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[TpennoxeHna 3MeKTpOAMHAMUYECKAs: MOJIENb IBUIKEHUS 3apsKEHHBIX
yacTul. M3 KJ1acCu4eCKUX ypaBHEHUN 3JIEKTPOIUHAMUKHU BBIBEICHbI
“pensiTuBUCTCKUE (POPMYIIBI” ISt CUIIBI B3aUMOJCHCTBUSA ABYX
JBIDKYILUXCA 3apsi/ioB, TaKue Kak npeodpazoBanus Jlopenua,
“pensituBucTCKUil 3aKoH Kynona”, a Taxke (OpMyJIIbl AJisi CHITBI
B3aMMOJEHCTBHS OJUHOYHOTO 3apsAJa C JEKTPUUECKUM U MarHUTHBIM
nosieM. [Ioka3aHo, 4TO HE CYLIECTBYET HUKAKOTO “pEISATUBUCTCKOrO
YBEJIMYEHUS MACChl” U “pEIATUBUCTCKOTO 3aMEIJICHUSI BPEMEHU, a
CYILIECTBYET OCIA0JICHNE B3aUMOICUCTBUS 3apsSXKEHHON YaCTHIIBI C
STUMHU HOJISIMH, SBJISIOILEECS CIeICTBHEM (POPMAIBHOTO YMEHbLICHUS
BEJIMUMHBI 3aps/1a IpU JBHKEHUU 3apSKEHHON YaCTULIBI.
[Tpoananu3upoBaHO U3MEHEHUE YacTOThI KOJIeOaHUI CUCTEMBI 3apsi10B
npu ee ABM>KeHUU. [lokazaHo, YTO 3TO U3MEHEHUE CBI3aHO C
YMEHBILIEHUE CUJIbI B3aUMOJIEHCTBUS MEX Y 3apsanamu. Bee
NPUBEJICHHBIEC B JAHHOU CTaThe ()OPMYITBI BBIBEJCHBI M3 KIIACCHUECKUX
(bopMyI sIeKTpoMarHeTu3Ma U He UMeroT HUKakoro otHomenus k CTO.

Proposed is the theoretical model of features of moving charged
particles based on classical electrodynamics. “Relativity formulas”, such
as Lorentz Transformation formulas, “Relativistic Coulomb’s Law’ and
formulas of interaction between moving charged particles and electric
and magnetic fields have been obtained from classical equations of
electrodynamics. It was shown that do not exist so-called “Relativistic
mass” and “Time Dilation”; but only exists the formal declination of
charge of moving particles affecting interaction between said charged
particle and electric and magnetic fields. Deviation of frequency of
electromagnetic wave emitted by moving charges was analyzed. It was
shown that such effect is the result of weakening of interaction forces
bonding moving charges. All formulas and conclusions represented in
the present article are based on classical formulas of electromagnetism
and do not have any relation to Einstein’s Special Relativity.
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teopust orHocuteapbHOCTH (CTO), HauaBmIas B pe3ysabTaTe “IpOJBUHYTOTO TTHapa’ CBOE
TpuymdaabHOE mecTBHE Mo (PU3KKE, MPOHUKHYB BO MHOTHE €€ pa3zaeibl. CIopbl BOKpYT
CTO nponomxkarorcs yxxe 6onbire 100 net, xoTs opurmanpHas Hayka cuntaer CTO
IIOJIHOCTBIO IOKA3aHHOM U MOJATBEPKACHHON dKCIIEpUMEHTaMU. B TO ke Bpems psag
MPHUHIUIHATBHBIX TPEANOI0KEHNH (TOCTYIUPOBAHHBIX “U3 HMYET0”), Ha KOTOPBIX
ocuoBana CTO, Takue, HanpuMmep, Kak ckopocthb cBeta C (ctp. 4 [1]), KoTopast ecTh
MaKCUMaJIbHO BO3MOXKHasl, IaBHO SKCIEPUMEHTAIBHO OIIPOBEPTHYTHI.

[Ipourenue opurnHaibHOM cTaTh [1] BbI3BIBAaET cpasy psj BonpocoB. Hampumep,
OWHILTENWH yBEPSIET, UTO ABUKEHUE MAarHUTa OTHOCUTEIBHO MPOBOJAHMKA U IBUKEHUE
IIPOBOJHHMKA OTHOCUTEIBLHO MarHUTa — 3TO OJHO U TOXe. B To ke Bpemst
SKCIEPUMEHTAIBHO JOKA3aHO, YTO ABUKEHUE HOCUTEII OJHOPOAHOTO MATHUTHOIO TOJIS
(MarauTa) OTHOCHUTEIIBHO MTPOBOIHUKA HE HAaBOAUT B HeM DJIC, a BOT IBHXKEHHE
MIPOBOJIHMKA OTHOCUTEIBHO MarHUTa — HAaBOAMUT. DTO oTMeTuI eme Papaneil.

To, 4T0 CKOpPOCTH 31.Mar. BOJIHBI HE CKJIAJIBIBAETCS CO CKOPOCThIO UCTOYHUKA (Y
DitHIITeHA 9TO MPSIMO-TaKH OTKPBITHE, CM. CTP. 5 [1]) — 3TO 1aBHO M3BECTHAS
0CcOOEHHOCTh 3aKOHA CJIOXKEHHS CKOPOCTeil BOIHBbI (JTF000i, B TOM YHCIIE,
aKyCTHUYECKOM), IPH KOTOPOM CKOPOCTH BOJHBI HE CKJIAJIBIBAETCS CO CKOPOCTHIO
HMCTOYHHKA, HO CKJIQJIBIBAETCSA CO CKOPOCThIO MPUEMHHUKA (YTO y DUHINTEHHA MTOCIIeTHEE
KaK-TO HE YIOMSHYTO, BO3MO>KHO OH ITPOCTO 00 3TOM HE 3Haj). DTO OTHOCUTCS K JHO00H
CUCTEME KOOPJMHAT, TaK KaK BOJIHA HE ABJIAETCS MaTepUaIbHBIM TEJIOM, a SBJISETCS
BO3MYILEHUEM HEKOM CpeJIbl — HOCUTEIIS BOJIHBI U CKOPOCTh €€ ONPEAEIISIETCS CPeloil, B
KOTOpOI1 OHa pacrioCTpaHseTCs.

B [1] noruka BeIBOAA NpUBsI3aHA K “IYTH Jy4ya CBETa’, KOTOPbIA DUHIITEHH
[IOYEMY-TO cuuTaeT JUIMHOM (??!) (mpuueM 371ech JIyd CBETa U CBET BOOOLIE, U TOUYEMY
3TO, HAMPUMED, HE “TyTh 3ByKOBOW BOJIHBI?). Tak Kak 3JIeKTpOMAarHuTHas BosiHA (JTyd
CBETa) MaTEepPUAIBLHBIM TEJIOM HE SIBJISIETCS, TO €€ “IyTh” HE MOYKET CUUTATHCS JJTMHOM.
Kpome Toro, kK MaTepualIbHBIM TeJlaM 3aKOH CJIOKEHUS CKOPOCTH BOJIHBI OTHOLIEHMS HE
nMeeT (CKOpOoCTH CcKiazbIBatoTcs no ["anuiero).

To ecTb JHHIITEIH COBEPIICHHO HEONIPABAAHHO OAMEHUJI 3AKOH CJI0KCHH S
CKOpOCTell MaTepraIbHbIX TeJl 3aKOHOM CJI10’KeHUsI CKOPOCTell BOJIHBI.

Jlormueckuii BBIBOA “3aMEUIEHHS X0Jla BpEMEHHN B ABWXKYIIEHUCSA CUCTEME
KOOpJUHAT U “U3MEHEHHUE JINHBI CTepxkHS~ (cTp. 5, 6 [1]), oTMeuaembIit
“Ha0nrofaTenieM” B HEMOJBHKHOW cucTeMe KoopauHaT [1] siBisieTcst kpaiiHe AerieBbIM
copr3MOM, OCHOBAaHHOM Ha TOM K€ “IlyTH JIy4a CBeTa”, KOTOPbIH, B YaCTHOCTH,
pacchlnaercst pH Bonpoce:”A Kak 3TOT “HabitoAarens” 3To oTMevaer?”.

Bpamienue 3emiin OTHOCUTENBHO HEKOW CpeJibl, HEMOIBUYKHOM B
TEOLEHTPUUYECKOM cUCTEME KOOPAMHAT, KOTOpasi OTBETCTBEHHA 32 3JIEKTPOMAarHUTHOE
B3auMojIelcTBHE (3(upa) JaBHO 3aperucTpupoBaHo uurephepomerpamu. To, uro
uHTephepoMeTpaMy He 3apErUCTPUPOBAHO JABMKEHHS 3eMJIU OTHOCUTEIBHO “MHPOBOTO
a¢upa”, HEe TOBOPUT O TOM, YTO €T0 HET, TakK, Kak peajibHas (pU3MKa pacroCcTpaHEHHS 3J1.
Mar. BOJIHBI, a TaK)Ke CTPYKTYpa IPOCTPaHCTBA COBPEMEHHOMN (PU3HKE COBEPILIEHHO
HEBEJIOMbI, B YaCTHOCTH IIOTOMY, YTO 3TH UCCJIEOBaHMS KpaliHe 3aTpyAHEHbI
(amMuHUCTpaTBHO) U3 3a oTputianus B CTO cymectBoBanus 3¢upa [1].

Kpowme toro, ckopocth cBeta C nosiBjsieTcsi TOJLKO B YPABHEHUSIX
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JICEKTPOAUHAMUKH (C = ) 1 HE MOXET UMETHh HUKAKOI'O OTHOIICHUSA K MEXaHHUKE.



Takxe, Tak Kak Macca 3apsKeHHO YacTHLbI B YPaBHEHUS
3JIeKTPOJAMHAMMKH He BXOJUT, TO UHTEPIIPETALINS U3MEHEHNUS TPAEKTOPHUHU 3apsia B
MarHuTHOM I0JI€ KaK YBEJIMYEHHE MACChl COBEPILIEHHO HE 0OOCHOBAHA.

Jla 1 He MOXKET OBITh “DIIEKTPOAMHAMUKY JBHKYIIUXCS (JIEKTPHUUECKH HEHTPAIbHBIX )
Ten”.

Crnircok MOKHO NPOJI0JDKATh U Janbliie. Marepuana npegocraTouHo. XKenarommm
PEKOMEHAYI0 MPoUYUTaTh [1] — TaM MHOI0 3a6aBHOTO (3TO AOJIKHO ObUIO ObI BOWTH B
“Tpynbl Macturyra uMm. Kamenko”, pazaen @usuka). Beipaxaro cBoe y1uBIEHUE U
BOCXHUILIEHUE HHTEPIIPETATOPaM 3TOro, KoTopblie npespatiiiu 9TO Bo yTo-TO
ynoboBapumoe.

31ech HY)KHO OTMETUTD, YTO JIKETCOPUH (XHUMEPHI), TAKUE, KaK ‘“UeThIPe CTUXUHU ",
¢draorecron, CTO, OTO 6butH, ecTh 1 OynyT. Ho OHU Beerna BEIOpachIBalOTCS HA
IIOMOMKY BMECTE C MX aBTOpPaMH (KTO Telepb IOMHUT aBTOpa (uIorecToHa?) Korja Hayka
(¥ MpaKTUKa) HAKOMUT KPUTHYECKYIO MacCy 0Ka3aTeNbCTB UX HEcoCToATebHOCTU. U
YeM PaHbIIE ITO MPOUCXOAMT, TeM Jiyduie. Ho BOT YTO yUBHUTENBHO, IOJIyYaeTCsl, YTO
HEKOTOpBIE XUMEPHI (JJaKe caMble B3/I0pPHbIE) OTPAaHUYEHHO padOTa0T, OOBACHSIOT
9KCHEPUMEHTAIbHbIE PE3Y/IbTAThl U 1aXKe HHOT/IA AAI0T IpecKka3aHus (MHaye Obl UX
cpasy 3apyOmin), 4To 1aeT WUTIO3HIO UX UCTUHHOCTHU. 1 10 HEKOTOPBIX TOp UX
UCHOJb3YIOT, 3aKpbIBas I71a3a HA UX SIBHbIE M MHOTHE ITPOTUBOPEUNS C IPAKTUKOH (TaM
UX Ha3bIBAIOT “niapajgokcamu’’). Ho BOT mpakTHka nmoka3plBaeT, 4TO OT XMMEp BCEraa
OosbliIe Bpesia, YeM I0JIb3bl, TaK KaK, B YaCTHOCTH, OHU 3arOPaXKUBAIOT MYTh K
uccienoBaHusIM. JT0 B ojHoU Mepe oTHocutest kK CTO.

JlaHHas cTaThs MOCBEILEHA PeabHON 3JIEKTPOANHAMUKE IBHKYILUXCS 3apsiioB
(3apsHKEHHBIX YaCTHII), OCHOBAHHON HE HA COMHHTENBHBIX CO(U3Max, a Ha KJIaCCUIECKUX
YPaBHEHUSAX 3JIEKTPOIUHAMUKH.

1. CusioBoe B3anMo/ieiicTBHE 3apsi/IOB

PaccmoTpuM critoBoe B3auMOIEHCTBUE IBMKYIIUXCS 3apsioB. CuinoBoe
BSaHMOHeﬁCTBHG 3apAa0B OTINYACTCA OT BSaI/IMOIIGfICTBHﬂ IMPOBOAHUKOB C TOKOM TEM,
YTO MPOBOJAHUKHU AJIEKTPUUYECKH HEHTpaNbHBL, a CBOOOIHBIE 3apsiibl — HET. Takum
O6p330M, CcHhJia B3&HMOHCﬁCTBHﬂ CHUCTEMBbI ABMXXYIIUXCA 3apAd0B CKIIAAbIBACTCA U3
KYJIOHOBBIX CHJI U JIOPEHLIEBBIX CUJI, BOSHUKAIOIIUX BCIEACTBUU IBUKECHHUS 3apsI0B,
Koraa )IBI/DKYIIII/II\/'ICﬂ 3apAd BbISBIBACT MMOABJICHUC MATHUTHOI'O I10JIA,
B3aUMOJCHCTBYIOLIETO CO BTOPBIM 3apsI0M.

Hpe)IHOJ'IO)KI/IM, qTOo B3aI/IMOI[eI>'ICTBy10T JABa OAMHAKOBBIX I10 BEINYHNHE OJHOMMCHHBIX
3apsijia (HarmpuMep, ABa JIEKTPOHA), ABMXKYLIUXCS OTHOCUTENIBHO JJab0OpaTOpHO
CHUCTCMbI KOOpAWHAT B OJTHOM HAITPaBJICHHUU C OJIHOI>'I CKOPOCTEIO V Ha pacCcTosIHUN r
napaiesnbHo apyr Apyry. OueBUIHO, YTO B JAHHOM CITy4yae KyJIOHOBBI CHIIBI OyIyT
pacTankuBaTh 3aps/bl, a JIOPEHLEBbI — NPUTATUBATE. [Ipu aTOM KaXkabIi 3apsia OyaeT
JIETETh B MArHUTHOM I10JI€, CO3JJaHHOM BTOPBIM 3apsiI0M.

CymmapHas cunia (MHOT/Aa ee Ha3bIBatoT cuioil JlopeHna, Tak kak OH NepBbIi €€ BHIBEN)

omuckBaeTcs Gopmymnoi Fy, = IEq +L =gE+q [\7 X é] , [2]

CrnenoBatenbHO, JIOPEHLIEBA CHIIa TPUTSDKEHUS JBUKYIINXCA 3apsA0B (BTOpoe
claraemMoe), KOTOpble IIPU IBU)KEHUH CTaIH TOKaMH, OyJIeT paBHa (B CKaJIsIpHOU opme):
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KynonoBa cuna (mepBoe ciaraemMoe), OTTAJIKMBAIOIIAS SJICKTPUIECKUE 3aps/Ibl OyaeT
paBHa:
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" 2, 1 [2] (1.2)
A CcKOpOCTB 3apsI0B, IPH KOTOPOH CHJIa IPUTSKEHNS paBHA CHUIIE OTTAIKMBaHUsA, OyaeT
paBHa:
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CrenoarenbHO, pu cKopocTax V < C KyJIOHOBBI CHIIBI IPE0OIAAA0T U JIETSIINE
OJJTHOMMEHHBIE 3apsi/Ibl OTTAJIKUBAIOTCS, HO TIPY 3TOM CHJIa OTTAJIKHBAHUS CTAHOBHUTCS
MEHBIIIE HAYaJIbHOU KyJIOHOBOI‘/'I 1 YMEHbLIAETCs MPU YBEIMUYEHUU CKOPOCTH V COTJIacHO
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Tenepp BcnOMHMM, 4TO paccTostHUE I — 3TO paccrosinue mexay JABVDKYIIEMUCA
3apsaamu. Tak 4To ke Mbl MMeeM B 3HaMmeHarene? [IpaBuibHO, 3TO ke PeNsiTUBUCTCKOE
BBIpQ)XEHUE [Tl PACCTOSIHUSA I U «HENMOJBM)KHOTO Habmoaaremns». [IpaBaa, B otmnunu
ot CTO, 31€ch 3T0 “peNSITUBUCTCKOE PacCTOSIHUE  MEPIEHAUKYIISIPHO BEKTOPY CKOPOCTH
JBUKECHMS 3aps10B.

CnenoBatenbHO, BhIpaXkeHHE OyAeT UMETh BUJL:
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TouHO Takoe ke BhIpaXKEHUE MOJIy4aeTCsl IS CIy4asi B3auMOJICTBUS ABYX
OJTHOHAITPABJIEHHBIX PA3HOMMEHHBIX 3aps0B (HapuMep, ABHKYITUXCS JJIEKTPOHA U
MO3UTPOHA). TOJBKO B ATOM CIIydae 3aps/ibl MPUTIATUBAOTCS KYJIOHOBBIMU CHUJIAMU U
OTTAJIKUBAIOTCS JIOPEHIIEBBIMH.

OueBuHO, uTO BhIpakeHue (1.5) sBisercs kak ObI 3akoHOM KyroHa, B KOTOpoM
Gburypupyer «peinsiTUBUCTCKAS JUTUHAY.

Onnako, k CTO 3T0 BBIpa)k€HHE HE UMEET OTHOIIICHHUSI, TAK KaK OHO OBIJIO BHIBEJICHO U3
KJIACCUYECKHX ypaBHEHUH dnekTpoauHamMuku. [lomyuaercs, yTo mpeobpa3oBaHue



JlopeH1ia opraHU4ecKH BXOJST B ypaBHeHUs MakcBesula U He YAUBUTEIBHO, YTO ATH
ypaBHEHUs MHBAPHAHTHBI OTHOCUTEIBHO TIpeoOpazoBanuii JIopeHia.

Bripakenue (1.5) 00bsACHSICT B3aUMOIECHCTBHE ABYX ABMKYIIUXCS 3apSIIOB U
CUCTEMBI 3apsii0B. B TO e Bpemsi HSKCIIEpUMEHTBI TOKa3bIBAIOT, YTO U OJIMHOYHBIN
JBUKYIIUICS 3aps]l B MATHUTHOM U 3JIEKTPUYECKOM I10JI€ MEHSIET CBOIO TPACKTOPHIO,

Kak ObI YBEIMUYMBAsACh B Macce. ITO OBLJIO, B YACTHOCTH, MPEITI0KEHO DUHIITSHHOM 1
ceituac siBiseTcs obmenpu3HadbiM. Ho 3To Tak:ke MOKHO OOBSICHUTH OCIIA0JIEHUEM CHIIBI,
JeicTByIoLIEl Ha 3apsa/] B 3TUX Nojsax. Ho mouemy 3to npoucxoant?

Hpeo6pa3yeM BBIPpAKCHUEC (14) JJI1 IBYX OJIMHAKOBBIX 3aps/10B q JdaJIbIIC:
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Takum 00pa3om nmoJry4aercs, 4YT0 NP ABUKEHUHN YACTHIA KaK ObI TepsieT CBOil
3apsil, KOTOPBIii MOJTHOCTHLIO ucye3aeT npu V = C.
Janee, 11st IByX 3aps0B pa3HON BEIMUYUHBI, IBIKYIIUXCS C OTHONU CKOPOCThIO V
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Ecnu onun 3apsin HenoxsmkeH (V, =0), To popmynia npUHAMAET BU:
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rae Fy, - KyloHOBa crta Uit IBYX HEMOABIIKHEIX 3apsioB (hopmyrna (1.2)).
311ech HY?’KHO OTMETHTB, YTO B OOILEM CIIydae PACCTOSTHUE MEXIY 3apaiaMu [, sSBISETCS

MEPEMEHHBIM, TaK KaK 3aps/Ibl JIBUKYTCS OTHOCUTENBHO ApYT Apyra. Kpome Toro, B
ciIydae, KOTJla BEKTOpa CKOPOCTH 3apsiI0B HE MapajuieabHbl, B popmyisl (1.7) u (1.8)
Bxoaut Cos® (F =F cos®), rae © - yron mexy Bekropamu V, u V,.

HpI/I ABWIKCHUU 3apsa/ia B OTHOPOJAHOM SJICKTPUYICCKOM I10JI€ C HAITPAKCHHOCTBIO E,
KOTOPOEC CO3aacT 3apsKCHHAA IMOBEPXHOCTD C paCpEACICHHBIM 110 IMTOBEPXHOCTHU



3aps0M (RJIEKTPONT), CHIIa B3aMMOAEHCTBHS ABMKYILETOCS 3aps/a C MOJIeM, OIISTh XKe,
YMEHBIIIAETCS Ha “PENATUBUCTCKUI KOAPPHUIIUEHT :

®opmyisr (1.5, 1.7, 1.8 1 1.9) moaHOCTHIO OOBICHSIOT OCIa0ICHUE
B3aMMOJICHCTBUS U IBYX JBUXKYIIMXCS 3apSAI0B MEXKITY COOOM U OIMHOYHOTO
JBIDKYILETOCS 3apsia ¢ JICKTPUISCKUM U MATHUTHBIM TIOJISIMHU.

OU3NYECKUM CMBICIIOM YIIOMSHYTOTO OCTa0JICHUS CHIIbI IPUTSHKCHUS WITH
OTTAJIKMBAHUS JIBIKYIIMXCS 3aPSIOB SBISICTCS B3aUMOJICHCTBHE DIICKTPHUYECKOTO U
MarHMTHOTO TIOJIEH 3apsiIoB, yMeHbIIarIee 3PHEeKTUBHYIO (ICHCTBYIONIYIO) BETUIUHY
JBYDKYILETOCS 3apsia.

CooTBeTCcTBEHHO, paboTa, MOTpaYCHHASI HA Pa3AeiICHUE OJMHAKOBBIX
IBIKYIINXCSA 3apsAfoB O, =0, = ( NpH yJaJCHUU UX B OECKOHEYHOCTH (CUnTAast 3apsi]

PaBHOMCPHO paCIIpCaACIICHHBIM I10 06"beMy SapH)KGHHOﬁ IIB.CTI/II_I]EJ) OIIPECACIIACTCS KaK:

o 2 @ 2 R 2
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Are, v 1°  Arme, 5 )4reR 5)4reR
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um A, ~ ———| 1—— | 6e3 yuera BTOPOro CJIaraemoro,
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2
rae, omsTh ke, ¢, =0/ ,/1-— |, a R — paauyc 3apspkeHHOi dacTuisl. B nanHOM ciydae,

CZ
OIIATH K€, CUUTACTCA, UTO 3apdabl UMCHOT OJJMHAKOBYIO BCIIMUUHY (ql = q2 = q) u

JIBHXKYTCSI C OIMHAKOBOW CKOPOCTBIO V MapajuiesIbHO IPYT JPYTY.
Torna sHeprus BeIXOAA ABMXKYILIETOCS 3apsiia ( U3 MOJIs ABUXKYIIETOCs €IMHUYHOTO
3apsna ¢ = 1 Ki (oHa ¢akTruecku sSBIsSETCS MOTEHIIMATBHOM SHEPTHei
UIEKTPUUECKOTO MO IBUKYILErocs 3apsaaa ¢, ) Oyaer npuOiau3uTeabHO paBHA
_a [V o9 [V (1.11)
R-owl =~ 2 R-01 ™~ 2 .
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Kpowme toro, u3 popmyisi (1.10) cieayer BbIBOJ, UTO MPU CKOPOCTH 3apsA0B paBHOU C
(umm penienbHO OJIM3KOM), SHEprus pa3/ieneHus (CIUsIHNSA) 3aps0B CTAHOBUTCS PABHOM
HYJIIO M QJIEKTPOHHO-TIO3UTPOHHBIE TIAPBI PACTIAIAIOTCS, YTO, MTO-BHIUMOMY U
HaOJI0AaeTCs Ha TPaHMIIe YEPHBIX JABIP, TJI€ Bce MaTepHajIbHbIE Tena (M Mapbl B TOM
yuciie) pazoraansl 1o C.

Jlanee He TPYIHO BUAETH, UTO €CIIU MOACTABUTh BHIPAKEHUE JJIS IBUXKYIIETOCS
3apsna (1.6) B popmyny cuitsl Kynona (1.2) nnu B popmyay cuisl Jlopenna F =qVB,

~

TO B PE3YJIBTATE MOTYYATCS BRIPAKECHHUS TSI CUITBI B3aUMOJICHCTBUS JIBIKYIIETOCS
3aps/ia B 3TUX MOJISX, MOJHOCTHIO COBMAJAIONINE C “pEeNATUBUCTCKUMHU . ECTECTBEHHO, K
CTO 310 HE UMEEeT HUKAKOI'0 OTHOIIICHMSI.

Co00TBeTCTBEHHO, BCS TAK Ha3biBaeMasi “peJsITHBUCTCKASI MeXaHUKa”,
OCHOBAHHAasl HA “pPeJIATHBHCTCKOM BO3PACTAHUM MACCHI” M “pPeIITHBHCTCKOM



U3MEHEHNH X012 BpeMEeHH B JIBHIKYIEeH cUCTeMe KOOPAUHAT”, He MMeeT HU4Yero
0011ero ¢ 1elCTBUTENbHOCTHIO.

Teneps mpocieanm 3a BEIBOJAOM “‘BelMUaiIeit GopMyIbl BCEX BpEMEH 1
HaponoB” E =mC? no marepuany “Teopun nons” JI&JI ([3], ctp. 43 - 45). Kcratu, 3T0T
BbIBOJ “110 ymordauuio” (y JI&JI MHOTO 4ero “ro yMoa4aHuio”) OTHOCHTCS K
HEe3apsHKEHHOW YacTHUIE HE HAaXOJSIICHCS B TOTEHIIUAIBHOM I0JI€.

Haunewm ¢ “pensiTuBUCTCKOr0” jarpankuaHa.
WuTepBan BpeMeHM B IBHXKYLIEics cucteMe koopauHat corinacHo CTO pasen

t—t = At=— 20 o dt = dt -

b t,
JleticTBue st CBOOOIHOM YaCTHUI[BI paBHO S = aj ds = I Ldt, roe a - Hekwi
a t
KO3 (ppuIeHT.
V 2

W3 sTux BhIpaskeHU# noayvaercs “pensTUBUCTCKUI narpamkuan” L =—-aC 1—F .

Jlanee myTeM HECIOKHBIX MPeoOpa3oBaHuM (CpaBHEHUEM C KIIACCUYECKUM
2

JarpaHxuaoMm L =

npu C — o0 ) onpezensercs IOCTOSIHHAS &, KoTopas

oKa3bIBaeTcst paBHa a =mC .

V 2
Jlanee narpamxuan “npespamiaercs” B L=-mC?, [1- — .
CZ
113 (%) 9’ = i mOV 113 (%)
HoGapisis Tyza “pensaTUBUCTCKUI MOMEHT” P=m.,V = ——— ¢ “BO3pacTaoIleii
\Y
o

Maccon” HOJIy4aeM “pesITUBUCTCKOE BhIpaKEHUE™ Uil SHEPTUU CBOOOTHOM

2
G o, m y ‘
gactuiel E=pV —L = —F=——, U3 KOTOPOH CJIeNlyeT “camasi Be/MKas dhopmyna Bcex

=

BpeMeH 1 Hapoaos” E =mC? - “sueprus noxos” npu V =0.

OueBuzHO, uTo ecnu dt' =dt m m=m; =const, To Bech 3TOT “BBIBOA” PacCHIIACTCS U
mv? mv?

9Ta “sHeprus mokos” paBHa Hymo: E = pV —L=mV? -

E, ., =0.

TakuM 06pa3oM, 3Ta “Bemmdaiimas popMyna Bcex BpeMeH u Haponos”, E=mC?,
KOTOPYIO MUIIYT Ha 3a00pax U KOTOPYIO 3HAET KaXKJbli TBOPHUK U PEOECHOK B IETCKOM

", COOTBCTCTBCHHO,



cany, sIBISETCS MPUHIMITUAIBLHO HEMPABUILHOM U SHEPTUS TOKOAIIETOCs

(He3apsKEHHOr0 U He HaXOASILENCs B IOTEHIMAIbHOM I10JI€) TeJa paBHa HYIIIO.

N, onaTs Ke, B (hopMyJie IHEPTUU He3APSKEHHOT0 TeJia (YaCTHIIbI) He J0/KHA

¢urypupoBars ckopocth cBeTa C, Tak KaKk OHA MOSABJISIETCS TOJbKO B YPABHEHHUAX
1

N Eoto .

CrnenoBaTenbHO, HET HUKAKOIO Mepexo/ia Macchl B JHEPIUI0 U 00PATHO.
JIoOTHUTENBHBIM CBUACTEIILCTBOM OTCYTCTBUS “IHEPTUU MOKOSA™ (TO, YTO 3Ta
“aHeprus”’ paBHa HYJIO) SIBJISIETCS PABEHCTBO YHEPTHUHM raMMa-KBaHTa, U3Iy4€HHOTO MpU
AQHHUTWISIIIUY 3JIEKTPOH-TI03uTpoHHOM napsl (511 KaB), ¢ sneprueit
ANEKTPOCTATUYECKOTO (KYJIOHOBA) CIUSHUS JaHHOM Mapbl. ITO TOBOPUT O TOM, UTO BCS
SHEPTUsI AHHUTWISALIUY MTOTYYaeTCsl TOJIBKO 3a CUET SHEPTUU CIUSHUS (WA pa3eieHus
pu POTOPOKIEHUH ) STOM Mapbl, CBsI3aHHOM cuio KynoHa, a “s>Heprus mokos” B 3TOM
HE y4acTBYET.

jekTpoauHamMukn: C =

2. 00 yckopuTeIsiX 3apsisKeHHbIX YaCTHIL

B kauecTBe npumMepa B3auMOACUCTBUS JBUKYIIETOCS 3apsijia C MOJeM,
nojicTaBuM BeipakeHue (1.6) B hopmyiy ais nmeproja oOpaiieHust 3apsyKeHHOW YaCTHIIBI
B OJIHOPOJAHOM MarHUTOM II0JIE:

po2zymy) 2z om _2z\' ~ ) _2rm 2.1),
Blg, ] B V? B¢ B ¢
q| 41-=%
C

371€ech, IPU KEJIaHUU, MOXKHO YBUAETh TaK Ha3bIBAEMYIO “PEISITUBUCTCKYIO Maccy”

- (em. [2] c1p. 487). Ho o4eBHaHO, 4TO Macca 3apsyKEHHOM YaCTHIIbI

IIPY IBUYKEHUH HE BO3PACTAET, TaK KaK, OIATH K€, MACCA 3aPSAKEHHOI0 TeJIa HUKAK He
BXOIUT B HcXoHbIe BhIpaxenus (1.1) u (1.2), kak u Bo Bce BbIpaKeHHsI
3JIEKTPOAMHAMMKH, H MOJYYCHHAA “pPeJIITHBUCTCKAA Macca”, KOTOpas Urpaer
O04YeHb BAJKHYIO POJIb B TAK Ha3bIBaeMOH “peIITUBUCTCKOI MexXaHNKe”, peajJbHOI0
(pu3nUYecKoro cMbIC/Ia He UMeeT U ABJIACTCH PUKIuei.

B 10 xe Bpems BolpaskeHue (2.1) MOKHO NpPEACTaBUTH B BUJIE

po2Em) 2z M |_2zMm (2.1a),

Blg | B NE B q,




2
_ 113 99

rae ¢, =( 1—3 - “ocita0yieHHBIN” 3a cueT nBmwKeHus 3apsa (cMm. popmyny (1.6)).

[Ipu 3TOM Macca yacTuLbl ocTaeTcs Hen3MeHHON. Cle10BaTeNbHO, U3 3a YMEHbIIEHUS

JICHCTBYIOLIEH BEJIMUMHBI 3aps/ia, JUIsl TPOJOJKEHUS pa3roHa 3apsyKeHHOM YacTULbI 10

99

“pENATUBUCTCKUX CKOPOCTEN ™ MPUXOIUTCS YCHIIMBATh HAMPSKEHHOCTH nojeil. Kak
MOKHO BUJIETh, BCJICICTBUU TOTO, YTO B BhIpakeHuH (2.1) Macca M u 3apsij ( oOpaTHO

1
IPONOPIMOHATIBHEI JAPYT Apyry (M oc =), 06e GOopMYIIbl OTUHAKOBO OMUCHIBAIOT
q

JBUKEHME 3apskeHHON yacTtulibl. Ho pa3HuIa 3/1ech noayyaeTcsi IpUHLUMIIMAIbHAS, YTO
HaIpsIMYIO CKa3bIBA€TCsl HAa SHEPTETUUYECKUX PACUyeTaxX yCKOPUTEIEH.

Taxum 00pa3oM, uTo ke moiydaercsi? BIXOJUT YTO SHEPreTUYECKHE PACUETHI
YCKOpPUTEJIEH MPUHIUIIAATIBHO HE BEPHBI?

A Terepb BOIPOC, MHTEPECHO, BO YTO K€ BKJIAIBIBACTCS SHEPTHS B YCKOPUTEIISIX ?
Tam, onTh e, MPeAnoaarajioch, 4YTo IpH “peasiTUBUCTCKUX CKOPOCTAX BO3PACTAET
Macca 3apspKeHHOM 4acTHIIbl M, COOTBETCTBEHHO, €€ KuHeTndeckas 3Heprusa. Hanpumep,

V 2

pu \é =0.999 l—? ~ 0.045 u macca “yBenmuuuBaetcs’’ B 22,4 pa3za. Tak kak macca

HC BO3pacCTacT, TO MICTUHHAA KHHCTUYCCKAs SHCPIUs 4aCTUIbI 6YI[CT B 22,4 pa3a MCHBIIC

oxujaemMoi. MakcumalibHasl BEJIMUYMHA KUHETUYECKOW AHEPTUH YacTHIIbl Oy/IeT paBHa
2

mC
VV = , KaK 6]:1 €€ HC PA3TrOHsIN. HaanMep, MaKCHUMaAJIbHAA KHHCTUYCCKAsA OHCPIrUsia

meC2 B 9.1x10*' x9x10"
2

a1eKkTpoHa 6yzer paHa W = =4.1x10™" Jx nmm

4.1x107%

—— =2.6x10° 5B uu 0.26 M»s. CunTaercs, 4To IIpH pa3roHe >1ekTpoHa jo 0,5
1.6x107"

M>bB macca Bo3pacTaeT IPUMEPHO B 2 pas3a (& ), a mpu pasroue 10 10 MaB — npumepHo
mO

B 28 pa3 [5, 6]. Eciu e Macca He BO3pacTaeT, TO YHEPIHsl pa30rHAHHOTO JIEKTPOHA TaK
u ocraercs nopsaka 0.26 Mas. CTaHOBUTCS NOHSTHBIM, I0YEMY 3JIEKTPOH, Pa30rHAHHBIN
70 “04eHb OOJBIINX SHEPTUil”, B aTOMHBIX PEAKIHUAX HE y4acTBYET.

Co0TBETCTBEHHO, MaKCUMaJIbHAsl SHEPTHsl MpoToHa OyzaeT nopsaaka 500 Mss unu 0.5 '8
1 HY 0 Kakux yckopuresax Ha 200 u 1000 I'3B Ha yacTHIly rOBOPUTH HE IPUXOAMTCH.
DHeprus ke “BroHsieTcs’” B 3JEKTPUUECKNE U MarHUTHBIE MOJISL C KOTOPBIMU YacTULA MPU
OYEHb OOJIBIINX CKOPOCTSAX NMPAKTHUECKU HE pearupyer.

Ho 31echp HE00X0AMMO OTMETUTD, YTO NPH PA3roHe 3apPsIZKEHHBIX YaCTHI 10
“peATUBUCTCKUX CKOPOCTEei” M0JIy4aeTcsl HHTEPEeCHbIH M 0YeHb BaKHBIN dPPeKT.
leJ10 B TOM, 4TO NPH TAKUX CKOPOCTSIX YaCTULA (HApUMep, NPOTOH) KaK 0Obl
TepsieT 3apsiji, CTAHOBHUTCS KBAa3MHEHTPAJIBbHON U MOKeT CBOOOAHO IPOHUKATH B
BellecTBO (KaK HeHTPOH), IPE0/10JIeBasi KYJIOHOB SHEPreTUYeCKUil Oapbep U MPUHOCH C
co00l CBOIO KMHETHUYECKYIO SHepruto. Takum oO6pa3oM pa3orHaHHas 4aCTHULA MOXKET
MHULUUPOBATH SJIEPHbIE peaklliy, TaKue, HalpuMep, KaKk CUHTE3 TSAKEINbIX A1eMeHTOB. U,
4yeM OoJlblile pa30oTrHaHa YacTHUIla, TEM MEHbILE €€ JeHCTBYIOMUN 3aps/] U TeM OoJIbIle ee
MMPOHMKAIOIIAS CTIOCOOHOCTB. To ke, erie B O0IbIIeH CTeeHH, OTHOCUTCS K
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YCKOPUTEIISAM Ha BCTPEUYHBIX ITyUyKax, TeM 0oJjiee, 4To 00e CTaIKHBAIOLIMECS YaCTUIIbI
CTAHOBSTCS KBa3UHEHTPAIbHBIMU U OTCHIHAIBHBIH Oapbep NPAKTUUECKU OTCYTCTBYET
(cM dopmyasl (1.4, 1.5)).

Tenepsb onpeneauM, Ha 4TO ke, BCe TAKH, PACXOAYeTCs JHEPIHsl yCKOPHTEJIs.
Kak 65110 ynomsnyTo Beiie, cornacHo CTO macca yacTuIlbl IpH Pa3roHe B yCKOPUTEe
pacTeT, ee KUHETUYECKas SHEPIHs BO3PACTAET U, IIPH CTOJKHOBEHUH C MUILEHBIO, 4aCTh
ee pacxo/lyeTcs Ha IIPeoi0JeHHE IOTEHINaIbHOro 6aprepa. BoT Ha 3To (omATh xe,
cornacHo CTO) u yxoaut sneprus yckopurenst: Wy, 1o —0,0 =W, c7o WIH

2
Vki n

%% _ (2.2)
2 dre,r 2 ’

rie Q, - 3apsj 4YaCcTHIbI, TOTCHIUAIBHBIM Oapbep KOTOPOH HY>KHO IIEPOJ0IETh

(mpuOIM3NTHCS K HeW Ha pacCTOstHUE ), O, = CONSt - 3apsi pa30orHaHHHOW YacTHIIHL,

2
VZkin
mO 13 £X)
m, = - “peNIATUBUCTCKAs Macca 4acCTULIBI, Wm_CTO = -
V2 2
o
MOJIHAs] KWHETUYECKAsi SHEPTUsl YCKOPEHHOW YaCTHUIbI C YI€TOM BO3PAaCTaHUSI MACCHI,
2
V? V
mO

Wkin—CTO = = KHUHETHYCCKAA SHCPIrusd, OCTaBIIasACA MOCIIC

MIPEOI0JEHHS MOTEHIIMAIBHOTO Oaphepa.

B T0 ke BpeMmsl, cOraacHO IEKTPOAUHAMUYECKOW MOJIENH, ONIMCAaHHON B JAHHON
CTaThe, KHHETUYECKasi HEPIUsl YaCTUIIbI IIPU pa3roHe 10 ckopocTel ommskux k C
IIPAaKTUYECKH HE BO3PACTAET, TAK KaK HE BO3PACTAET €€ Macca, HO IIPU 3TOM
YMEHBIIIAETCsl BEIMUMHA 3apsi/ia, 4YTO [IOMOTaeT MPeo10JIeTh MOTEHIUAIbHBINA Oapbep.

V 2
vz D% 1- c? omv?
BoOT Ha 3TO ¥ YXOIHUT 3HEPTHUSI YCKOPHUTEIS: —= — = (2.3),
4reyr 2
\ : « w99 . ka?n
rae m=const, ¢, 1—F - “ocnabyIeHHBIN” 3apsAa pa3orHaHHOM yacTunsl, W, = —

- KHHETUYECKas SHEPTHsl, OCTABIIASACS Y PA30THAHHOW YACTHUIIBI TIOCIIE TIPEOI0JICHHS
MOTEHIIUAIBLHOTO Oapbepa.
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Teneps YMHOXXUM IPABYIO U JIEBYIO YaCTH BbIpaxkeHus (2.2) Ha

V 2
) Q0% 1‘? 2
movzkin _ — mO kin
2 Are,r

bopmysioii (2.3), BeIBeACHHON 13 POPMYIT JIEKTPOAMHAMUYECKON MOIEIIH.

To ecTh, 3HEPrUs YaCTULIBI, IPOLIEALICH KYIOHOB Oaphep MOIy4aeTcs B TAaKOH ke, Kak U
B ClIy4ae “‘BO3pacTaHMs MAacChl , HO BOT Macca-TO HE BO3PACTacT, a JHEPIHsl YCKOPUTEIs
YXOJIUT Ha HEUTpanusanuio 3apsaa asuxymieiics yactuusl. [Ipu V = C Bropoil uien

(3Heprus NoTeHIHUaILHOrO Oapbepa) CTAHOBUTCS PaBHBIM HYIIIO U, KaK ObLIO OTMEUEHO
2

PE3YIbTATEC IMOJTYYUM , YTO IIOJIHOCTBIO COBIIAAAcCT C

Boie, W = . 1 3710 gBAsieTcs MaKCUMaIbHO BO3MOKHOM SHEPrUEr pa30rHaHHOM

YaCTULbl, poLIe el NOTeHIMAIbHbIN 6apbep. HyXKHO OTMETUTB, UTO 3/1€Ch BOZHUKAET
BOIIPOC, a TP TOPMOKCHHUHU YaCTUIBI B KYJIOHOBOM I10JIC HC BO3BpAIIACTCA JIM SHCPIUsi,
3aTpayeHHas Ha HehTpanu3auuto 3apsna? Ho, Tak win nHave, 4acTUIA TEPSET SHEPTUI0
Ha IpojAajieHue MOTEHIMAILHOT0 Oapbepa coriacHo gpopmyie (2.3) U KuHeTHYecKas
SHEPIus 3aTOPMOKEHHOM YaCTHUIIBI C “BOCCTAHOBIIEHHBIM  3aps0M, OIATh XKe, paBHA

2 CZ

my\V,; m
OT“'” u, B Ipejene, —

Takum 00pa3om, pa3roH YacTHII JI0 “PEIATHUBUCTCKUX CKOPOCTEH” MMeeT
¢busnvecknii (M IPaKTUYECKUIA) CMBICT, HO COBEPIICHHO IPYTOi, YeM TOT, KOTOPBIH eMy
npunuceiBaer CTO.

N, onsate ke, kK CTO ¢ ee “peassTUBUCTCKOI Maccoi” U “peIATUBUCTCKUM
BpeMeHeM” 3TOT BbIBOJ He HMeeT HUKAKOr0 OTHOmeHus. U 310 He anbTepHaTnBa
CTO, a peasbHOCTb, Tak Kak (OpMYJIbl 3JEKTPOAUHAMUKHN UMeeT npuopertet nepen CTO
MOTOMY, YTO OHH OBLITH MOJYYEeHBI 33JJ0JT0 A0 DUHINTEHHA, U, cooTBeTcTBeHHO, CTO
SBIIAETCS “NUIITHEN (JOKHOM) CYITHOCTHIO”, WM, BhIpaxasch si3bikoMm PAH, —
JKEHAYKOM.

3. K Bompocy 0 KHHETHYeCKOM JHEPIrUM MPOTOHOB CBEXBBICOKUX
JHEpPruu

Kak 65110 moxa3ano BBIIIC, MAKCUMAJIbHASA KUHECTHUYCCKAs SHCPTHUA SapﬂX(CHHOﬁ
2

YaCTHULIBI paBHA Wkin = T . HpI/I 9TOM MacCa 94aCTHULbI HC BO3PACTACT, 4 TOJILKO

YMEHBIIAETCS JEUCTBYIOIAs BEJINUYMHA 3apsAJia U, COOTBETCTBEHHO, SHEPTHSI €€
NEKTPUYECKOT0 U MarHUTHOT O NoJiel. COOTBETCTBEHHO, YMEHBILIAETCS KYJIOHOBA CHIIA
B3aUMOJICHCTBUS JBIKYILEHUCS 3apsHKEHHOW YaCTHUILIBI C IPYTUMU 3apsaiaMi. Takum
00pa3om, yacTuIa CTAaHOBUTCS KBa3WHEUTPaIbHON M MOKET MPOHUKATH Yepes
SHEpreTHYecKuil 6apbep, BbI3bIBas SEPHbIE PEaKLIUU.

JIONOJTHUTEIBHBIM MOATBEPKACHUEM 3TOMY SIBIISIOTCS Pe3yJIbTaThl HAOII0ICHHUH
KOCMUYECKHX Jy4eil, pH KOTOPHIX OBLIN 3apETUCTPUPOBAHBI POTOHBI C YHEPTHEN B
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3x10% 5B, To ecTh Kak/as Takas yacTULA OYATO Obl MMEET KHHETHUECKYIO SHEPTHIO B
50 JIx, koTOpas mpu NOTJIOMEHHH HEKUM MaTEpUaIOM JIOJKHA BBIICIUTH 3Ty SHEPTHIO B
BUJIE TEIUIa B O4Y€Hb MasioM o0beme. [Ipu TopMokeHUH Takoi yacTUIlBI B aTMOochepe
o0pasyeTcs JIMBEHb U3 MIJUTMOHOB BTOPHYHBIX YACTHULL, HO B TBEP/IOM TEJIE YHEPTHUS ITUX
YaCcTHII, TaK WM nHa4e, OyzneT mpeoOpazoBaHa B TeI10. Takum 00pa3om, IPOTOH C

sHeprueii B 3x10%° 5B (ecTh Takxke MPEANOI0KEHHE, 9TO 3TO HE IIPOTOHEL, a
pa3orHaHHBIC sA/pa aTOMOB JKeJie3a) JODKEH OblT ObI MEXaHWYECKH MOBPEANUTh IPUEMHUK
Uk, XOTA 6LI, OCTaBUTH HA HEM 3aMETHBIC CIICAbI.

“Cosmic ray particles with even higher energies have since been observed. Among them
was the Oh-My-God particle observed on the evening of 15 October 1991 over Dugway
Proving Ground, Utah. Its observation was a shock to astrophysicists, who estimated its
energy to be approximately 3x70%° eV (50 J) — in other words, an atomic nucleus with
kinetic energy equal to that of a baseball (5 ounces or 142 grams) traveling at about 100
kilometers per hour (60 mph)”. [9]

“Boliu HeOagHO 0OHAPYICEeHbl KOCMUuYecKue ayuu oaxce bonvuiux suepeuti. Cpeou Hux
ovina wacmuya “O moti bo2!” obnapyscennasn 15 oxkmsaopsa 1991 2o0a 6 /azeetl [Iposune
I'payno, FOma. Ee omkpvimue 26Un0cb Woxkom 0Jist acmpo@du3uKkos, Komopule OYeHuIU ee

anepauio 6 3x10%° 2B (50 [loc) — Opyaumu crosamu 2mo amomuoe 0po ¢ KUHEMU4ecKol
9Hepeuell pagroll IHepeuu belicoobHo2o mava (5 yuyui unu 142 epamma) nemsaueco co
ckopocmwio nopsaoka 100 km/yac (60 munv/uac).” (nepson I'. 1.)

Ho HHKaKuX cIeI0B MEXaHHYECKOTO BO3JICUCTBUS HE 3aPETUCTPUPOBAHO, TAK KaK ATH

3x10% 5B — 5T0 (UKTUBHAS SHEPTHs, U3MEPEHHAS [0 MATHUTHOM METOIIKe

(OTKJIOHEHHIO 3apsHKEHHOMN YaCTHIIBI B MArHUTHOM mofe). M a3tu 3x10% 3B - ecTsh
SHEPrus, MOTpaueHHas Ha KOMIICHCAIIUIO 3apsi/ia, a peaibHas KHHETUYEeCKask YHePTrHs
TaKoro pazorsanHoro nmporona pasHa 500 MaB u we 6ombiie. COOTBETCTBEHHO, OH HE
MO’KET HAaHECTH BUJIMMBIX TOBPEXKACHUN JAaTUYMKY (OCTaBUTh MEXaHUYECKHE CIIE/IbI Ha
munieHn). Takke 0OTMEUEHO, YTO TaKWE YaCTHUIIBI TPUXOIAT HE U3 HAIllel TaJJaKTHKH, a
OTKyZa-To u3gajueka. CoriacHo CyIecTBYIOIIMM MOZEISM B3aUMOIEHCTBUS
AJIEMEHTAPHBIX YaCTHI], TAKHE BHICOKOIHEPTETUUECKHUE TPOTOHBI JOKHBI ObLITN ObI
JIABHO MOTJIOTUTHCS MEX3BE3JHOM cpeoil (paccesTes Ha poToHaX (POHOBOTO U3ITyUEHHUS)
¥ oHH, cornacHo npezeny I'3K (5x10" 3B) [9], TeopeTHuecky He JOTKHBI OBUTH GBITH
3aperucTpupoBanbl. Ho 3TOT mapamokc MOXKHO OOBSICHUTE TEM, UTO 3apsij] ITHX
MPOTOHOB (WX 7P AJIEMEHTOB) (pakTHUECKH OOHYIICH U UX MPOHUKAOIIAs
CIOCOOHOCTh MPAKTUYECKH TaKas ke, Kak y HeWTpuHo. Kpome Toro, kBa3zuHenTpaabHbIe
YaCTHUIIBI “TIO ONPEAETICHUIO” He MOTYT B3aUMO/ICHCTBOBATH C AJIEKTPOMArHUTHOM
BoJHOM (poronamu) u mnst Hux npenen ['3K He padboraer. Jlanee, M3BECTHO, YTO TaKUe
YaCTHUIIBI PETUCTPUPYIOTCS KpaitHe peKo, YTO, MO-BUAMMOMY, TOBOPHUT O KpailHe HU3KOM
BEPOSTHOCTH UX B3aUMOJIEUCTBHUS C BEIIECTBOM (CKOpee BCET0, TAKOM XKe, KaK y
HEHUTPUHO). MOXKHO TaKkKe MPEINONI0KUTh, YTO Ha CAMOM JIeJI€ MIIOTHOCTh MOTOKA TAKUX
YacTHUIl BEJIMKA, HO PETUCTPUPYETCS TOJBKO HUUTOXKHAS UX YaCTh.

Kcrartu, Takue mpoToHBI TPH B3aUMOJICHCTBUU C MEK3BE3THON CPEIOH MOTYT
BBI3bIBATh SIIEPHBIEC PEAKIIMHN CUHTE3a 00JIee TSHKEIBIX 3JIEMEHTOB U HAJIMYHE TSXKEIbIX
2JIEMEHTOB BO BceneHHOM ABIISETCS CIECTBUEM 3TOTO MEXAHNU3MA, @ HE TOJIBKO
SIEPHBIX PEaKIUi TIPH B3PhIBE CBEPXHOBBIX, TEM 00JIee, YTO B3PHIB CBEPXHOBOH (H
peaKiuy CUHTE3a MPU 3TOM) MIPOTEKAET B TEUCHUU JHEH, a BpeMs CHHTE3a
CBEPXIHEPreTHUECKUMHU TPOTOHAMH HE OTPAHUYEHO U COCTABJISET MUJUTHAPABI JIET.


https://en.wikipedia.org/wiki/Oh-My-God_particle
https://en.wikipedia.org/wiki/Dugway_Proving_Ground
https://en.wikipedia.org/wiki/Dugway_Proving_Ground
https://en.wikipedia.org/wiki/Astrophysics
https://en.wikipedia.org/wiki/Atomic_nucleus
https://en.wikipedia.org/wiki/Baseball_%28object%29
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4. YacToTa KoJe0aHMil CHCTEeMbI 3aPS/I0B NMPH «PEJATUBUCTCKHUX
CKOPOCTSX»

PaccmoTpenHsblit B pazzaene 1 yacTHBIN clydail B3aMMOJICUCTBHUS JIBYX 3apsiOB
(popmyna (1.5)) umeer Gobioe MpakTUYeCKoe 3HaYeHKE. J[esio B TOM, 4TO B
JBYKYILEHUCS CUCTEME 3apsAI0B YaCTOTa KOJeOaHUI CUCTEMbl YMEHBIIIAETCS U,
COOTBETCTBEHHO, YBEJTUUMBACTCS JUIMHA BOJIHBI U3JTy4Y€HHUS, UCITYCKaEMOI0 JIAaHHOU
cucteMoil. Tak Kak B aTOMHBIX 4acax 3TAJIOHOM SIBJISIETCSA YaCOTA U3JIyYEHUsI aTOMOB
1e3usi, BOJAOPO/Ia U T.J., TO YaChl, yCTAHOBJICHHBIC, HAIIPUMED, HA CITYTHUKE, OTCTAIOT OT
HEIMOJBMKHBIX 4acoB, HaxoAsaumxcs Ha 3emiue. CoBpeMeHHask HayKa MPUITMCHIBAET 3TOT
3¢ ekt HeKOMY ‘“3aMeITICHUIO BPEMEHH ™ B JIBHIKYIITUXCS CUCTEMAaX — OJHOMY UX
rimaBHBIX ciaeactsuil CTO.

Bepuemcs k a3 dekTy yMEHBIICHHsI YaCTOThI KOJICOAHUN ABMKYIICUCS CUCTEMBI
3aps10B. OH 3JIEMEHTAPHO OMUCHIBACTCS ¢ TOMOIIBIO hopmyiel (1.5) He mpuberas k
TUTIOTE3¢ “3aMeJICHUs BpPEMEHU .

DaKTUYECKH MOJIY4aeTCsl, YTO CUCTEMA PA3HOUMEHHBIX 3apsA/10B, HAIIpUMEp, aTOM,
Kak Obl pacTATHBAETCS B HANPABIICHUH, IEPIICHANKYJIIPHOM BEKTPY CKOpocTu V H3 3a
TOTO, YTO B 3TOM HaIpaBJICHUU OcllabeBaeT KyJIOHOBA CHUJIA, CBSI3bIBAIOIIAS 3aPsIbL.
Takum oOpa3om, B ’TOM HamnpaBiieHUHU dacTora kKonebanuii cucreMsl YMEHBIITAETCSA
(yBenuuuBaeTcs JJIMHA BOJIHBI U3Iy4eHHUs). B TO ke BpeMsi, C SJHepreTH4ecKoil TOUKH
3peHUsI HampaBlieHue (TII0CKOCTD ), IEPIEHANKYIISIPHOE, BEKTOPY CKOPOCTH CTAHOBUTCS
MIPeANOYTUTENbHEH It KoJeOaHU U, COOTBETCTBEHHO, BEPOSITHOCTh KOJIeOaHHil B
JTAHHOM TIOCKOCTH BO3PACTAET TEM OOJIBIIE, YEM BBIIIE CKOPOCTb.

MOo’KHO MpOaHaTU3UPOBATh U3MEHEHNE YaCTOThI U3Ty4deHHs (KojaeOaHui) NBIKYIIEHCs
CUCTEMBI HCTIOJB3Ysl MOJIETh TAPMOHUYECKOTO OCIHILISATOPA.

Huxe npuBoaucs pparMeHT 3aMeTKH U3 MHTEPHET-KYypHala 00 «04epeTHOM
camoM TouyHoM noarsepxkaeHueM CTO»:

Heckonbko neT Ha3an rpymnmna kaHaackux GU3MKOB ouepenHoil pas «moarsepauiay CTO:

«@Du3uxku ocyuiecmeuiu Camyro mouHyr0 npo6epKy peéiamueucCmcKozo 3ameon1enus
epemenu

14.11.2007 14:49 | lenta.ru [8]

Dusuxu nposepuy MOYHOCHb, ¢ KOMOPOU CNeYUAlIbHAsL Meopusi OMHOCUMENbHOCMU
(CTO) Diinwmetina npedckasvigaem peismusUcmckoe 3ameoieHue 8pemMeHU.
Oxcnepumenm - camvlil MOYHBLL U3 NPOBOOUBUUXCS KO20A-TUOO 8 DMOU 0Oracmu -
NOKA3AJ, YMo NO2PeuHOCMb COCMAasisaem MmeHee 0OHOU 0eCAMUMULIUOHHOU CEKYHObL,
coobwaem sxcypran Science....

Konuuecmsennoe onucanue 3ameonenus HeOOHOKPAMHO NPOBEPSIOChH
aKCnepumeHmanvro (6nepguvle 8 1938 200y), kanaockue uzuku NpeOnpuHsIU ewje 00Hy
nonvimky. OHU UCNONBL30BANU U3BECTNHYIO MEMOOUKY AHANU3A CHEKMPA 8030YHCOEHHBIX
UOHO8, OBUICYWUXCSL C OKOJLOCBEMOBOU CKopocmbio. Eciu 0ns dsudscywecocs uona epems,
C Hawiell MOYKU 3peHUs, uoem 3amMemuo MeoieHHee, Mo OMpPAdXCAemcs Ha Yacmome, ¢
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KOMOpOU OH U3nyuaem 371eKmpomMacHuUmHble 0iHbvl (céem). M3mepus usmenenue
yacmomsl (npugoosiujee U K USMEHEHUIO Y8ema), MOICHO USMEPUMb 3amedIeHue
8DeMeHU...

HUcnonwv3ys yckopumenv wacmuy 6 uncmumyme Maxca Ilnanka 6 I'etioenvboepee
(I'epmanus), yuenvie pazoeHaiu UOHBL TUMUSL OO CKOPOCHU, COCMABIAIOUiel eCmb
NpoOYEeHmos8 om CKOpOCMU C8ema, NPUGeU ux npu NOMowu a1asepa 6 86030YHcOeHHoe
cocmosiHue u usmepunu yacmomy uznyuenus. Iloepewinocms pe3ynibmamos no
cpasuenuio ¢ mem, ymo npeockaswvieaem CTO, cocmasnsem menee 00HOU
0eCAMUMUTLIUOHHOU CeKYHObL. 11o ymeeporcoenuam ucciedosameret, ux IKCHEPUMEHM 8
0ecsamb pasz moyHee JyYUx U3 npo8oOUSLUUXCS paHee U 8 CIO MblcAY pa3 moyHee
axcnepumenma 1938 cooa.»

Kax Bu/1HO U3 IpUBEIEHHOMN 3aMETKH, «ITOATBEPKICHHUEY 3aKITI0YAIOCh B U3MEPEHUU
YacTOTHI U3ITyYEHUS! HOHOB JINTHUS, ABMXKYIIUXCS C «PENITUBUCTCKUM CKOPOCTSAMU :
Meroanka sicHa, OCTaJIOCh TOJIBKO €€ MPOaHaIM3UPOBAaTh.

Cornacao CTO Bpems B ABMKYILIEHCS CUCTEME TEUET MEJUICHHEE, YEM B HETIOJBUKHOM:

Torna yacrora konebanuii (6e3pa3InyHO KaKMX) B ABIKYILEHCS cUcTeMe (M3MepeHHas
“HeNoJIBIKHBIM HaOJroaTeseM”) OyIeT MEHbIIIE, YeM B HETOABHIKHOI:

2
1- ) rle @, -49acToTa KojeOaHui B

JBHKYILEHCSA CUCTEME, & @, - B HENOABMKHOW. Takum 00pazom, U3Mepsis 4acTOTy
U3JTy4eHUs, MPULIENIEro K HEMOABUKHOMY HAOIIOAATENIO U3 JBUKYIIEHCS CUCTEMBI, IO

OTHOIIICHHUIO YacTOT & MOYKHO BBIYUCIIUTh CKOPOCTh CUCTEMBI.
Wy
Temneps BCIOMHUM MPUBEACHHYIO B TEPBOM pasjeiie ctatbu popmyay (1.5) ams
22 2
T = 2 2
4 r Are, 1

KPEIITUBUCTCKOT'O» 3aKOHA Ky.]'IOHaZ rac r' = -

«PCITUBUCTCKAA JJIMHAY.

VZ
q’ 1—?

2

Nmu F; = o . To ecTb, cuita CBA3M 3apsAI0B YMEHBIIAECTCS IIPH
4re, r
YBC.HI/I‘-IeHI/II/I CKOpOCTI/I.
CoriacHO MOJIEJIA TAPMOHUYECKOTO OCIIHIUIATOPA, CHJIA, YACP KUBAIOIIAsI
3J'IeKTpOH B ITIOJIOKCHHUHN paBHOBeCI/Iﬂ ABIIACTCA KBaSHyrIperI\/II. Tor)]a aTOM MOXHO
paccMaTpUBaTh Kak COBOKYITHOCTh TAPMOHHUECKUX OCHMIUIITOPOB C BO3BPAIIIAIOIICH

cwioit F =—br, rne b — koHcTanTa ynpyroit cBs3u, a 9acToTa H3IYYSHHS B 9TOM CIIydae

b
ornpenensercs 1no Gopmyne o =, [— . [Ipeanonoxum, 4To TUHEHHBINA pa3mep I
m
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(paccTosiHUE MEXy 3apsilaMi) He 3aBUCUT OT CKOPOCTHU, a MEHsIETCS KOHCTaHTa yIpyrou
CBs13U (TO €CTh, CHJIA CBSI3U 3apsuioB). Toraa Bo3Bpalnaronas cujia B rapMOHHYECKOM

R _b

OCIIMJIISITOPE MPONOPIHOHATbHA KO3 dunueHTy b, To ectb —— = —-. COOTBETCTBEHHO,
V=0 0

@ _ b

OTHOHICHHUC YaCTOT FapMOHI/I‘leCKOFO OCHUILIATOPA 6y,I[CT PaBHO: — = .

@, b,
KaK BHUJIHO U3 Q)OpMYJIbI JJIA «peHHTI/IBI/ICTCKOFO» 3aKOHa KyHOHa, CHhJia CBA3HU HUJIH, B
JaHHOM C.quae, BO3BpaH_IaIOH_IaSI CHJ1a yMeHBHlaeTCSI C yBeJII/IquI/IeM CKOpOCTI/I H,
cJle/l0BaTeIbHO, OTHOILIEHHE BO3Bpalaromei cuibl (1 koapduuuenra b) B ciryyae

F b V2
,Z[BI/I)KYI_HI/IXCH 1 HECIIOABUKHBIX Sapﬂ,Z[OB 6yz[eT BbITJIAACTD KAK — = — = 1— Y

F, b C
Torz[a OTHOHICHHUEC 4YaCTOThI I/ISJ'IylleHI/ISI I[BI/I)KYIJ_[I/IXC}I 1 HCIIOABUKHBIX MOHOB 6yz[eT

2

l—C— U, COOTBETCTBEHHO, @, = ), (4.1)

2

Kcraru, Takast xe (hopmyia moy4aercsi, €CIIH MPEANoIOKUTh, 4TO KodhuiiueHt b e
MEHSIETCs], a YBEJIMYMBACTCS JIMHEUHBIN pa3smep I.

Takum o6paszom, hopmyina (4.1) nonydaercs TouHo Takas xe, kak u B CTO. Ilpu
3TOM HaJ0 He 3a0bIBaTh, UTO BHIBOJ 3TOU (opmy:sl He umeeT K CTO HHUKaKoro
OTHOIICHUS U HUKAK HE CBS3aH C «3aMeIJICHUEM BPEMEHN».

5. BLIBOABI

1o Bceit BunuMocTH, onbIThl Kaydmana ObuM H3HAYANBbHO HEMPABUIIBLHO
UHTepHpeTHpoBaHbl JIopeHoM 1 DHHIITEHHOM, XOTs Tako# Bhlaromuiics Gpusmk, kak
JlopeH1 Mor Obl U JOTaaThCs A0 CTOJIb MPOCTOr0 O0BACHEHUS! OTKPHITOrO UM 3P deKTa,
U3JI0KEHHOT0 B JTaHHOM cTaTbhe. Jlanee, mapasuTupys Ha npeodpazoBanusx JlopeHua,
DOWHIITENH co37all HEKYIO “GuiIocoQpuio peasiTUBU3MA™ ¢ €€ MPUHIIUITHAIBHO
HENPABWIBHBIMH BBIBOJAMM U CIIEICTBUSAMH, TAKUMH, KaK “PEIATUBUCTCKOE 3aMEIJICHHUE
BpEMEHH”, “peNATUBUCTCKOE YBEITUUYEHNE MAcChl”’, “PEISATUBUCTCKUN MPUHIUI
npuanHHOCTH U T.1. Anentel TO, Takue kak Jlangay, nouu enie Janblie, CBEAs BCIO
anektpoauaamuky k CTO [3].

ITpeoOpa3oBanus >xe JlopeHIa He UMEIOT HUKAKOr0 OTHOIIEHHS K ‘‘3aMeJICHHIO
BpeMeHM™ U “yBEJIMYEHMIO Macchl IBHXKYILerocs tena”. Kak nmokasaHo B JaHHOM CTaTbe,
U3MEHSIETCS TOJIBKO CHJIA CBS3M 3apsAI0B M CHJIa B3aUMOJIEHCTBUSA 3apsi0B C
ANEKTPUYECKUM U MATHUTHBIM HOJISIMU B ABMXKYIIMICS CUCTEME.

Hano cka3atb, uto B «Teopun nossi» [3] B koHIle 38-i riiaBel IpuBeIeHa 3a1a4a
KaK pa3 Ha CHJIy B3aUMOJIEUCTBUS JBIKYIINXCA 3apsAaoB. B yacTHOM ciydae,

pPaccMOTPEHHOM B JTaHHO# cTaThe, SINO® =1, T.k. T 1V. Tornma no Jlannay

(4.2),
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1 g° V?
q—2 1——2 . BeIBOIBI MOX0KH, HO
Arey 1 C

a B IaHHOM cTaThe BhIpaXKeHUE NosyyaeTcss F =

J'IaH;[ay C CaMOro HadaJia alipruopH NOACTABHJI B BBIPAKCHUEC NJIA SJICKTPUUICCKOI'O

MOTEHITANA “PEISATUBUCTCKUN KOd(DPuImeHT”:
' 2

(4.2).

Kcraru, paccmoTpum Beipaskenue (4.2). [loTeHIman 3IeKTpu4ecKoro mois

€IMHUYHOTO 3apsi/ia PaBEeH @ = 1 g [2].
eyl

[Moncrapnss Beipakenue (1.6) s nBuxkyierocs 3apsia B GopMyity Uist MOTSHI[HAIA

3JIEKTPHUYECKOTO TIOJIs, TIOTYIHM:
2
\Y
a| 41-=%
C

@ = , 9TO COBIIQJIACT C “PENSATHBUCTCKOI” opmyiioni (4.2).

Areyr

[Tony4daercsi, 4TO MOTEHIMAI NIEKTPUUECKOTO MOJIS JIBMKYIIErocs 3apsiia GopMaabHO

Ma/1aeT, TaK KaKk cama BEeIMYMHA 3apsijia Kak Obl ymMeHbmaercs. Ho 3ToT “pensTuBHCTCKUI
MOTEHIHAI” SIBJSIETCS CIIEJICTBUEM KOMITEHCAIMH, BRIBoUTCS U3 opmyi (1.5, 1.6, 1.7 u
1.8) u aBroMaTHuecku Bxoaut B hopmyiy (1.6) st ;. CoOTBETCTBEHHO, OH HE TOJDKEH

anpropu MPUCYTCTBOBATh B hopmyiie (4.1), kak y Jlanaay.
ITo Bcelt BUIMMOCTH, HCTUHHAS BEJIMUMHA 3apsa He MeHsercs. He mensiercs u
MOTEHITMAN JIEKTPUUYECKOTo MoJtst (B popMyiny 3akoHa KylioHa CKOpocTh HE BXOHUT), a
paboTaeT MeXaHU3M KOMIEHCAIH, (POPMAJIHO KaK Obl YMEHBIIAIOUINHI BETUUUHY
3apsja U, COOTBETCTBEHHO, MOTEHIMANa B cooTBeTcTBHU ¢ hopmynamu (1.4, 1.5 u 1.7).
[Tomy4aetcst ke, uto B mpuBeneHHoH B [3] 3amade JI&JI pakTruecku HCIOIb30BaH

2 V 2

1—3 nBaxbl. Takum 00pa3om B BeipaxkeHHH (4.1) ObUT TOTEPSH YiieH 1—3 "

OHO CTaJI0 OECCMBICIEHHBIM.

U, eme pa3 noBTOpPANCH, B JAHHOMH CTaThe BCe “peITHBUCTCKHE”
BbIpakeHus (npeodpazoBanus JlopeHua) BoIBeeHbI U3 KJIaccnueckux gopmya
3jeKkTpoauHamMuKu 0e30 Besikoit CTO.

3/1ech HY’)KHO OTMETHTb, YTO aBTOP HE UMEET PETEH3UN JTUYHO K DUHIITEHHY.
OWHIITEWH MOT BBIIYMaTh M HAIIMCATh BCE, YTO YTOJIHO, €ro MpaBo. Taknux
“3UHIITEHHOB” MOJHO HAa MHTEPHETHBIX calTax, HarpuMep, Ha http://new-
idea.kulichki.net/?mode=physics - Tam kaxaprit “sitHinTeitn”. Ho BOT Hekue
OKOJIOHAY4YHbIE€ CHJIBI caenanu u3 kpaitne comHuTenbHOM CTO n OTO Bennyainryro
TEOPHIO “BCEX BPEMEH M HAPOJOB™, a N3 DUHIITEHHA — BEIMYANIIET0 Y4EHOIO TOXKE
“Bcex BpemeH U HapoJoB”. “BHenpenue” TO B HayKy HaHECIIO €l KOJIOCCAJIbHBIN BPE.
OHO aZIMUHHUCTPATUBHO 3aKpPbLIO, HAIIPUMEP, UCCIIEJOBAHUE CTPYKTYPHI “(PU3NUECKOTO
Bakyyma’ (OH ke 3QHp), KOTOPbIH, KaKk 0Ka3aji0ch — HE TyCTOe MPOCTPAHCTBO, a
¢byHIaMeHTallbHAst OCHOBA MUPO3/1aHUsl.



http://new-idea.kulichki.net/?mode=physics
http://new-idea.kulichki.net/?mode=physics
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AHaJIM3UPYs BblLIENPHBeleHHbIE (POPMYJIBI MOKHO C1eJIATh CJIeAyIolue

BbIBOAbI:

IIpy nBUKEHUU 3apsYKEHHON YaCTULIBI €€ Macca He BO3PacTaeT U OCTaeTCsA
nocrossHHOM. Takke He “3aMensigeTcst BpeMs” B JBHXKYILECHUCS CUCTEME
koopauHat. [Ipu 1BHKEHUM 3apsyKEHHONM YacTULIBI B Pe3Y/IbTaTe KOMIIEHCAI[UU
YMEHBUIAETCS CHUJIa CBA3M MEXy 3apsiilaMu M (popMabHO yMEHbLIAeTCs
JEMCTBYIONIAs BEIMUMHA 3apsi/ia, YTO BbI3bIBAET YMEHbBILIEHUE CUJIBI,
BO3/ICHCTBYIOLIEH Ha 3aps]l B 2JEKTPUYECKOM U MarHUTHOM IOJISIX.
“Benukas hopMyia” Tak Ha3bIBaeMoil “sHeprun nokos” E =mC? momydena B
pe3yibTaTe HeNPaBUIBLHOIO BbIBO/A U siBiisieTcsl pukuueil. Takum oO6pazom, 3Ta
“3Heprus “ paBHa HYIIO.

mC?
MakcumanbHas KUHETHYECKast SHEPrusl 3apsKeHHOM yacTuibl paBHa W, = —
Kak Obl ee He pa3roHsuin. [Tpu 3ToM Macca yacTUIbl HE BO3PACTAET, a TOJIBKO
YMEHBIIIaeTCs IeHCTBYIONIAs BEIMYMHA 3apsijia U, COOTBETCTBEHHO, SHEPTUs e
NEKTPUYECKOT0 U MarHUTHOTO noJiell. COOTBETCTBEHHO, YMEHBIIIAETCS KYJIOHOBA
CHJIa B3aUMOJACHUCTBUS IBUXKYIIENCS 3apsyKEHHOM YacTUIIBI C IPYTUMU 3apslaMH.
Takum 00pa3oM, yacTHIla CTAHOBHUTCSI KBa3MHEHTPAIBHON U MOXKET IPOHHUKATh
yepe3 SHepreTUUecKuil 6apbep, BbI3bIBAs sIEPHbIE PEAKIIHMH.
C 10CTaTOYHBIM OCHOBAHHWEM MOXKHO NPEIOJIOKHUTh, UTO 3apsbl IBUKYTCS
OTHOCHTEJIBHO Hekoii cpefbl (€€ MOKHO Ha3BaTh “TOHKON COCTaBJISFOIICH
a¢upa” WK “TeMHON 3HEPrUeii’”), OTBETCTBEHHOM 3a BCE DJICKTPOMArHUTHBIC
B3aUMOJICHCTBUS [7]; TOr1a HApaBIICHUE UX BYKCHHS M HAIMYUE WK
OTCYTCTBHE YCKOPEHUS HUKAK HE CKaXkeTcs Ha 3(h(eKTe yMEHbIIEHUS CUIIbI CBSI3U
MEXy 3apsiiaMU. DTO 3HAYUT, YTO HE UMEET 3HaUCHUE YIAJIAI0TCS JIU, HallpuMep,
aTOMHBIE Yachl I MPUOIMIKAIOTCS K HEKOM cucTeMe, HEeTOABHKHON
OTHOCHTEJIbHO “TOHKOM cocTapisolel agpupa”’. OTcraBaHue 4yacoB (He IMyTaTh C
“3amMeJIeHneM BpeMeHH ) OyleT OnpeAesaThCsl TOJbKO OTHOCUTEIbHON
CKOpPOCTBIO CUCTEMBI 3apsi/I0B U ““TOHKOM cOocCTaBIIsitoIiel 3¢upa’” HE3aBUCHUMO OT
HanpasieHus ABrkeHus. Takum oOpa3oM “napagokc OJIM3HUIIOB™ 3J€MEHTApHO
periaercsi, Ho, OsATh ke, K “3ameyeHuto Bpemenn’” u CTO 3To He nMeeT
HUKAKOT0 OTHOIIEHUS, a ’TUMH “OIM3HEeaMu’ SBJISIOTCS aTOMHBIE Yyackl. To ecTh
qachl “OJM3HELbI”, OTIPABIEHHbBIE C OKOJIOCBETOBON CKOPOCTHIO U
BO3BpallleHHbIe 00paTHO OYAyT OTCTaBath cornacHo Gopmyrne (3.1).
Omnsth ke, ymoMsHyTbIH 3(h(heKT oTcTaBaHMS YaCOB HUKAK HE CBSI3aH C
“3amerienneM Bpemern” CTO, Bpems 31ech HU ITPU YeM U TaHHBIN 3P deKT K
MeXaHUUYECKUM KoJieOaHUsIM HeHTpanbHbIX Tel He oTHOocuTcs. [1o Beeit
BUIMMOCTH, 3aMe/IJIeHHne KoJeOaHuil cCHUCTeMBbI 3aps0B HUKAK HEe CKaXeTcsl Ha
KU3HEHHOM LIMKJIE OpraHu3Ma (BOIpocC, BIPOYEM, CIIOPHBIN) TaK, YTO OIM3HELbI
OyayT Tak ke CTapeTh KaK Ha 3eMJie, a BOT Yachl Ha TUIIOTETHYECKOM Kopaldiie
JIOJKHBI OBITH OCHOBAHBI Ha JIPYroM MPUHIUIIE, HE CBA3aHHOM C KOJICOaHUSIMU
CUCTEMBI 3apsI/I0B.
KynonoBa cuna 6ombie siopeHieBoit npu ckopoctsix V < C . Cuisl
cpaBHuBatotcs rpu V = C u naneliie JopeHiena cuia npeodianaer. Torna
MIOJIy4aeTCsl, UTO MPU CKOPOCTU JBUKEHHUSI, pAaBHOW UJTM OO0JIbIIIE CKOPOCTH CBETA,
CHCTEMBI 3apsJI0B pacnajgaroTcs. Takum o0pa3oM, BBIXOAUT, YTO MOTHOCTHIO
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MOHU3UPYIOTCS aTOMBI U MOJIOKUTEIBHBIE 3apsAbl OTTAIKUBAIOTCS OT
OTpHUIATENLHBIX. ECTECTBEHHO, OCHIMIUTSITOP MPU 3TOM HE paboTaeT U U3MydeHUS
He OyzaeT, BMeCTO 3TOro OyayT HaOJt01aThCsl TOTOKU MOJIOKUTEIBHO U
OTPHULIATENEHO 3aPSKEHHBIX YaCTHII, OTTAJIKUBAIOLIUX APYT Apyra. Tak Kak sapa
aTOMOB CBSI3BIBAET HE CTOJIBKO KYJIOHOBBI CHJIbI, CKOJIbKO BHYTPHATOMHBIE
B3aUMOJICHCTBUS, TO POTOHBI U HEUTPOHBI COXPAHATCS U ATOMHBIE s/Ipa - TOXKE,
HO 3JICKTPOHBI, CBA3AHHBIE C AIPOM KYJIOHOBBIMU CHUJIAMU, TOKUHYT aTOMBI.
N3nyuenue B BuaAnMoM (1 Y @) nuanazoHe OT CBEPXCBETOBOM CTPYH MaTEpUU
Ha0II0IaThCS HE OY/IET, TaK KaK AJIEKTPOHHBIE 000JIOUKU OyIyT pa3pyIIeHBI.
EnuHCcTBEHHO, UTO MOXKET CBUIETENILCTBOBATH O HAJTMYUH TAKOU CTPYH, 3TO
MOJKET ObITh TaMMa (PEHTI€HOBCKOE) U3JIy4eHHE, BEI3BAHHOE BHYTPUATOMHBIMU
Mepexo/laMy B aTOMax CTPYH U TOPMO3HBIM MEXaHU3MOM (B TOM YHCIIe
BO3MOJKHBIM YEPEHKOBCKHUM H3J1ydeHueM). Moryt Bo3pa3uth: “TIpenioxeHHbIN
BApHUAHT - IECCUMUCTUYECKUM, BBIXOJIUT, YTO CBEPXCBETOBBIE CKOPCTU
Yel0BE4YeCTBY HeIOCTYMHBI?”. OTBET, CKOpEe BCEr0 OHO BO3MOXKHO, HO
HE00X0IMMO Ha TTIOBEPXHOCTH O0BEKTA, IBHIKYIIETOCS CO CBEPXCBETOBOM
CKOPOCTBIO, MPUIOKUTH MATHUTHOE TI0JIE€ B TIPOTHBOIIOJIOKHOM HAapPaBICHUH U
KOMITCHCUPOBAThH JIOPECHIICBY CUITY.

[IpuBeneHHas B JTaHHOW CTaThE IEKTPOJIUHAMUYECKASI MOJICb ABUKCHUS
3apsKEHHBIX YACTHIL MTOJHOCTHIO OMUCHIBACT PE3YJIbTAThI SKCIIEPUMEHTOB U
pe3yabTaThl MPAKTUYECKUX MPUMEHEHHI YCKOPEHHBIX YaCTHUIl. JTO SIBISETCS HE
anprepHatuBoil CTO, a pusndeckoil pearbHOCTHIO, TaK KaK (hOPMYIIbI
KJIACCUYECKOH AJICKTPOJIUHAMUKHA UMEET IPUOPETET IIOTOMY, YTO OHU OBLTH
MOJIyYE€HBI 3340T0 10 DiHIITeHa, U, cooTBeTcTBeHHO, CTO siBasieTcst
“JIumHel (J10KHOMH) CYIIHOCTBIO”, K TOMY K€, TalOIINKA OITHOKH.
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