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[IpennoxeHa 3JeKTPOAMHAMUYECKAs MOJIETb IBHXKEHUS 3apsHKEHHBIX
yacTull. M3 kiaccuueckux ypaBHEHUH 3JIEKTPOJUHAMUKH BBIBEICHBI
“penaTUBUCTCKHIE GOPMYIIBI” ISl CHITBI B3aMMOJICUCTBHS ABYX
JBIKYLIUXCS 3apsA0B, TaKue Kak rnpeoOpasoBanus Jlopenna,
“pensiTuBUCTCKUM 3akoH KynoHa”, a Takxke GOpMyIIbl UIs CUIIBI
B3aUMOJICUCTBUS €IUHUYHOTO 3apsija C SJIEKTPUUECKUM U MAarHUTHBIM
nosieM. [lokazaHo, 4TO HE CYIIECTBYET HUKAKOTO “pEeNIATUBUCTCKOTO
YBEJIMUYEHHUS Macchl” U “peNSITUBUCTCKOIO 3aMEJIIEHHSI BpEMEHU ~, a
CYIIECTBYET OcllablieHne B3aUMOACHCTBUS 3apsXKEHHOM YaCTUIIBI C
ATHMHU TIOJISIMH, SIBJISIONIEECS CIEACTBUEM (POPMATBEHOTO YMEHBIICHUS
BEJIMUMHBI 3apsiia IPU JBUKCHUH 3apSKECHHON YaCTHUIIBI.
[Ipoananu3upoBaHO U3MEHEHUE YaCTOTHI KOJIEOAHUM CHUCTEMBI 3apsiI0B
npu ee ABMKeHuu. [lokazaHo, 4TO 3TO U3MEHEHUE CBSI3aHO C
YMEHbILIEHUE CUJIbI B3aUMOJICHCTBUS MEX Yy 3apsaamu. Bee
MPUBEICHHBIC B JAaHHOM CcTaThe (POPMYJIbl BEIBEACHBI U3 KIIACCHUECKHUX
dbopmyI d5IeKTpOMarHeTu3Ma U He UMeroT Hukakoro otHomeHust 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.

KmroueBrle ciioBa: 3apsa, CKOpoCTh, CUJIa, SHEPTIUsd, IOJIC.

1. CujioBoe B3anMojieiicTBHE 3apsi/IOB
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PaccmoTpuM criioBoe B3auMoIeHCTBUE ABIKYILUXCS 3apsiioB. CuinoBoe
B3aMMO/ICIICTBHE 3apsI0B OTIMYAETCS OT B3aUMOACHCTBUSI IPOBOJHUKOB C TOKOM TEM,
YTO IPOBOJIHUKH JIEKTPUUECKU HEUTPAIbHBI, 2 CBOOOTHBIC 3apsiabl — HET. Takum
o0pa3om, cuiia B3aUMOJIEHCTBUS CUCTEMBI IBUXKYIIUXCSI 3aps/I0B CKJIaIbIBACTCS U3
KYJIOHOBBIX CHJI U JIOPEHLIEBBIX CHJI, BOSHUKAIOIIUX BCIACACTBUU JABUKEHUS 3apAJIOB,
KOT'/Ia ABMKYIIMICS 3aps]] BBI3bIBAET MOSIBJICHHE MAarHUTHOTO TOJIS,
B3alMO/ICHCTBYIOLETO CO BTOPBIM 3apsiIOM.

[Ipenmonoxum, 94TO0 B3aUMOACHCTBYIOT ABa OAMHAKOBBIX MO BEJIMYHUHE OJTHOMMEHHBIX
3apsizia (HarpuMep, ABa AIEKTPOHA), ABIKYIIUXCS OTHOCUTENILHO J1a00paToOpHO
CUCTEMbI KOOPJAMHAT B OJIHOM HAIPaBJICHUU C OJTHOM CKOPOCTHIO V Ha pacCTOSIHUM I
napaiesnbHo apyr Apyry. OueBUAHO, YTO B JAHHOM CITy4yae KyJIOHOBBI CHIIBI OyTyT
pacTanKkuBaTh 3apsA/bl, a JIOPEHLIEBbI — MPUTATUBATh. [Ipu aTOM Kaxkabli 3apsia OyaeT
JIETETh B MArHUTHOM I10JI€, CO3JaHHOM BTOPBIM 3apsi/IOM.

CymmapHas cuna (MHOT/a ee Ha3bIBaloT cuiloil JlopeHna, Tak kak OH MEpBBIii €e BhIBEI)

onuceiBaetcs popmymnoit Fy =F + L =qE+q [\7 X E], [1]

CrenoBarenbHO, JOPEHLIEBA CHUJIa IPUTSHKEHUS JBIDKYILUXCS 3apsiioB (BTOpoe
cllaraeMoe), KOTOpbIe IIPU IBUYKEHUH CTaIM TOKaMH, OyIIeT paBHa (B CKaJsIpHOU opMme):

2
F=qvB=av 22 M AV _ Hy q2\/ [1] (1.1)
A r 4z r?

Kynonosa cuna (nepBoe ciaraeMoe), OTTaJKHUBAOIAs AIEKTPUUYECKUE 3apsiibl Oyer
paBHa:
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F, = q—2 [1] (1.2)
Arey 1

A CKOpOCTh 3apsi/I0B, TIPH KOTOPOH CHIIA TIPUTSHKEHHS paBHA CHIIe OTTAIKUBAaHUs, Oy/IeT

paBHa:
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CrnenoBarenbHO, ipu CKOpOCTsIX V < C KyJIOHOBBI CHJIBI TPEOOJIATAIOT U JICTSIIIHE
OJTHOMMEHHBIE 3aPsi/Ibl OTTAIIKHUBAIOTCS, HO TIPU ATOM CHJIa OTTAJTKUBAHUS CTAHOBHUTCS
MEHBIIIE HaYaJIbHOU KyJIOHOBOfI U YyMEHbIIaeTCs MPHU YBEIUUEHUU CKOPOCTH V COTJIacHO
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Teneps BCHOMHUM, 4TO paccTosiHue I — 310 paccrosiuue mexay JABVKYIIEMUCA
3apsanaMu. Tak 4To ke Mbl UMeeM B 3HameHatene? 1IpaBuibHO, 3TO K€ PENSITUBUCTCKOE
BBIPKEHUE ISl PACCTOSIHUS I' ITIs1 «HETOIBIKHOTO HabOmroarens». [IpaBaa, B oTnuduu
oT CTO, 31€ech 3TO “pelATUBUCTCKOE PACCTOSIHUE  MEPIEHAUKYISIPHO BEKTOPY CKOPOCTH
JIBUKEHUS 3apsi/IOB.
CrnenoBatenbHO, BIpaXeHHE OYIeT UMETh BU/I:
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(1.5)

TouHO Takoe ke BhIpaKEHUE MOJIy4aeTCsl ISl C1y4asi B3aUMOJICTBUS JIBYX
OJIHOHAIPABJICHHBIX PA3HOMMEHHBIX 3apA10B (HallpUMep, ABIKYIIUXCS 3JIEKTPOHA U
MO3UTPOHA). TOJIBKO B 3TOM CiIydae 3aps/ibl MPUTITUBAIOTCS KYJIOHOBBIMU CUJIAMU U
OTTAJIKUBAIOTCS JIOPEHIIEBBIMH.

OueBuHO, uTO BhIpakeHue (1.5) sBisiercst kak Ob1 3akoHOM Kyrona, B KOTOpoM
burypupyer «peiasiTUBUCTCKAs JUTUHAY.

Onnako, k CTO 370 BbIpa)K€HHE HE UMEET OTHOILICHUSI, TAK KaK OHO OBLJIO BHIBEJICHO U3
KJIACCUYECKHUX ypaBHEHUH nekTpoauHamMuku. [lomyyaercs, yto npeobpazoBanue
JlopeHiia opraHuyecky BXOST B ypaHeHUss MakcBesia U He YAUBUTEIbHO, YTO 3TU
ypaBHEHUS MHBApHAHTHBI OTHOCUTEIHHO MpeoOpazoBanuit JIopeHia.

Bripaxenue (1.5) 00bsCHSICT B3aUMOICHCTBHE ABYX JABMKYIIUXCS 3apsIOB
CUCTEMBI 3apsA0B. B TO e BpeMsi HSKCIIEpUMEHTHI TOKa3bIBAOT, YTO U OJIMHOYHBIN
JBUKYILMICS 3apsi] B MArHUTHOM U 3JIEKTPUYECKOM I10JI€ MEHSAET CBOIO TPAEKTOPUIO,
Kak Obl YBEJIMYHMBASICh B Macce. DTO ObLIO, B YACTHOCTHU, MPEAJIONKEHO DUHIITCHHOM U
ceifuac siBsieTcs obmenpu3HadbiM. Ho 9T0 Takske MOKHO OOBSICHUTD OCIIa0JIEHUEM CHUIBI,
neicTByrolel Ha 3apsa] B 3TUX nojsx. Ho mouemy 3to npoucxonut?

[Tpeobpasyem Boipaxkenue (1.4) 11 1ByX OJMHAKOBBIX 3aps/IOB ( JaJIbIIie:
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(1.6).

Takum 06pa3oM MOJIY4aeTCsl, YTO MPH ABHKEHHH YaCTHIA KAK ObI TepsieT CBOi
3aps/l, KOTOPbIii MOJHOCTLIO ucuesaer npu V = C.
Jlanee, 171s ABYX 3apsI0B Pa3HOM BEIMUYMHBI, ABIKYIIMXCS C OJHOM CKOPOCThIO V
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nonyuyaem: F, = > = q‘“?\’z (1.7).
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A, Taxoke, Ul IByX 3apsi0B, ABIXKYIINXCS C pa3sHOM ckopocTbio V), u V, !



(1.8)
Ecnn opnn 3apsan vHenonsmxeH (V, =0), To hopMyia npuHUMAET BU:
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rae Fy, - KymnoHoBa cuiia Ui IBYX HENOABIKHBIX 3apsiioB (popmyna (1.2)).

31ech HY)KHO OTMETUTh, YTO B OOIIEM CIIydae PacCTOSHUE MEXy 3apsgaMu I, sBISETCS
MEPEMEHHBIM, TaK KaK 3apsi/ibl IBMXKYTCS OTHOCHTENIBHO JIpyT Apyra. Kpome Toro, B
cllydae, KOTJia BEKTOpa CKOPOCTH 3apsiIoB He mapaiienbhbl, B popmyssl (1.7) u (1.8)
Bxomut C0SO (F =F cos®), rne ® - yrox mexmy Bekropamu V, u V,.

[Tpu aBY>KEHUH 3apsiia B OJJHOPOIHOM 3JICKTPUIECKOM I10JIE C HAPSHKEHHOCTHIO E,
KOTOPOE CO3/IaeT 3apspKEHHAst MOBEPXHOCTD C PACTIPEICTICHHBIM O TOBEPXHOCTH

3aps0M (RJIEKTPON), CHJIa B3aUMOACHCTBHS ABHKYILETOCS 3apsi/ia C MMOJIEM, OIISTh XKe,
YMEHBIIAETCS Ha “PeISITUBUCTCKUIN KO UIIHEHT :

V.2 V.2
R =F 1—C—l2 = Eq 1—#

®opmynsi (1.5, 1.7, 1.8 u 1.9) mogHOCTHIO OOBACHSIOT OCTa0ICHUE
B3aMMOJICHCTBUS U IBYX ABMXKYIIUXCS 3apsAA0B MEXAY COOOM U € MHUYHOTO
JBUKYLIETOCS 3aps/ia C 2JEKTPUYECKUM U MarHUTHBIM MTOJISIMU.

OU3NYECKUM CMBICIIOM YIIOMSIHYTOTO OCIa0aeHUS CUIIbI IPUTSHKEHUS WU
OTTaJIKUBaHUS ABMKYIIHUXCS 3apsI0B SBISAETCS B3aUMOACUCTBHE MIEKTPUUYECKOTO U
MarHMTHOTO MOJIEeH 3apsiioB, POPMAIbHO KaK Obl YMEHBIIAIOLIEE BEINYNHY
JBUKYIIETOCS 3aps/a.

He TpynHo BuaETh, 4TO €Ciiu MOJCTaBUTh BBIPAXKEHUE [T IBUKYIIETOCS 3apsiia
(1.6) B hpopmyuy cuiel Kynona (1.2) nim B popmyity cuist Jlopenuna F, =qVB, o B
pe3yJIbTaTe MOIYy4YaTCsl BBIPAXKEHUS I CUIIBbl B3aUMOACHCTBHSI IBUKYILIIETOCS 3apsia B
ATHUX MOJAX, MOJHOCTHIO COBMAAIOIINE ¢ “pensaTuBUCTCKUMM . EctecTBeHHO, K CTO 310
HE UMEET HUKAKOI0 OTHOLIEHMUS.

Co0TBETCTBEHHO, BCS TAK Ha3biBaeMasl “peJsiITUBUCTCKAsl MEXaHUKa”,
OCHOBAaHHAasl HA “pPeJATHBUCTCKOM BO3PACTAHHUH MACCHI” M “peIITHBHUCTCKOM
N3MEHEHUH X0/1a BpeMEHH B JBHIKYILeH cMcTeMe KOOPAUHAT”, He HMeeT HUYero
0o011ero ¢ AelCTBUTEIBHOCTBIO.

[Ipocneaum 3a BIBOAOM ‘‘Benuuaiimieil popmMyiibl Bcex BpeMEH U HapoJ0B™
E =mC? no matepuany “Teopun mons” JI&JI ([2], ctp. 43 - 45). KcTatu, 5TOT BHIBOZ
“mo ymomrganuto” (y JI&JI MHOTO Yero “no ymosauaHHi0’) OTHOCHUTCS K HE3apsKEHHOM
YacTHLIE HE HAXOAALIEHCS B MOTEHIIMAIIEHOM TOJIE.



Haunem ¢ “pensiTUBUCTCKOrO” JlarpaHKuaHa.
HNuTtepBan BpeMeHH B ABIXKYIIEHCS cucTeMme koopauHat corsiacHo CTO paBeH
At V?
t,—t = At = —— nm dt'=dt,[1-—,
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JleiicTBre 1u1si CBOOOIHOM YaCTHIIBI paBHO S = aj ds = I Ldt, roe a - Hekui
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Kod(ppuIeHT.
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W3 5TUX BBIpaKEHHU TOTydaeTcs “peNsaTUBUCTCKUM narpamkuan” L =—-aC 1—3 .

Jlanee myTeM HECIOKHBIX MPeoOpa3oBaHui (CpaBHEHUEM C KIIACCUYECKUM
2

JarpaH>xuasom L = npu C — o) onpezensercs NOCTOsIHHAs &, KoTopas

OKa3bIBACTCs paBHA A = mC .

2
Jlanee narpamwxkuan “nipespamiaercs”’ B L=-mC*, [1-—.

00aBIIAd Tyna “peIITUBUCTCKUNA MOMeHT P=m_V = ——
rel

2
gactuusl E=pV —-L = 13 KOTOpPOH cienyer “camasi Benukas GopMmyia Bcex
Vv
i
BpeMeH 1 Hapoaos” E =mC? - “sueprus nokos” mpu V =0.
OueBnnHo, 9To ecnu dt'=dt u m=m, =const, To Bech 3TOT “BBIBOA” pacchIaeTcs 1

2 2
13 tH) . o=\ _ 2 mV _ mV
3Ta “FHeprus nokos” paBHa Hymo: E=pV -L=mV* - = U, COOTBETCTBEHHO,

2
E,=0.

Taxum 06pa3om, 7Ta “Benuyaiimas GpopMysia BceX BpeMeH 1 Hapoaos” E =mC?,
KOTOPYIO IMHUIIYT Ha 3a00pax ¥ KOTOPYIO 3HAET KaXK/bli IBOPHUK U PEOCHOK B JIETCKOM
cany, SIBIS€TCS MPUHIMITAAILHO HEMPABUIBHOM U SHEPTHUsl MOKOSIErocs
(He3apsHKEHHOTO M HEe HaXOJIAIIeNCs B MOTEHLIMAIBHOM I10JI€) TeJla paBHa HyIto. U,
BooOI111e, B (hOopMyIie SHEPTUU HE3apsKEHHOTO Tejla (YacTHIlbl) He oM KHa (UrypupoBaTh
CKOpOCTh cBeTa C, Tak KaK OHA MOSBIIAETCS TOJIBKO B YPaBHEHUAX MIEKTPOJANHAMUKH:
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CrenoBarenbHO, HET HUKAKOTO TIEPEX0/1a MacChl B JHEPTUIO U 0OpPaATHO.
Hanpumep, knaccuueckasi KyJIOHOBA SHEPIUs pa3iesIeHUs “BUPTYaJIbHBIX YaCTHUI — Map
AJIEKTPOH — O3UTPOH (OHA K€ M SHEPrUsl X aHHUTHIISIMN) paBHA PUMEpPHO 56%

( 1x10™" ]

1.78x107" J
3apsDKEHHBIX YacTUIl, HalpUMep, IIPOTOHOB M aTOMHBIX sijiep, (0e3 yueTa BO3MOKHOTO
y4acTusi BHYTPUATOMHBIX CHJI) 3aBUCHUT TOJIBKO OT HX 3apsijia, @ He OT UX MAcChl U
q°_jdr q—zj ridr =2 9
Argy s 12 Ame,r® s S 4rme,r
cuuTasi 3apsj paBHOMEPHO pacIpeIeIeHHBIM 0 00bEMY YaCcTHUIIBL, T q — 3apsi]
YacTullbl, I - ee paauyc [S].

[Tpu aHHUTHIIALIAH, HATIPUMED, SITEKTPOHA M MMO3UTPOHA, OHU KaK ObI BXOIAT IPYT

B 1pyra. [Ipu 3ToM MOJHOCTIO KOMIIEHCUPYETCS 3apsi U MAaTHUTHBII MOMEHT M OCTaeTcs
TOJIBKO Macca Iapsl 2M, U mapa CTaHOBUTCS HeHabmoaemoil. Kpome Toro, orcyrcTBre

) or E =2m,C? [5]. KpoMe TOro, 3HEpIHs aHHUTHIISIUN U APYTUX

omnpenensercs no popmyne £, +E, = J‘ F.dr =
0

(xommeHcanus) 3apsiia JejlaeT €€ BCENPOHUKAIOUIEH U Haluure TaKuX Map MOXKHO
OTIPEAETUTH TOJBKO MO UX MOJSPU3AIUH B JIEKTPUUECKOM  MAarHUTHOM (B cllydae
JBUKEHMS T1aphl) MOJSAX. JTO JIENAaeT CPEy, COCTOSALIYIO U3 3JIEKTPOHHO-TIO3UTPOHHBIX
nap, peajbHbIM KaHAUJATOM B IOCPEAHUKH MPU PACIIOCTPAHEHUH SJIEKTPOMArHUTHOM
BOJIHBI 32 cueT nepeusnyudenus [5]. Kpome Toro, Takas cpesja MOXET UMETh JOBOJIBHO
MPWINYHYIO TIOTHOCTD U OBITh COCTABISIONICH “TEMHOI MaTepuu’’, HEJaBHO OTKPBITOM
actpodusukamu [5].

Tak Ha3bIBaeMbIi “MedEKT Macchl”’, peaabHO HAOJI01aeMbIi, HAIIPUMED, ITPH pacIiajie
anapa (uckycctBeHHO “nputsaHyT” K CTO), MOXeT ObITh OOBSICHEH yXOJ0M U3 CHCTEMBI
(aTOMHOrO s171pa) IEKTPOHHO—TIO3UTPOHHBIX AP, UMEIOLIUX Maccy 2M, , KOTOPbIE TaM

MPUCYTCTBYIOT U UT'PAIOT TIOKA HEU3BECTHYIO POJIb B CTPYKTYype siipa. CBUAETETHCTBOM
HaJIM4us TaKuX Map B sApe sBisieTcs OeTa-pacnajl ¢ HO3UTPOHHOM aMuccueld. OueBUIHO,
YTO MO3UTPOH HE MOXKET OBbITh “BbIpaboTaH” B siIpe, a MOXKET TOJIBKO MPUCYTCTBOBAThH
TaM B COCTaBE€ YIOMSHYTBIX Tap.

Kpowme Toro “6 npakmuueckux npumenenusx npespaujeHue sHepeuu NOKOs 8 IHEPSUIO
U3Ny4eHus peoKo NPoucxooum co Cmonpoyenmuou 3¢gpgexmusnocmoio. Teopemuuecku
coeepulenHbIM npespawyeHuem 0viio Obl CMOIKHOGEHUEe Mamepuu ¢ aHmumamepuel,
00HAKO 8 OOLUUHCIMEE CLYUAe8 6MECHO U3YYeHUs 03HUKAIOmM NOOOYHbIE NPOOYKMbL U
gcreocmesue 3mo20 MoabKO OUeHb MAloe KOTUUECmB0 IHeP2UU NOKOS NPespaujaemcs 6
anepeuro uznyuenus” [4]. Hapumep, npr aHHUTHIISIIIAY TPl IPOTOH - aHTHIIPOTOH
KpOMe M3JIy4eHUs! 00pa3yroTcs HECKOIBKO T — ME30OHOB.

2. 00 yckopuTeasx 3apsiKeHHbIX YaCTHIL

B xauectBe mpuMepa B3aMMOACHCTBHS ABUKYIIETOCS 3apsiia C MOJIEM,
nosictaBuM Beipakenue (1.6) B hopmyny aist meproja oOpaiieHust 3apsyKeHHOW YaCTHITBI
B OJTHOPOJTHOM MarHUTOM IOJIE:
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(cMm. [1] ctp. 487). Ho oueBuaHO, YTO Macca 3apsHKCHHOMN YaCTUIIBI ITPH JIBHIKCHUH HE
BO3pACTaeT, TaK Kak Macca 3apsKeHHOr0 TeJla HUKAK He BXOJHUT B HCXOJAHbIE
Bbipaxkenus (1.1) u (1.2), u mosiyueHHas1 “peIaITHBHCTCKAsI Macca”, KOTOpasi UrpaeT
O0YeHb BAKHYI0 POJIb B TAK HA3BIBAEMOM “peIsITUBHCTCKON MeXaHUKe”, peaJlbHOro
(pu3znyeckoro cMpicjia He HMeeT U siBJIsieTcs PUKIHeEN.

Taxum oOpazom, 4ToO e monydaercsi? BEIXOAUT YTO SHEPreTUYECKUE PACUEThI
YCKOpHTEJeH MPUHIIUIHAIBHO HE BEPHBI?

A Tenepb BONPOC, UHTEPECHO, BO UTO K€ BKJIAJBIBAECTCS SHEPTHUS B YCKOPUTEIAX?
Tam npeanonaranoce, 4To NpyU “peaATUBUCTCKUX CKOPOCTSAX BO3PACTAET Macca
3apsHKEHHOW YacTHUIIbI U, COOTBETCTBEHHO, €€ KHHeTHUYecKas sHeprus. Hanpumep, npu

2
\é =0.999 1—% ~ 0.045 u macca “yBennuuBaercs” B 22,4 pa3a. Tak kak Macca He

BO3pACTaeT, TO HICTUHHAsI KHHETHYECKasi SHEPTUsl YaCTHULbI Oy/eT B 22,4 pa3a MEHbIIE

oxxugaemMon. MakcuManbHas BeIMYHMHA KHHETHYECKOM OHEPTUU YaCTHUILIbI 6y,7_'[eT paBHa
2

Wsz

, KaK ObI ee HE pa3roHAin. HaHpHMep, MaKCUMaJIbHagd KHHETUYCCKAs SHCPIr'Usd

mC? B 9.1x107% x9x10%*
2 2

37eKkTpoHa 6yser paHa W = =4.1x10™" Jx nmm

4.1x107*

———— _ =2.6x10° 7B umm 0.26 MoB. Cuuraercs, 4T0 HpHU pasroHe eKTpoHa 1o 0,5
1.6x107"

m.
MbB Macca Bo3pacTaeT npuMepHo B 2 pasa (—- ), a ipu pasroue o 10 MaB — npuMepHO
mO

B 28 pa3 (4). Ecnm sxe Macca He BO3pacTaeT, TO SHEPTUsl Pa30THAHHOTO JIEKTPOHA TaK U
ocraercs nopsaka 0.26 Mas. CTaHOBUTCS OHSTHBIM, I0YEMY JIEKTPOH, Pa30THAHHBIN
710 “oueHb OOJBIINX SHEPTUN ™, B aTOMHBIX PEaKIHIX HE YJacTBYeET.

CooTBeTCTBEHHO, MaKCUMaJIbHasl SHeprus npoToHa Oyaet nopsaka 500 M»aB wiu 0.5 '8
1 HU 0 Kakux yckopuressax Ha 200 u 1000 I'3B Ha yacTUIly TOBOPUTH HE IPUXOJUTCS.
OHeprus ke “BroHsieTcs’” B dJIEKTPUUECKNE U MATHUTHBIE MOJISI C KOTOPBIMU YacTULA IpU
OUYeHb OOJIBIINX CKOPOCTAX MPAKTUUECKU HE pearupyer.

Ho 31ech He00X0AMMO OTMETHTD, YTO IIPH Pa3roHe 3apsiZKeHHbIX YaCTHI 10
“peJISITUHBHCTCKHUX CKOPOCTEH” MOJIy4aeTcsl HHTePeCHbIH U 0YeHb BaKHbIN 3P ekT.
Jle10 B TOM, 4TO IPH TAKUX CKOPOCTSIX YACTHIA (HAIpUMep, NPOTOH) KaK ObI
TepsieT 3apsi, CTAHOBUTCI KBa3UHEUTPAJBHON U MOKET CBOOOHO IPOHUKATH B



BelecTBO (KaK HEMTPOH), IPEOo/10JIeBas KYJOHOB SHEPreTUYCCKHIA Oaphep U MPHUHOCS C
co00H CBOKO KMHETHUYECKYIO SHEprut0. Takum 00pa3oM pa3orHaHHAs YaCTHUIIA MOXKET
MHUIIMAPOBATH SICPHBIC PEAKIHH, TAKUE, HATPUMED, KaK CHHTE3 TSDKENbIX AJIEMEHTOB. U,
4yeM OOJIbIIe pa30THAHA YaCTHUI[A, TEM MEHbIIIE €€ JCHCTBYIOIIUH 3apsi/] U TeM OOJIbIle ee
MIPOHUKAFOIIAsE CIOCOOHOCTH. T0 ke, eie B O0JbIIel CTENeHH, OTHOCUTCS K
YCKOPHTEJISIM Ha BCTPEYHBIX ITyYKax, TeM 0oJiee, 4TO 00€ CTAIKMBAIOIIUECS YaCTUITBI
CTaHOBSITCS KBa3MHEUTPAIbHBIMH U TIOTECHIIMATIBHBIN Oapbep MPAKTUYECKH OTCYTCTBYET
(cM dopmyisl (1.4, 1.5)).

Tenepb onpeneuM, Ha YTO K€, BCe TAKH, PACXOYeTCsI SJHEPIrusi YCKOPHTEJIsI.
Kak 6b110 ynomsinyto Baimie, coriacio CTO Macca 4acTUIbl IPU pa3roHE B YCKOPHUTEIE
pacreT, ee KHHETHYeCKast SHEPIsl BO3PACTACT U, P CTOJKHOBEHUHU C MUIIICHBIO, YaCTh
€€ pacxo/yeTcsl Ha Ipeo I0JICHHE MOTeHIIHAILHOTO Oapbepa. BoT Ha 310 (0msTh xke,
corsacHo CTO) u yxonut sneprus yckoputens: W, 10 =@ =W, ;0 WK
V 2

>kin

2
Vkin

_ %% (2.2)
2 dre,r 2 ’

re J, - 3apsil YaCTHIIBL, IOTEHLMAIbHbII Gapbep KOTOPOii HYKHO EPOIOJIETH
(MpUOIM3KTECS K HEll Ha paccTostHue I), ¢, = CONSt - 3apsia PasoTHAHHHON YacTHIBI,
m
0 2
Y > VEkin
e
m=f (V) - “pemsirusucrckas macca” dactuiisl, Wy, cro = 5 - TIoNTHast

KMHETUYECKasl YHEPTUs YCKOPEHHOM YAaCTHIIBI C yYETOM BO3pACTaHUsI MaCCHI,

VZ

kin

Wkin—CTO = ——— KHHCTHUUYCCKAaA SHCPIrua, OCTaBIIAjACA IMMOCJIC IMTPCOJOJICHUA

MOTEHIAJILHOTO Oaphepa.

B 10 e Bpems, cornacHo 31€KTPOAMHAMUYECKON MOJIEIH, ONIMCAHHON B TAHHON
CTaThe, KHHETUYECKasi JHEPrusl YaCTHILIbI IPH pa3roHe 10 ckopoctel 0nmu3kux k C
IIPAKTUYECKH HE BO3PACTAET, TAK KAaK HE BO3PACTAET €€ Macca, HO IIPH 3TOM
YMEHBIIIAeTCs BEJTMUMHA 3aps/ia, YTO IOMOraeT MPeoI0JIeTh MOTEHIMATBHBIN Oapbep.

V 2
cz mVg?
€ M 2.3)
Are,r 2

VZ 113 99 ~ kaiZn
rae m=const, ¢, 1—3 - “ociiabneHHBbIN” 3aps pa3orHanHo yactunsl, W, = >

VZ qul 1

z

BormHastom YXOJUT DHEPTUA YCKOPHUTEIIA:

- KHHETHYECKasl YHEPTHSl, OCTABIIASACS Y pa30rHAHHOW YaCTHUIIBI MTOCIIE TPEOAO0TICHHS
MMOTEHITMATIBFHOTO Oapbepa.



Teneps YMHOXXUM MPABYIO U JIEBYIO YaCTH BbIpaxkeHus (2.2) Ha .B
V 2
Go%h 1_72
my\V, C MV,
0" 3kin _ _0"kin
pe3yJybTare MoIydyuM 5 A = , 4TO TIOJTHOCTBIO COBIIAJIACT C
el
0

dopmyiioii (2.3), BBIBEIEHHOH U3 GOPMYJI AIEKTPOAUHAMUICCKON MOICIIH.

To ecTb, PHEPrHs YaCTHIIBI, IPOLICAIICH KyJIOHOB Oapbep MOIy4aeTcs B TOYHOCTH TaKOH
e, KaK ¥ B cllyyae “Bo3pacTaHusl Macchl’, HO BOT Macca-TO HE BO3PACTAET, a SHEPTHUs
YCKOPHUTENSI YXOJUT Ha HEWTpaIU3aluio 3apsiia IBrkymiercs yactumsl. [Ipu V=C

BTOpOH WiieH (PHEPTHUs MOTEHIUAIBHOTO 0apbepa) CTAHOBUTCS PaBHBIM HYJIIO H, KaK
2

ObUT0 OTMEUeHO Bbiie, W = . 1 310 sIBIsIeTCSA MaKCUMaJIBHO BO3MOKHOM DHEPTUEH

Pa30TrHAHHOM YacTHUIIBI, POLIEIIIeH TOTEHIIMATBHBIN Oapbep.

Taxum 00pa3oM, pa3roH 4acTUILl A0 “PENIATUBUCTCKUX CKOPOCTEH” nMeeT
¢usnvecknii (M IPaKTUYECKUIA) CMBICTI, HO COBEPIICHHO IPYroid, YeM TOT, KOTOPBIH eMy
npunuceiBaer CTO.

N, onsate ke, kK CTO ¢ ee “peassTUBUCTCKOI Maccoi” U “peIATUBUCTCKUM
BpeMeHeM” 3TOT BBIBO/ He MMeeT HUKAKOI0 OTHOIIeHHus. 11 5To He ajibTepHaTUBa
CTO, a peasibHOCTb, Tak KaK (OpMYJIbl 3JEKTPOJUHAMUKY UMeeT npuopertet nepen CTO
MIOTOMY, YTO OHH OBLIH MOJYYEHBI 33JJ0JT0 A0 DUHIITEHHA, U, cooTBeTcTBeHHO, CTO
ABJIAETCA “NUIIHEN (JI0KHOM) CYLITHOCTBIO, WM, BbIpaxasch si3bikom PAH, —
JKEHAYKOM.

3. YacToTa KoJIe0aHuil cCTeMbl 3apsi/I0B PU «PeJISITUBUCTCKHUX
CKOPOCTAX»

PaccMOTpeHHBIH Bl YACTHBIN Cllydald B3aUMOJECHCTBUS IBYX 3apsi0B
(dopmyna (1.5)) umeer Gonbioe MpakTHYECKOe 3HaYeHKE. J[eio B TOM, 4TO B
IBYXYIIEHCs cUcTeMe 3apsA0B 4acToTa KojeOaHUI CHCTeMbl yMEHbIIAeTCs U,
COOTBETCTBEHHO, YBEJIMUMBAETCS JUIMHA BOJIHBI U3JIY4E€HHUSI, UCITYCKAEMOI0 JaHHON
cucteMoil. Tak Kak B aTOMHBIX 4acax 3TAJIOHOM SIBJISIETCS YacOTa U3IyYEHUsI aTOMOB
11e31sl, BOAOPOJA U T.J., TO Yachl, yCTAHOBJIEHHbIE, HAIIPUMEP, HA CIIyTHUKE, OTCTAIOT OT
HETMOABMKHBIX YacoB, HaxoAsAmuxcs Ha 3emie. CoBpeMeHHasi HayKa MPUITMCHIBAET 3TOT
s dexT HeKoMy ‘‘3aMeNTIEHHI0 BPEMEHH~ B ABMKYIIUXCS CUCTEMax — OJHOMY UX
rnaBHbIX cnenctuilt CTO.

Bepuemcs k adhexTy yMeHbIIIEHHs 4acTOThI KOJICOAHUHN JBUKYIIEHCS CUCTEMBI
3aps0B. OH 3JIEeMEHTapHO OMKCHIBAETCS ¢ moMouIbio hopmyer (1.5) He mpuberas k
TUIIOTE3€ “3aMeNJICHNs BPEMEHH .

DaKTUYECKH MOJIYy4aeTCsl, YTO CUCTEMA PA3HOUMEHHBIX 3apsAJI0B, HAIIPUMED, aTOM,
Kak OblI pacTsATUBaeTCs B HAIlPaBJICHUH, TIEPIIEHANKYIIPHOM BEKTPY CKOpocTH V u3 3a
TOTO, YTO B ATOM HAIIPaBICHUM OcIa0eBaeT KyJIOHOBA CHJIA, CBA3BIBAIOIIAS 3aPS/IbI.
Takum 06pa3om, B 3TOM HarpaBieHUU dacToTa kojebanuit cuctemsl Y MEHBITAETCSA
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(yBenuuuBaeTcs JJIMHA BOJIHBI U3JIy4€HUs). B To e BpeMs, C SJHepreTu4ecKoi TOUKH
3peHMsI HalpaBjieHue (IUI0CKOCTh), NEPIEHAUKYIIIPHOE, BEKTOPY CKOPOCTH CTAHOBUTCS
MPEANOYTUTENbHEH U KoeOaHui 1, COOTBETCTBEHHO, BEPOATHOCTh KOJIeOaHUil B
JAHHOM IJIOCKOCTH BO3PAcTaeT TeM OOJIbLIE, YEM BBIIIE CKOPOCTb.
MO>HO poaHaIU3UPOBATh U3MEHEHNE YAaCTOTHI U3Ty4eHUs (KoIeOaHmii) IBUKYIICHCS
CHUCTEMBI MCIOJIb3YsI MOJENb FapMOHUYECKOI0 OCLMIUIATOPA.

Hwuxe npuBoaucs GpparMeHT 3aMeTKH U3 HHTEPHET-)KYpHAJIA 00 «O4epETHOM
caMoM ToyHOM noaTBepkaeHrueM CTO»:
Heckomnbko neT Ha3aj rpymnma KaHaJcKuX (pu3nkoB ouepeaHoit pa3 «moarsepamiay CTO:

«Du3uxku ocyuiecmeuin Camyro mouHyr0 npoeepKy peéisamueucCmcKkozo 3ameonieHus
eépemenu

14.11.2007 14:49 | lenta.ru [6]

Qu3uKu nposepuiu MOYHOCMb, C KOMOPOU CReYUANIbHAsL Meopusi OMHOCUMENbHOCMU
(CTO) Ditnwmerina npedckazviéaem peisimueucncKoe 3ameoneHue pemeHu.
Oxcnepumenm - camulil MOYHBIN U3 NPOBOOUBUIUXCS KO20A-TUO0 8 IMOll 0bracmu -
NOKA3aJl, YMo NOZPEeUtHOCmyb COCMassiem menee 00OHOU 0eCAMUMUTTUOHHOU CEeKYHOb,
coobwaem acypuan Science....

Konuuecmeennoe onucanue 3ameonenus HeoOOHOKPAmMHo NPoGePsiIoCy
9KCnepuUMeHmanvHo (enepsvie 6 1938 200y), kanadckue uzuxu npeonpuHsIU euje 0OHy
nonvimky. OHU UCNOIL306ANU UZBECIMHYIO MEMOOUKY AHANU3A CHEKMPA 8030)HCOEHHBIX
UOHO8, OB8UIICYUUXCS C OKOIOC8EMOBOLL cKopocmbio. Ecnu 0ns osudicywezocs uona epems,
¢ Hawiell MOYKU 3peHUsl, uoem 3amMemno MeojleHHee, IMO OMPANCAEmMCcs Ha Yacmome, ¢
KOMOpOU OH U3yyaem 3j1eKmpomMacHuUmHble 801HbulL (ceem). Hamepus uzmenenue
yacmomsl (npugoosiuee U K UsMEHEHUIO Yeema), MONCHO UMePUnsb 3ameodieHue
8DEeMEHU....

Ucnonwv3ys yckopumenv wacmuy 6 uncmumyme Maxca Ilnanka 6 I'etioenvoepee
(I'epmanus), yuenvie pazoeHaIUu UOHBL TUMUSL OO0 CKOPOCHU, COCMABIAOUiel] UeCmb
npoYenmos om CKOpOCMU C8emad, NPUGeIU Ux npu NOMowju 1azepa 8 6030yHOeHHoe
cocmosiHue u uzmepunu yacmomy uznyuenus. Iloepewinocms pe3yibmamos no
cpasneHnuio ¢ mem, umo npeockazvieaem CTO, cocmasnsem menee 0OHOU
0eCAMUMUTLIUOHHOU CeKYHObL. T1o ymeepowcoenuam ucciedosameret, Ux IKCHEPUMEHMN 8
0ecsmyv pasz mounee JYUuuUx U3 Npo8OOUSUIUXCS paHee U 8 CIO MbICAY pa3 MOYHee
akcnepumenma 1938 2ooa.»

Kak Bugno u3 HpI/IBCILGHHOfI 3aMCTKHU, «ITOATBEPIKACHUEC) 3aKIIIOYAIIOCH B USMCPCHHUU
YaCTOThI U3JIYUCHUA HOHOB JINTHA, ABUKYIIUXCA C «KPCIITUBUCTCKUM CKOPOCTAMUN)) :
MeTOJII/IKa sICHA, OCTAJIOCh TOJIBKO €€ IMMPOaHaINn3UupPOBaTh.

Cormacuo CTO BpEMA B ,Z[BI/I)KyIJ_ICI\/'ICSI CUCTEMCE TCUCT MCIAJICHHEC, YCM B HEIOABHKHOM:

Tornma gacrtora konebanuii (6€3pa3IUMYHO KaKUX) B ABIKYILEHCS cUCTeMe (M3MepeHHas
HETIOJBMKHBIM Habto1aTenemM) OyIeT MEHBIIE, YeM B HETIOBHKHOM:
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, Tlle @, - 4acToTa KojaeOaHuil B

IBHXKYILEHCS CHCTEME, & @), - B HENOABMKHONU. Takum 00pazom, H3Mepsist 4acTOTy
U3JIy4EeHUs, IPULIEAIET0 K HEMOABUKHOMY HAaOIIOAAaTENI0 U3 ABMKYILENHCS CUCTEMBI, 11O

OTHOIICHHIO 4aCTOT & MOKHO BBIYHUCIIHUTE CKOPOCTh CUCTCMBI.

)
Tenper BCIOMHUM MTPUBEICHHYIO B IIEPBOM pazjeiie ctatbu popmyay (1.5) mus

22 2
e _M9C 19 __ T
«peNATUBUCTCKOro» 3akoHa Kynona: F, == ——=—+— 1€ I = = -
4z r ey 1 V32
I e
«PENSITUBUCTCKAS JUTHHAY.
o, _V*
T\ e
Um F; = 4’“ - 5 . To ecTb, cuia cBA3M 3apsA10B YMEHbIIAETCS IIPU
€ r
0

YBEJIMUEHUU CKOPOCTH.

CormnacHo MoJ1e TapMOHUYECKOT0 OCIMIUIATOPA, CUIIA, YAEP KUBaroLIast
AJIEKTPOH B MOJIOKEHUHN PaBHOBECHS SIBJISIETCS KBa3uynpyroil. Torjga aTom MOKHO
paccMaTpuBaTh KaK COBOKYITHOCTh TAPMOHMUYECKUX OCLMIUIATOPOB € BO3BpAIIAOLIEH
cwioit F =—br, rae b — koHcTanTa ynpyroii cBs3u, a 4acTOTa U3IYYCHUS B ITOM CIIydac

b
omnpexensercs no popmyne @ =, [— . [Ipeanonaoxkum, 4To TUHEHHBIN pa3mep I
m

(paccrosiHre MEXIy 3apsiiaMH) HE 3aBUCUT OT CKOPOCTH, @ MEHSIETCSl KOHCTAHTa YIPYTron
CBsI3M (TO €CTh, CUJIA CBSI3U 3apsyioB). Torma Bo3Bpaliaroias cuia B rapMOHUYECKOM

F__b

OCIIJUIATOPE MPOMOPIMOHATBHA KO3 uIMeHty b, To ecth —— = b COOTBETCTBEHHO,
V=0 0

@ _ [

OTHOIIIEHHE YaCTOT TAPMOHHYECKOTO OCIMIIIATOpA OyJeT paBHO: —— = .

Wy by
Kak BuIHO M3 GOPMYIBI IUTS «PENATUBUCTCKOTOY» 3aKkoHa KysoHa, cuia cBsS3H Wid, B
JTAHHOM CJIy4ae, BO3BpaIlaolias CUjla yMEHBIIAETCs ¢ yBEJIMUEHHUEM CKOPOCTH H,
CIIeIOBATENILHO, OTHOIIICHHE BO3Bpaliatoiel Cuibl (M koddduiinenta b) B ciydae

K V?
JBWKYLIUXCS M HETOJABWKHBIX 3apAI0B OY/E€T BBITJIANETh KAaK —- = & =1-—

F b C
Torna oTHOIIEHNE YaCTOTHI U3TYUYEHUS IBHKYIIUXCS U HEMOBIKHBIX HOHOB OyAeT

2

1—C— U, COOTBETCTBEHHO, @, = ), (3.1)

2

Kcraru, Takast xe hopmyia moyry4aercsi, €ClIi MPeAnoIokKUTh, 4TO KodppuiueHt b He
MEHSIETCS, a YBEJIMUUBAETCS JIMHEUHBIN pa3Mmep I.
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Takum oOpazom, popmya (3.1) monydaercst TouHo Takas ke, kak u B CTO. [Ipu
3TOM HaJI0 He 3a0bIBaTh, 4TO BHIBOJ 3TOU opmyiisl He umeeT kK CTO HUKakoro
OTHOIIICHHS U HUKAK HE CBSI3aH C «3aME/JICHUEM BPEMECHUY.

4, BbIBOIBI

1o Bceit BunuMoctu, onbiThl Kaydmana ObutH W3HAYaNbHO HEMPABUIIEHO
UHTEepHpeTHpoBaHbl JIopeHIoM 1 DHHIITEHHOM, XOTS TaKOH BhIAAIOIIUICS (U3HK, KaKk
JlopeH1r Mor Obl U AOTaIaThCS 0 TAKOTO MPOCTOTO OOBSICHEHHS OTKPHITOrO UM 3 dekTa,
OIMMCAaHHOTO B IAaHHOW cTaThe. [lanee, mapasutupys Ha mpeoOpazoBanusx JlopeHia,
DWHINTEHH co3/1al HEKYIo0 “ritocoduto peinsTuBu3Ma” ¢ €€ MPUHIMITHAIBHO
HETMPaBUJIbHBIMU BBIBOJAMHU U CIICJICTBUSIMHU, TAKUMH, KaK “PENIITUBUCTCKOE 3aMEIJICHUE
BPEMEHHU, “pEIIITUBUCTCKOE YBEIMUYEHHE MACChI”, “pEIISITUBUCTCKUI MPUHLIUIL
npuunHHOCTH U T.1. Anentsl TO, Takue kak Jlannay, mouuiy eie Jajibliie, CBEIs BCIO
anektpoauaamMuky Kk CTO (2).

[IpeoOpazoBanus xe JlopeHIla He IMEIOT HUKAKOTO OTHOIICHHS K ‘‘3aMeIJICHUIO
BpEMEHHU™ U “yYBEIMYEHHUIO MAcChl IBMXKYyLIErocs tena”. Kak moka3aHo B JaHHOM CTaThbe,
M3MEHSETCA TOJIBKO CHJIAa CBSI3U 3apsIIOB U CHJIAa B3AMMOJICHCTBHS 3aPsI0B C
3JEKTPUYECKUM U MarHUTHBIM TOJIIMH B IBHOKYLIUIHCS CUCTEME.

Hano cka3atp, uto B «Teopun mosisi» [2] B koHIie 38-i ri1aBbl IpUBeIeHA 3a/1a4a
Kak pa3 Ha CUJIy B3aUMOJICHCTBUS JBUXKYILIUXCA 3apsiioB. B uactHOM ciyyae,

PACCMOTPEHHOM B JaHHOIL ctaThe, Sin®@ =1, T.x. F LV . Torxa o Jlanxay

(4.1),

2 2
q \
—| 1—— |- BeIBOIBI TOX0XH, HO
Arey 1 C
Jlanzay ¢ camoro Hayajla alpMOpH MOACTAaBUII B BBIPAXKEHUE IS AIIEKTPUUYECKOTO
MOTEeHIIMaja “peIITUBUCTCKUI KO3 pUireHT”:
' 2

a B JaHHOM CTaThe BBIPAKCHUC TTOJIYUACTCA F=

4.2).

Kcratu, paccmotpum Beipaskenue (4.2). [ToTeHIMam d3MeKTpHIecKOro moJst

€IMHUYHOTO 3apsijia paBeH ¢ = 2 q [1].
eyl

[Moxcrasnss Beipaskerue (1.6) mus nBrKyInerocs 3apsia B GopMyIry Ui MOTEHI[HAIA
3IEKTPUUYECKOTO TOJISA, MOTYUUM:

V 2
4 1=~z
C V2
@ = 2 =0, 1_F , YTO TIOJTHOCTBIO COBIIAJAET C “pENIATUBUCTCKON
iz g
0

dbopmysioii [4.2]. [Tonyyaercst, 4TO MOTEHIHAI SJCKTPUIESCKOTO MOJIS ABHKYIIETOCS
3apsiga GopMallbHO Ma/laeT, TaK Kak cama BellMYrHa 3aps/ia Kak Obl ymMeHbInaercs. Ho
ATOT “pEeNSATUBUCTCKUI MOTEHIMAT SIBIIIETCS CIEACTBUEM KOMIIEHCAIIMH, BEIBOJUTCS U3
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dopmyn (1.5, 1.6, 1.7 u 1.8) u He HODKEH apHOPH NPUCYTCTBOBATH B hopmyre s F ,

kak y Jlannay. I1o Bceld BUIMMOCTH, HICTUHHAS BEIMYMHA 3apsiga He MeHseTca. He

MEHSIETCS ¥ MOTEHINAII AJIeKTprudeckoro mnous (B popmyiy 3akoHa Kynona ckopocts He

BXOJINT), a pa0OTaeT MEXaHU3M KOMIICHCAIUU, (OPMAaIbHO KaK Obl YMEHBIIAOMINN

BEJIMYUHY 3apsiaa B COOTBETCTBUU ¢ popmynamu (1.4, 1.5 u 1.7).

[Tomy4gaercs ke, 4To B mpuBeeHHOM B [2] 3amaue JI&JI dpakTryecku UCIONB30BAIN ITO
2

BhIpa)keHue IBaxbl. Takum oOpa3om B BeipaskeHuu (4.1) ObuT mOTEPSIH WieH , [1— cz u

OHO CTaJI0 OECCMBICICHHBIM.

W, eme pa3 noBTOpsANACH, B JAHHOM CTaThe BCe “pesiTHBUCTCKUE”
BbIpa:keHusi (mpeodpazoBanus JlopeHua) BbiBeAeHbI U3 KIaCCHYECKHUX (POpMY.JI
jieKTpoauHaMukn 6e30 Besakoil CTO.

31ech HY)KHO OTMETUTh, YTO aBTOP HE UMEET MPETEH3UH JIMUHO K DUHILITEHHY.
OWHIITEHH MOT BbIIyMaTh U HAIMCaTh BCE, YTO YTOJIHO, €ro MpaBo. Takux
“3UHINTEHHOB” MOJIHO HA MHTEPHETHBIX caiiTax, Hampumep, Ha http://new-
idea.kulichki.net/?mode=physics - Tam kaxxapiit “siiHimreitn”. Ho BOT Hekue
OKOJIOHAY4HBIE CHJIIBI caenanu u3 kpaiine comautensHo CTO n OTO Benuyaiinryro
TEOPHIO “BCEX BPEMEH M HAPOJIOB”, a U3 DUHINTEHHA — BETUYANIIET0 YYEHOTO TOXKE
“Bcex BpemeH U HapoJoB”. “Buenpenue” TO B HayKy HaHECIIO €l KOJIOCCaIbHbIN BpE.
OHO 3aKpbLI0, HAIIPUMED, HCCIEIOBAHNE CTPYKTYPHI “‘(hu3ndeckoro Bakyyma’ (OH ke
3¢up), KOTOPBIA, KaK 0Ka3aJoch — HE MyCTOE MPOCTPAHCTBO, a (hyHIaMEHTaIbHAasi OCHOBA
MHUPO3/1aHuUS.

AHaJIU3UPYH BbllleNPUBeAeHHbIE (POPMYJIBI MOKHO C1€J1aTh CJIeAyIolue
BbIBO/IbI:

e [lpu n1BMKEHMM 3apsKEHHOM YaCTHUIBI €€ Macca HE BO3PACTAET U OCTAETCS
oCcTOSIHHOM. Takxe He “3aMeisieTcd BpeMs B IBIKYILEHCS CUCTEME
koopauHar. [Ipu ABMKEHUU 3apsyKEHHOM YaCTULIBI B PE3YNIbTaTe KOMIIEHCAIUU
YMEHBIIIAETCS CUJIa CBSI3U MEXTY 3apsiaaMu U (GOpMaIbHO YMEHBIIAETCS
JENCTBYIOIAsl BEIMUMHA 3apsA/Ia, YTO BbI3bIBAET YMEHBIIEHUE CUIIBI,
BO3JEHCTBYIOIIEH HA 3aps] B AJIEKTPUYECKOM U MATHUTHOM TTOJISIX.

e (C 10CTaTOYHBIM OCHOBAaHHUEM MOYXHO MPEANOIOKUTh, YTO 3apsAJIbl IBHXKYTCS
OTHOCHUTEJIBHO Hekoli cpenbl (€€ MOXKHO Ha3BaTh “‘“TOHKOM COCTaBISIONIEH
a¢upa” WK “TeMHON dHEPrUeii’”), OTBETCTBEHHOM 3a BCE DJIEKTPOMArHUTHBIC
B3auMoIeicTBUs [5]; TOora HaMpaBIeHUE UX IBMKCHHS U HATHYNE WITH
OTCYTCTBHE YCKOPEHUSI HUKAK HE CKaKeTcs Ha d(PeKTe yMEHbIIEHUS CUITBI CBSI3U
MEXy 3apsigamMu. TO 3HAUUT, YTO HE UMEET 3HAYEHUE YAAISIOTCS JIU, HallpuMep,
ATOMHBIE YaChl WJIM TIPUOJIMIKAIOTCS K HEKOW CHCTEMe, HETTOABHUKHOMN
OTHOCHUTEJIBHO “TOHKOH cocTaBJsttomeit 3¢gupa”. OTcraBaHue 4acoB (HE MyTaTh €
“3amenyeHneM BpeMeHn”’) Oy1eT OnpeesiThCA TOIbKO OTHOCUTEILHOM
CKOPOCTBIO CUCTEMBI 3apsIIOB U ““TOHKOH COCTaBIISIIONICH A(hupa’ HE3aBUCHMO OT
HamnpaBlieHus ABMKeHUs. TakuM oOpa3oM “miapaiokc OJIM3HUIIOB” 3JIEMEHTapHO
peniaercsi, HO, OMATh ke, K “3ameneHuto BpeMenn” 1 CTO 3To He uMeer
HUKAKOI0 OTHOIIIEHHS, a 3TUMHM “Onu3HenaMu’’ SIBJISIOTCS aTOMHBIE Yackl. To ecThb
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qachl “OJM3HELbI”, OTIPABICHHbBIE C OKOJIOCBETOBON CKOPOCTBIO U
BO3BpalllCHHBIC 00paTHO OYayT OTCTaBaTh coriacHo dopmyie (3.1).

e  OnsaThb ke, yMOMSIHYTbIH 3(pPEKT OTcTaBaHMs YaCOB HUKAK HE CBS3aH C
“3amemienneM Bpemern” CTO, Bpems 31ech HU ITPpH 4eM U TaHHBIN 3 dekT K
MEXaHUYECKUM KOJIeOaHUsIM HeHTpanbHbIX Tel He oTHOcuTcs. [1o Beeit
BUIMMOCTH, 3aMe/IJICHHE KOJIeOaHUil CHUCTEMBI 3aps0B HUKAK HE CKaXeTCsl Ha
YKU3HEHHOM LIMKJIe OpraHu3Ma (BOIpoc, BIPOYEM, CIIOPHBIIA) TaK, UTO OJIU3HEI[bI
OyayT Tak ke CTapeTh KaK Ha 3eMJIe, a BOT Yachl Ha THUIIOTETUYECKOM Kopaldiie
JOJKHBI OBITH OCHOBAaHbBI Ha JIPYTOM MIPHUHIIMIIE, HE CBSI3AaHHOM C KOJIeOaHUSIMU
CUCTEMBI 3apsI/I0B.

e Kynonosa cuna 6onbiie gopenueBoi nmpu ckopoctsix V < C. Cuibl
cpaBHuBaroTcs npu V = C u panblie JopeHIeBa cuia npeodnaaaer. Toraa
I10JIy4aeTCsl, UTO MPU CKOPOCTU JBUKEHHUSI, PABHOW UJIM OO0JIbIIIE CKOPOCTH CBETA,
CHCTEMBI 3apsiI0B pacnagatorcs. Takum o0pa3oM, BBIXOJIUT, UTO MOJTHOCTHIO
MOHU3UPYIOTCS aTOMBI U [TOJIOKUTEIBHBIE 3apsbl OTTAIKUBAIOTCS OT
OTpHUIATEeNbHBIX. ECTeCTBEHHO, OCHMIUISTOP MPHU 3TOM HE paboTaeT U U3MydeHHs
He OyJIeT, BMECTO 3TOro OyayT HabJII0AaThCsl TOTOKH MOJOKUTEIBHO U
OTPHUIATENILHO 3apSHKEHHBIX YaCTHUIl, OTTAIKUBAIOMINX APYT Apyra. Tak kak sapa
aTOMOB CBSI3bIBA€T HE CTOJIBKO KYJIOHOBBI CUJIbI, CKOJIbKO BHYTPHATOMHBIE
B3aMMO/ICHCTBUS, TO MPOTOHBI U HEUTPOHBI COXPAHSITCS U ATOMHBIE SIJIpa - TOXKE,
HO 3JIEKTPOHBI, CBA3aHHBIE C IPOM KYJIOHOBBIMU CHUJIAMU, TOKUHYT aTOMBI.
Nznyuenue B BuanMoM (1 Y @) nuanazoHe OT CBEPXCBETOBOM CTPyH MaTepHH
HaOIIOAaThCS HE OY/IET, TaK KaK 3JEKTPOHHBIE 000JI0YKH OyIyT pa3pymlICHBI.
EauHCTBEHHO, UTO MOXKET CBUETENLCTBOBATH O HAIMYMH TaKOU CTPYH, ITO
MOJKET OBITh TaMMa (PEHTI€HOBCKOE) U3ITyYeHHE, BBI3BAHHOE BHYTPHATOMHBIMH
Mepexo/ilaMu B aTOMax CTPYU U TOPMO3HBIM MEXaHU3MOM (B TOM YHCIIE
BO3MO’KHBIM YE€PEHKOBCKUM H3JIydeHHEeM). MOryT BO3pa3uTh: MPEI0KEHHBIN
BapHaHT - IECCUMHUCTUYECKUH, BBIXOJUT, YTO CBEPXCBETOBBIE CKOPCTH
YeJI0BEYECTBY HENOCTYIHBI?. OTBET, CKOpEE BCETO OHO BO3MOYKHO, HO
HE00X0IMMO Ha MOBEPXHOCTH O0BEKTA, IBUKYILIETOCS CO CBEPXCBETOBOM
CKOPOCTBIO, IPUJIOKUTh MArHUTHOE T10JI€ B TIPOTUBOIIOJIOKHOM HalpPaBIECHUH U
KOMIIEHCUPOBATh JIOPEHIIEBY CHITY.

e [IpuBencHHas B JTaHHOU CTaThE IEKTPOAUHAMHYECKAs MOJIEIb IBUKEHUS
3apsKEHHBIX YACTHI] MOJTHOCTHIO OMKCHIBAET PE3YJIbTAThl SKCIIEPUMEHTOB U
pE3yJIbTaThl MPAKTUYECKUX IPUMEHEHNH YCKOPEHHBIX YaCTHLl. DTO SBJISIETCS HE
anprepHatuBoil CTO, a pusnyeckoil peasbHOCTHIO, TaK KaK (OPMYJIbI
KJIACCUYECKOH JIEKTPOANHAMHUKHN UMEET MIPUOPETET MOTOMY, YTO OHU ObUIH
MOJTYYEHBI 33J10JIT0 10 DUHIITEHA, U, COOTBETCTBeHHO, CTO siBJsieTcst
“JIUIHel (JI0KHOH) CYIIHOCTHIO”.
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