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TOPM03HOE l13JIYqEHME qEPEHKOBA 



BGeaeuue. PaHee 6hIJIO BhICKa3aHO cy~eHHe, llTO H3JIYlleHHe qepeHKOBa, 

nepeXOAHOe H3Jiy11eHHe H H3JIYlleHHe B ra3e HmKe 11epeHKOBCKOro nopora .SIBJI.SI

IOTCSI pa3HOBJmHOCT.sIMH OAHOro .sIBJieHH.sI [ 1 ]. 3ro (HeTOpM03HOe) H3JIYlleHHe 

o6ycJIOBJieHO «CKOpOCTHOH 11aCThlO» ::meKTpOMarHHTHOI"O IIOJISI peJI.sITHBHCTCKO

ro 3ap.si:Aa. IlpH11eM HanpaineHHOCTh H3Jiy11eHirn BnepeA oTpa)KaeT· cooTBeTCT..:. 

By10rn;y10 HanpaBJieHHOCTh «IIOJISI conpOBO~eHH.sI» (CM., Harip., [2 ]). Ha-, , 

IIOMHHM, llTO. Bhlpa)KeHHSI AJISI' HanpSI)KeHHOCTeii 3JieKTPOMarHHTHOI"O IIOJISI 

ABH)Kyrn;erocsi: 3ap.sJJ,(a COCTOSIT H3 ABYX 11acTeii. IIepBa.si:, <<CKOPOCTHa.si:», 11aCTh 

3aBHCHT JIHillh OT CKOpOCTH H He 3aBHCHT OT ycKopeHH.si:; BTOpa.si: («yCKOpHTeJih

Ha.si:») 11acTh, nponopu,HOHaJihHaSI ycKopeHHIO, OIIHCblBaeT TOpM03HOe H3Jiy

qeHHe. 

Be,cmop II oiiumuuza <<c,copocmuoii ttacmu» aJLeK:mpoMazuumuow noJlSl 
ABH)Kyrn;eroc.si: co CKopoCThIO {3c 3ap51Aa HMeeT Blm [l] 
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3AeCb f) - yroJI Me~y HanpaBJieHHSIMH ABH)KeHH.sI 3ap51Aa e H paAHYCOM

BeKTOpOM R 3ana3Ah1Ba10rn;ero paCCTO.sIHHSI, n - rioKa3aTeJih npeJIOMJieHH.sI cpe-
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12• 0TMeTHM, QTO HCXOAHhle q>apMyJihl AJISI IIOTeHU,HalJ:OB 

JIHeHapa - BHxepTa B Bern;eCTBe 
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onpeAeJI.sIIOT <paKTHQeCKH IIOBeAeHHe AJIHHhl q>OpMHpOBaHH.sI H3Jiy11eHH.sI (CM., 

Hanp., [3 ]) . Ha OCHOBaHHH . ( 1). IIPH 6oJihillHX CKOpOCT.sIX AJI.sI HHTeHCHBHOCTH 

H3JiylleHH.sI B 3JieMeHT TeJieCHOro yrJia 6yAeM HMeTb ' 
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B o6rn;eM, «CKOpOCTHOe H3Jiy11eHHe» 3Ha11HTeJihHO CJia6ee TOPM03HOI"O (3a C11eT 

«yCKOPHTeJihHOii 11aCTH>> noJI.si:). Hx OTHomeHHe nponopu,HoHaJihHO 



c4 ac _____ _ 
t ~ (Rw)2 sin i>' 

(4) 

me W - ycKopeHHe aapMa. KaK B~HO, IlOTOK SHepmn lieTOpM03HOH 11aCTH 

IlOJrn 3llMeTHO y6hIBaeT C paCCT05IHHeM H C pOCTOM Jiopem1,-cpaKTOpa. OL(HaKO 

B CJiy11ae BhIIlOJIHeHHSI «11epeHKOBCKOl'O YCJIOBHSI» 

sec i> = {3n (5) 

«cpaKTOp 3ana3L(hIBaHHSI» "= 1 - {3n cos i>, a BMeCTe C TeM H 3HaMeHaTeJIH 

B npeL(hIL(ym;nx cpopMyJiax o6pam;aIOTCSI B HYJib. B peayJihTaTe OtJeHb · CHJibHO 

B03paCTaeT HHTeHCHBHOCTb H3Jiy11eHHSI, KOTOpoe IlOJIYtJHJIO Ha3BaHHe 11epeH

KOBCKOl'O. I1HhIMH CJIOBaMn MO)KHO cKaaaTh, 11To naJiy11eHne IIepeHKOBa SIBJISieT

csi CJieL(CTBHeM SKCTpeMaJibHOl'O YBeJIHtJeHHSI IlJIOTHOCTH SHepmn «CKOpOCTHOH 

11aCTH>> SJieKTPOMarHHTHOl'O IlOJISI. 

<<TopMo311.oe U3Ayl/.e11.ue Tfepe11.1C0Bf!.»., C L(pyron CTOPOHhI, HHTeHCHBHOCTh 

TOPM03HOl'O H3Jiy11eHHSI B SJieMeHT TeJieCHOl'O yrna, KOrL(a CKOPOCTb H ycKO

peii;ne aapMa napaJIJieJibHhI, OilHChIBaeTCSI cpopMyJIOH 
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B CJiy11ae BhIIlOJIHeHHSI YCJIOBHSI (5) BeJIHlJHHa STOl'O CJiaraeMOl'O TaK)Ke pe3KO 

B03pacTaeT. MO)KHO CKa3aTh, lJTO 3L(eCb Mhl HMeeM CBoero poL(a TOpM03HOe 11e

peHKOBCKOe H3JiytJeHHe (TI11I). B caMOM o6m;eM CJiy11ae HaPMY C (3) H (6) 6y

L(eM HM~Tb em;e OL(HH (<<CMemaHHhIH») lJJieH. 

B~ecTe C TeM, IlOTepSI SHepmn Ha 11epeHKOBCKOe H3JiytJeHHe paBHOMepHO 

L(BH)KYIIJ;HMCSI aapMOM conpOBO)KL(aeTCSI, OlJeB~HO, ero TOpMO)KeHHeM, lJTO 

npHBOL(HT K IlOSIBJieHHIO «yCKOpHTeJibHOH 11aCTH» IlOJISI, a CJieL(OBaTeJibHO, 

K «nHL(yu;npoBaHHOMYt> TI11I. 

OTMeTHM KpOMe TOl'O, lJTO IlOCKOJibKY CKOpOCTb CBeTa B Bem;eCTBe yMeHbma

eTCSI* n paBHa en = cl n, TO naMeHSIIOTCSI n napaMeTphI CBeTOBOH BOJIHhI. 

HanpuMep, ee AJIHHa n nepnoA yBeJIHtJHBaIOTC51 n coCTaBJISIIOT A = nA, . . . n 
2 . ~ T = n T, T.e. npOHCXOL(HT CMem;eHne B KpacHyIO CTOPOHY cneKTpa • ..:7TO Ha-n .· 

IlOMHHaeT H3BeCTHOe rpaBHTaD;HOHHOe KpaCHOe CMem;eHne. Ilpn STOM cpopMyJihI 

(3) MOryT 6hITb IlOJiytJeHhI Ha OCHOBe JIOpeHD;-IlOL(06HhIX npeo6pa30BaHHH 

0 0 R l) x = (x. + pnx* y n' x1 = (x1 + {3nx0)y , * . * n 
(7) 

* l-fa-3a :meKTpoManmTHOl'O B3aHMOJ:leifCTBHSI. 
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rL(e X = C t, IlOTeHIJ,HaJia KyJIOHa <P = e n R K L(BH)Kym;eHCSI CHCTeMe. n 

3a1CJL10l/.e11.ue. BhlnOJIHeHne 11epeHKOBCKOl'O yCJIOBHSI (5) BeL(eT. K o6pa

m;eHHIO B HYJib «cpaKTOpa aana3L(hIBaHHSI», a TeM caMhIM K SKCTpeMa.JibHOMY 

poCTy HHTeHCHBHOCTH «CKOpOCTHOH 11aCTH» IlOJISI L(BH)Kym;erocSI aapMa, OilHChI

Barom;en «co6cTBeHHO» H3JIY1JeHHe IIepeHKOBa. B CHJIY TOH ie npH1IHHhI L(OJI)KHO 

B03paCTaTb H CJiaraeMoe, OTBe11aromee «yCKOPHTeJibHOH 11aCTH» IlOJISI. I1HhIMH 

CJIOBaMn, nMeeT MecTo cBoero poAa TOpMo3Hoe naJiy11eHue IIepeHKona. 

Bhlpa)KaIO 6JiaroL(apHOCTb 51.Py)KHtJKe, o6paTHBmeMy BHHMaHHe anTopa 

Ha aaTpoHyiyro npo6JieMy • 
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CTpeJihU,OB B.H. JJ,2-95-: 75 
, TopM03ttoe H3Jiyqettne· t.JepettKOBa 

' ., . 

'O6pmu,ettHe' B HYJih <<(paKTOpa 3ana3AhIBaHH51>>. BeAeT K' 3HaqnTeJihHOMY 
pOCTY HHTeHCHBHOCTH <<CKOpOCTHOH qaCTH» :=meKTpOMarHHTHOfO IlOJI.sl ):IBmKy
m.eroc.si: 3ap.si:~a, cpu3u11ecKHM CJie~cTBHeM qero .si:BJI.si:eTc.si:· qepettKOBCKOe H3JIY
iiettHe. · Ta )Ke . npuqutta o6y~aBJIHBaeT · pocT H .. Apyroro cJiaraeMo~: 

.· <<YCKOpHTeJihHOH qacTH» IlOJI.sl,. qTQ Bhl3hIBae:_r «TOpM03HOe H3JiyqeHHe t.JepeH-
1 • 

-Pa6oTa ~hIIlOJIHeHa B Jia6opaTopmi BhICO~HX 3HeprnH OH.511'.f. 

· · Coo6m.e1111e Om.e,111HeHHoro 11Hcrnryra 11,1epHh1x HCCJI~AosaH1111. JJ:y6Ha, 1995 · 
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TiepeBOA aBTOpa 
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Strel'tsovV.N. D2-95-75 
The Cherenkov Bremsstrahlung 

I , . • 

The vanishing of the «retardati~n factor» leads to a significant growth' 
of the intensity of the electromagnetic field <<velocity part» of the moving charge.· 

· The Cherenkov . radiation is its physical consequence. The same reason 
conditions the growth of another term: <<accelerating part>~ of the field that gives 
rise to the «Cherenkov bremsstrahlung» . 

. The investigation has been 'perfontled at the Laboratory.of High Energies, 
JINR; 

· .Comm~nicatidn of the Joi~t Institut~ for Nuclear Research. Dubna, i 995 


