEHHA: TPaBUTALIMS — 3TO HE CUIIa,
a MPOsIBJIEHHE TEOMETPUM MPOCTPAHCTBA-BpeMEHU. MaccrBHBIE Tesla He MPUTATUBAIOT JIPYr Apyra
yepes MyCTOTY; OHU UCKPUBIISIOT CaMy TKaHb PEaIbHOCTH, U JPYyTHe Teja MPOCTO ABUKYTCS MO KpaT-
YaWUIIIM MyTsM (Te0Ie3nYeCKUM) B 9TOM UCKPUBJIEHHOM MTPOCTPAHCTBE.

Ota KoHUEnMA OnecTaie oObIACHAET HAOMIOIaeMBblE ABJIEHUS: OTKJIOHEHNE CBETa 3BE3IAMH,
3aMe/IJIeHe BPEMEHU B TPaBUTALIMOHHOM TI0JI€, TPaBUTAIIMOHHBIE BOJMHBL. O/IHAKO 32 MaTeMaTruye-
CKOM 3JIETaHTHOCTBIO CKPBIBAIOTCS TITyOOKHE KOHIIETITYaJIbHBIE TPYITHOCTH.

1. TTpo6rema «mycroro» npocrpanctBa. OTO paccMaTpuBaeT pOCTPAHCTBO-BpPeMsI Kak JJMHa-
MHYECKYIO CYIIIHOCTb, HO IIPY 3TOM OHO JIMILIEHO BHYTPEHHEN (PU3NYECKOM CTPYKTYPBL. DTO «apeHa»,
Ha KOTOPOH pa3BOPaYMBAIOTCS COOBITHSA, HO HE YUYaCTHHMK. Takoi MOAXo/ BCTyIaeT B IPOTUBOPEYre
C MpUHUMIOM Onu3kozaeiicTBus. Eciu B3aumonenicTBue nepeaérest yepe3 UCKPUBICHUE «HUYETO»,
TO YTO MMEHHO Tepe/iaéT 3TO B3aMMOJCHCTBHE Ha KBAHTOBOM ypoBHe? YTOOBI YCTPaHHUTh STOT pas-
pbIB, (pU3MKaM MPUXOIUTCS BBOAUTH TMIOTETUYECKUX MOCPEIHUKOB — I'PABUTOHBI, BUPTYaJIbHBIE
YaCTHIIBI, MOJIsI, KOTOPbIE CaMU 110 ceOe TpeOyloT OObsICHEHHSI.

2. CunrynspHoct. Matematuka OTO mpuBomuT K aOCypaHBIM pe3ysibTaTaM: TOUKaM ¢ Oec-
KOHEYHOH IJIOTHOCTBIO M KPUBU3HOM (CHHIYJISIPHOCTSIM) B LIEHTPAX YEPHBIX JIbIP U B MOMEHT Bosib-
IIOTO B3pbIBa. B 9THX TOUKax 3aKOHBI (DU3MKH MEpecTaioT padoTaTh. DTO SIBHBIA CHTHA O TOM, YTO
Teopusi, OyIy4r Ype3BbIYAIHO TOUHOH B OOJIBIIMHCTBE CITy4YaeB, HEMOIHA U TpeOyeT MOIu(pHUKaIN
IJ151 ONTUCAHUS] SKCTPEMAIBHBIX COCTOSIHUI.

2. KBaHTOBas MeXaHMKa: BaKyyM, MOJIHBIN KU3HU

B kBaHTOBOM MeXaHUKE KapTHMHA MHas. 3[€Ch ITPOCTPAHCTBO-BPEMSI — 3TO HE MPOCTO (POH,
a apeHa Juis uiyKTyaruii (pyHIaMEHTAJIbHBIX MOJIeH. A LIEHTPAIbHYIO POJIb UTPAET MOHATHE (PU3H-
YECKOr'o BaKyyMa.

Bakyym B KM — 370 cocrosiHMe ¢ HauHU3IIEH SHEpPrueil, HO OHO He SIBJISETCS «IYCTOTOM»
B KJIACCUYECKOM MOHMMaHuM. M3-3a npuHMIa HeonpeeaeHHOCTH ['eiizeH0epra B HEM MOCTOSTHHO
POKIIAIOTCS M AHHUTMITMPYIOT Maphbl BUPTYaJIbHBIX YACTHI] M aHTHYACTHIL. Bakyym oOnaiaer sHepruei,
HOJISIPU3YEMOCTBIO M CIIOCOOEH BIIMAThH HA pealibHble YacTHlLIbl (Harpumep, ekt Kazumupa).

31ech Mbl BUAMM TMapaIoOKC:
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B OTO npocrpaHCcTBO-BpeMsi — 3TO AMHAMUYECKAsk TEOMETPHS, HO «ITyCTash».
B KM BakyyMm — 3710 (pusHnueckas cpesia, HO OHa CyILECTBYeT Ha (pOHE CTaTUYHOIO, HEU3MEH-
HOI'O IIPOCTPAHCTBA-BPEMEHH.

[NonbITkM OOBEAVHNUTH 3TH JJBE KAPTUHBI (CO3aTh KBAHTOBYIO TEOPHIO IPABUTAIIMH) HATATKHU-
BAIOTCS HAa HETIPEONOIMMbIE MATEMATUYECKUAE TPYIHOCTH.

3. KoHuenuus «ImycToro» UCKpUBJIEHHOTO MPOCTPAHCTBA U €€ TPYJHOCTU

Konuenuus «mycroro» UCKpUBJIEHHOTO MPOCTPAHCTBA BBI3BIBAECT TPYIHOCTH 10 TPEM OCHOB-
HBIM [TPUYHHAM:

1. OtcyTCcTBHE MaTepuaIbHOTO HOCUTEJsI B3aMMOJIeNCTBUs. Eciu rpaBuTaiuss — 3T0 UCKPUB-
JIEHUE T'€OMETPUH, TO UTO SIBJISETCS HOCUTENIEM 3TOTO B3aUMOAENCTBUA? B anekTpomarueTusme ectb
(poTOHBI, B CHJIbHOM B3aUMOJIEHCTBUU — TJTIOOHBI. A YTO MEPEHOCUT I'PABUTAIMOHHOE B3aUMOJICH-
cTBHe B mmycToM MpocTpaHcTBe? TlocTylmpoBaHue rpaBUTOHOB Kak KBAaHTOB T€OMETPHUM BBITJISIAUT
KaK MCKYCCTBEHHOE HAJIO)KEHHE KBAHTOBBIX UJIEH HA KJIACCUYECKYIO KOHIIEMIIHIO.

2. Ipodnema sneprun. B OTO jnokanbHOE COXpaHEHHWE SHEPrHMUd B TPABUTALIMOHHOM TIOJIE
chopMyaMpOBaTh KpaiiHe CJIOKHO, MOCKOJNBKY camMa TpaBUTAIsS HAJEINSIETCsl SHEpruei, KoTopas
MOPO’KAAeT enié OOJBIIYI0 IPABUTALIMIO. DTO CO3AAET MaTeMaTUIEeCKUe METIIN U 3aTPyAHsIET KBaHTO-
BaHMUe.

3. HenpumeHUMOCTb K CUHTYJISIpHOCTSIM. Kak yxke ynoMHMHaIoch, Teopus MpeAcKas3blBaeT coo-
CTBEHHBIE COOM. BeCKOHEYHOCTH B YPaBHEHHUSIX — 3TO CUMIITOM TOTO, YTO MBI IIBITAEMCS TPUMEHHUTD
MOJEJb «UCKPUBJIEHHOTO HUYTO» TaM, IJIe CAMO «HUYTO» JOJKHO UMETh BHYTPEHHIOIO CTPYKTYPY.

3aknoueHre: HeoOOXOAUMOCTh HOBOH MapaurmMbl

O6e teoput — 1 OTO, 1 KM — yKasbIBaloT Ha TO, YTO MPOCTPAHCTBO HE MOXKET ObITh Mac-
cuBHOM, mycroit cuieHor. OTO nenaet ero fuHamuuHbiM, a KM HarnosnHsieT ero pu3nyeckon akTuB-
HOCTBIO.

DneKkTpocTaTUyecKass Teopusl I'paBUTALMM IpedJlaraeT BBIXOJA W3 3TOTO0 KOHLIENTYaJbHOTO
tynuka. OHa oTOpachIBaeT UIICI0 «MCKPUBJIEHHOTO MYCTOrO MPOCTPAHCTBA» M 3aMEHSIET €€ Ha ellu-
HYIO KOHLENUMIO: (PU3MUECKUI BaKyyM Kak HelpepblBHAs AUIEKTpUUecKas cpena. B atoil mopenu
reOMETpUsl CTAHOBUTCS] BTOPMYHOM, a IEPBUYHBIMU — (PU3NYECKHE CBOMCTBA caMoy cpejibl. [ paBu-
TalUsl ¥ UHEPIMSI NIEPECTaOT ObITh 3araOuHbIMUA CHJIAMHU WM F€OMETPHUYECKHMU aHOMAJIMSMU U
CTaHOBSITCS] €CTECTBEHHBIMU CJIE/ICTBUSIMU EKTPOAMHAMUKHY TOW €AMHON CyOCTaHIIUH.

19



U. TloHomapb. «neKTpoctaTuyecKasi TeOpys rpaBUTALUN: IPUPOAA MACChl, THEPLUMU U YCTPOUCTBO BeeneHHo»

I'napa 3. ®u3nveckuil BAKyyM Kak NIepBOOCHOBA:
oT 3(pupa K 3JeKTPOAMHAMNYIECKON cpe/ie

ITonarue «ITIyCTOTBI» BCE€raa OBLIIO BHI30BOM IJIL 9€JIOBEYECKOIro pasyma. Ha MMPOTAKCHUN
BEKOB (1)I/I3I/IK3. MIbITAJIaCh 3aIIOJIHUTD ITY IMYCTOTY, IIEPEXOAA OT IPOCTBIX MEXAHNUYCCKUX MOHCHCﬁ K
CJI0KHBIM KBAHTOBBIM IOJISIM. UTOOBI HOHATH CyTb TCOpUU SHCKTPOCTaTH‘{CCKOﬁ rpaBUTallvu, HEO00-
XOOUMO IMPOCJICANUTD 3BOJIIONUIO UICU O TOM, YTO 3aIIOJIHACT BCCJ'ICHHYIO, " YBUJCThH, YEM IIpeajiara-
eMas MOJIECJIb OTIIMYACTCA OT CBOUX IMPEAIICCTBEHHUKOB.

1. 9¢up XIX Beka: MexaHMUECKas Oropa JIjs CBeTa

B XIX Beke (pu3MKM ObUIM yYBEPEHBI, UTO CBET — 3TO BOJHA. A BOJIHA, MO ONpeJesIeHHIO,
JOJDKHA PACIpOCTPAHATLCS B KAKOU-TO cpefie. Tak poansicss CBETOHOCHBIH 3¢up.

CyTb unen: Dpup MBICITUICS KaK HEBUIUMAas1, BCEITPOHUKAIONTAs, aOCOIIOTHO TBEPIAs ¥ Helo-
ABWXHAs cpela, 3arojHsAoIas BCE npocTpaHcTBo. OH ObUT MEXaHMYECKUM IO CBOEH IMpUpofe:
4yTOOBI IIEpeJaBaTh MONEPEYHbIe BOIHBI CBETA, OH JOJIKEH ObUT 00/1a/1aTh CBOMCTBAMM TBEPAOTO Tea.

KimoueBas npo6nema: Dta Mozesb Obula BHyTpeHHe poThBOpeunBoil. Cpena, yepes KOTopylo
ABWKYTCS TUIAHETH M KOTOpasi HEe OKa3blBAeT UM HUKAKOTO COMPOTHBIIEHUsI (MHAUe OHU Obl JABHO
OCTAHOBWJIKCh), HE MoIJia ObITh TBEPIOM. [TonbITKM OOHAPYXKUTh «3(PUPHBINA BeTep» (ZHAMEHUTbIN
onbIT MaiikenbcoHa — Mopin) MpoBaJIMIIUCh.

Cynp0a: DKcriepuMeHTa bHast Heyjaya v TeOpeTudecKkast TpOMO3KOCTb IIPUBEJM K OTKa3y OT
a¢pupa. IuHIITENH B cBoer CrienUaIbHOW TEOPUM OTHOCUTEIBHOCTH MOCTYJIMPOBAJ, YTO CBET HE
HYKJIaeTCsl B Cpelie, a er0 CKOPOCTh IOCTOSIHHA B JTI0O0H MHEpLMAJIbHOM crcteMe oTcuéTta. [IpocTpan-
CTBO CHOBA CTaJIO «ITyCThIM>.

2. Bakyym B kBanToBOM Teopuu nosns (KTII): kunsamas mycrora

Ortka3 ot 3¢prpa He 03HayYaJ, YTO BaKyyM CTaJl JeHCTBUTENBHO ITycThIM. KBaHTOBas peBomoLys
XX Beka HaloJHUIA «ITyCTOTY» YAUBUTEILHOW aKTUBHOCTBIO.

Cytb npen: B KTII BakyyM — 3TO COCTOSIHME C HaMHM3ILIEW BO3MOXHOW SHEPTUEU IOJIEH.
Opnnako 13-3a MpUHLIMIA HeorpeienéHHocTH [ eii3enOepra nosst HUKOrJa He MOTYT OBITh ITOJTHOCTBIO
«CMOKOHHBIMU». B BakyyMe MOCTOSIHHO MPOMCXOAAT KBAHTOBbIE (DIYKTYalluy: HA MTHOBEHHE POX-
JAI0TCS Napbl BUPTYaJIbHBIX YaCTUI] ¥ AHTUYACTHLI, KOTOPBIE TYT %€ aHHUTMJIMPYIOT.

dusnyeckue NposBIeHUs: DTOT «KUIALMIA» BakyyMm peajieH. OH Monsipusyercss B MPUCYT-
CTBUM 3aps/I0B U CMIOCOOEH OKa3blBaTh M3MEPUMOE AaBJIEHHE Ha OJIM3KO PACHOIOKEHHbIE METaIH-
yeckue miactulbl (3ppext Kazumupa).

KimoueBoe otmune: Bakyym KTIT — 310 apeHa 111 KBaHTOBBIX nojield. OH 00naiaeT sHeprueit
Y BIMSET HAa YacCTUIbI, HO caM M0 ceOe OH sIBJIsAETCS MacCUBHBIM (poHOM. OH He TeueT, He UMeeT
I'PaJUeHTOB IUIOTHOCTU B KJIACCUYECKOM MOHMMAHUM U HE SBJISETCS HOCUTENEM IPaBUTALMU Kak
(byHIAaMeHTaIbHOTO MpoLiecca.

3. ®u3nyUecKuil BakyyM B TEOPUH IEKTPOCTATUYECKOW I'PABUTAIMU: aKTUBHAs cpeja
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[Mpennaraemas Teopusi BO3BpAIIAETCS K MJEe CPe/ibl, HO Ha COBEPIIEHHO HOBOM ypOBHE, N30e-
rast ONIMOOK KaKk MEXaHW4ecKoro 3(upa, Tak 1 naccupHoro Bakyyma KTII.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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