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«Ilpo6JieMa 4/3» TeCHO CB.Sl3aHa C ,ll.pyroii: H3BeCTHOH npo6JI~MOH 3JieKTpO

MarHHTHOH MaCChl 3apsi,IJ.a, a ee COBpeMeHHaSI TpaKTOBKa BOCXO,IJ.HT cpaKTnqeCKH 

K pa60Te Jlopem1,a 1904 r. [1 ]. HecKOJihKO paHee noxm1rne pe3yJihTaThl 6hIJin 

noJiyqeHbI TaK)Ke A6paraMOM [2 ]. 

HanOMHHM, qTo Ha3BaHne paccMaTpHBaeMOH npo6JieMbl CBSI3aHO, B qacT

HOCTH, C IlOSIBJieHHeM ,IJ.OilOJIHHTeJihHOI"O K03(p(pHIJ,HeHTa 4/3 B Bhlpa)KeHHH )J.JI.SI 

HMDYJihCa 3JieKTpoMarnHTHOro noJISI ,IJ.BH)Kym;erocsi 3ap.S1,IJ.a. TaK, nptt 

,IJ.BH)KeHHH BiJ.OJih OCH X ,IJ.JISI 3Hepmtt (cfl) n HMDYJihCa (d) nMeeM 

on= [(l + {32/3)µcy, (4/3)µ{3cy, 0, 0]. (1) 

3,IJ.eCh µ = (i;*/ c 2
, & * - 3JieKTpOCTaTnqecKa.SI 3HepmSI IlOKOSim;erocSI 3ap.Sl,ll.a, 

2 -If 
{3c = vx - CKOpOCTh ,IJ.BH)KeHHSI 3apS1,IJ.a, y = (1 - {3 ) 2

• QqeBH,IJ.HO, qTQ Bhlpa-

)KeHHe (1) cyUJ,eCTBeHHO OTJIHqaeTC:SI OT H3BeCTHOH peJI.SITHBHCTCKOH cpopMyJihl 

)J.JISI 4-HMilYJihCa qacTHIJ,hl c Maccoii: m : 

/ = (mcy, mf3cy, 0, 0). (2) 

HeKOBapHaHTHOCTb Bhlpa)KeHHSI (1), C Jtpyroii: CTOpOHhl, )J.OJI)I(Ha 03HaqaTh 

HeHHBapttaHTHOCTh COOTBeTCTBYIDID;ero CKaJI.Slpa - HHTepBaJia (HJIH KBa,IJ.paTa 

Gn) B HMilYJihCHOM npOCTpaHCTBe MHHKOBCKOI"O. JJ:eii:CTBHTeJihHO,. B 3TOM CJiy

qae HMeeM 

s; = (1 - {32 /9)µ 2c2 
, (3) 

T.e. HHTepBaJI Se 3aBHCHT OT CKOpOCTH. Ilo3TOMY Tpe6yeMoe yCJIOBHe HeH3MeH

HOCTH HHTepBaJia npH nepexo,IJ.e K ,IJ.BH)Kym;eii:C.SI CHCTeMe OTcqeTa HapyrnaeTCSI: 

* Se;,!: se. 

B TO )Ke BpeMSI Ha OCHOBaHHH (2) 

s~ = /pi = m2c2 = (s~)2 , 
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T.e. HHTepBan: Sm SIBJUieTCSI JI0peHIJ,-HHBapHaHTHOH (He 3aBHCSl~eH OT CKOpOCTH) 

BeJIHllHHOH. 

Ka3aJIOCh 6hl, o6cy~aeMasi: npo6JieMa A0m1rna 6hma 6hI nptto6pecTH 

SICH0CTh noCJie npeti;JI0)KeHHOH Jlay3 [3] SIBH0 KOBapHaHTHOH q>OPMYJihI: 

d = Jrikdvk. (6) 

3AeCb Tik - TeH30p 3HeprIIH-HMUYJihCa 3JieKTp0MarnnTHOro UOJISI, dVk - 3Jie

MeHT o6ieMa. B C0OTBeTCTBHH C o6~enpHHSIThIM (3HHWTeHHOBCKHM) onpeAe

JieHHeM pa3Mepon ABH)KY~HXCSI OObeKTOB HMeeM (CM., HanpHMep, [ 4 ]) 

dV: = (dV, 0, 0, 0) = (dxdydz, 0, ~• 0), (7) 

a c y11eTOM cpopMyJihI dx = dx*y- 1 coKpa~eHHe npocTpaHCTBeHHoro om,eMa 

npH ABH)KeHHH. B pe3yJihTaTe AJI.si: cooTBeTcTBy10~ero (7) HHTepBaJia HaHAeM 

d d * -1 s* S = V= Vy ;= • 
C C 

(8) 

IIOCKOJihKY HHTepBan: COKpa~eHHOro OObeMa Sc 3aBHCHT OT CKOpOCTH, 3TO 

03Ha11aeT, 11To dV c He SIBJISieTcsi: KoImpttaHTHOH BeJIHllHHOH [5 ]. Bnpo11eM, 3TOT n 
pe3yJihTaT CJie~yeT y)Ke H3 caMOH 3anHCH (6) • .D:eHCTBHTeJihHO, HeKOBapHaHT

HOCTh JieBOH 11aCTH (6) AOJI)KHa 03HallaTh neKOBapHaHTH0CTh, no KpanHeH Mepe, 

OAHOro H3 COMHO)KHTeJieH B npaBOH 11aCTH. TTOCKOJihKY JI0peHI.1,-K0BapHaHTHOCTh 

Tik COMHeHHH ne BhI3hIBaeT, TO 0lleBHAH0, llTO «HCT0'IHHK0M HeK0BapHaHT

H0CTH» SIBJISieTCSI 3JieMeHT COKpa~eHHOro OObeMa [6 ]. 

CJieAyeT OTMeTHTh, llTO nepBbie UOilhITKH pa3peweHHSI «npo6JieMhl 4/3» 

CBOAHJIHCh K BHAOH3MeHeHHIO nepBoro COMHO)KHTCJISI1• 

C APyron CT0pOHhl, B paMKax K0HIJ,enl.l,HH peJISITHBHCTCKOH (JIOKal.l,HOHHOH) 
,S.JIHHhl (CM., HanpHMep, [7]) BMeCTo (7) HMeeM · 

dVi = (dV, -{3dV, 0, 0); (9) 

OTKyAa C y11eTOM q>OPMYJihl YAJIHHeHHSI 

dV= dV*y (10) 

1
T.e. <paKTHqeCKH uapyrneHHeM KOBapliaHTHOCTH r°' IlbITaJIHCb KOMneHCHpOBaTb HeKOBapHaHT

HOCTb BTOporo COMHO)KHTem1. 
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JiopeHIJ,-HHBapHaHTH0CTh (nOCTOSIHCTBO) C00TBeTCTBYJO~ero HHTepBaJia CJieAy

eT C 0lleBHAH0CThlO. 
TTpn HCU0.iih30BaHHH (9) BMeCT0 (7) B cpopMyJie (6) (CM., HanpHMep, [8]) 

Mhl nMeeM cnpaBa npoH3BeAeHHe ABYX KOBapnaHTHhIX BeJIHllHH, llTO aBTO

MaTHlleCKH o6ecnellHBaeT KOBapttaHTHOCTh JieBOH 11acnI. 
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