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TIpeueccHSI OCM rHpOCKOna B rpaBHTaUHOHHOM nOlle 6blJIa npe.ll.CKa3aHa .ll.e 

CHTTepOM eme B 1916 r. [1] M ,no CHX nop He 06HapYJKeHa 3KcnepHMeHTaJIbHO B 

CHllY MaJIOCTH 3$$eKTa B 3eMHblX ycnoBHSlX H TeXHHl.leCKHX TpY)]'HOCTeH .ll.llR 

)],OCTHJKeHHSI He06xo,nHMOH TOllHOCTH. O)],HaKO onpe)]'eneHHble np06lleMbl 

B03HHKaIOT H npH BbIllHClleHHH CKOPOCTH npeueCCHH OCH rHpOCKona ( HnH cmma 

qaCTHUbl ) . .D:o CHX nop C ,nOCTaTOqHOH perYllSlpHOCTblO nOSlBllSlIOTCR CTaTI.I1 no 

BonpocaM BblttHCneHI1J1 CKOPOCTI1 npeueCCMH CflHHa B Cl1nI.Hblx rpaBl1TaU110HHbiX 

nonSlx (cM.,HanpHMep, [2] H .ll.aJIbHeHUlHe CCbIJIKH ). Y)],aJIOCb HaHHI C[WPOCTI. 

npeueccHH,nllSl .ll.BHJKeHHSI qaCTHu. B OTHOCHTe]lbHO npocThlX Cl1JlbHbJX nOJlSlX 

(pellleHJHI lllBapUUHfJII.JJ.a, PaHcHepa-Hop.ll.CTpeMa \ HO B MeTpHKe Keppa. 

HanpHMep, BI.lql1CneHHe CKOPOCTH npeuecc"iH y)],aeTcJI npoBecTH TonI.KO B 

mmeHHoM no OTKJIOHeHMIO OT nJIOCKOH MeTpHlCH MHHKoBcKoro npH6JIHlKeHHH. 

TIpeJK.ll.e qeM npHcTynHTh K 06cYJK,f.(eHMIO B03HHKatOLU.HX TPY.ll.HOCTeH, 

HanOMHHM KpaTKo nOCTaHoBKY 3a)],aI.JH 0 BblI.JHCneHHH CKOPOCTH npeueccl1l1 cnMHa 

qUCTHUbJ . 

.D:nSl BeKTOpa cnl1HU qaCTl1uI.I Si H ee CKOPOCTH u i BblllOnHSleTCSI COOTHoweHHe 

Si Ui =0 . (1) 

,[(nSl 3JleKTpOHU, HanpHMep, q)OPMYna (1) SlBmleTCR Cne.ll.CTBHeM Onpe.ll.elleHHSI 
ilkl 

BeKTopa cnMHa: Si e UJSki' fJJ.e Ski - cnHH-TeH30p 3neKTpOHa. yb ypaBHeHHSI (1) 

CJIe)],YeT, qTO TpexMepHyw CKOPOCTb rrpeueCCHH cnMHa MOJKHO BBeCTH TOJIbKO B 

CHCTeMe nOKOJl 3lleKTpOHa • )1.JISI Toro, qT06bI HCKJIlOtIHTI. BpameHHJI , CBSl3aHHI.le C 

np0l13BOnOM Bb160pa conpOBOII{.ll.afOmerO penepa ( CHCTeMbI OTCl.leTa ) , n01pe6yeM , 

l.1T06bI penep ., B KOTOPOM npOH3BO,f.(HTCH BbIttHCneHHe CKOPOCTH npeueCCl1l1 CIlHHa , 

nonytIaJICSI H3 Jla60paTopHoro perrepa, HeBpamalOmerocSI OTHOCHTenE;HO 

6eCKOHellHO y,f.(aJIeHHbIX 3Be3,f.( , JlOpeHueBhlM npe06pa'30BaHHeM 6e3 BparueHHH • 

TIocne.ll.HSlR QaCTI. 3TOro nOCTpOeHH.H , T.e. llopeHu.eBO YCKopeHHe lla60paTopHoro 

penepa B rpaBHTaUHOHHOM nOlle 6bIJIa npHHl.{HnHaJIbHO peweHa B pa60Te [3J; 
o,nHaKO BblqHCJIeHHe He06xo.ll.HMOrO na60paTopHoro penepa Y.ll.aJIOCb npOBeCTH 

TOllI.KO .ll.JlSl HeKOTopblX OTHOCHTellhHO npOCTbIX MeTpHK H3-3a OTCYTCTBHR 

perYJI.sJ:pHoro MeTO.ll.a nOCTpoeHHR .ll.aHHblX penepOB. 

B )],aHHOH 3aMeTKe MI.l 06Cy,f.(HM Bonpoe 06 onpe)],eneHHH na60pa:ropHoro 

penepa H npe)],nOIl\HM HelwTopbIH no)]'xo.ll. )],nR ero HaXO)[(,f.(eHHSI. I1TaK, Mbl Ha30BeM 

penep na60paTopHhIM, ecnH OH HenO,f.(BHJKeH OTHOCHTeJlbHO Bbl6paHHoH CHCTeMbl 

KoopJUfHaT 11 He BpamaeTCR OTHOCHTeJTbHO 6eCKOHeQHO y)],aneHHblX 3Be3,f.(. TIepBoe 

http:no)]'xo.ll
http:TOllI.KO
http:CBSl3aHHI.le
http:3a)],aI.JH
http:B03HHKatOLU.HX
http:CTaTI.I1
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CBOHCTBO 03HaQaeT, QTO I<aCaTCJlhHhIH BCKTOP K MHPOBOH JIHHHH Ha5moAaTenH 

U
i = A i HMeeT BHA 

(0) 

(2) 

r,lJ,C s - C05CT8CHHOC BpCMH Ha5mo,lJ,aTCml, goo - "00" KOMnOHCHTa MC'Tpl-I4eCKOro 

TeH30pa g(k' 1'13 YCJIOBJiSl 0PTOHOPMHPYCMOCTH BeKTopoB pcrrcpa A i (a= 0,1,2,3 )
(u) 

A (a)O :: 0, (a;;;;; 1,2,3 ), (3a) 

f,lJ,C 'Ilk =diag(l,-l,-l,-l) - MeTpHQCCKHH TCH30P npoCTpaHcTBa MUHKoBcKoro. 

PaCcMOTpHM COOTHornCHUSI (3a,8) ,IUlSi cJ1a50ro rpaBHTaL\HOI-lHOrO noml. B 3TOM 

~JIyqae 

gik == '1t1c + hjk' hik « 1. 

EcnH 8BeCTH 0603HaQCHHC A. = '1ClJ.t + Bap ' TO ypaaHeHHC (38) npHMeT BH)l:
(a)p . 

(5) 

PaiJIO>KHM Tcneph <PYHKL\HH BClJ.t no CTenCHHM hjk (4): 
1 2' 

Ball ==Bap+Bcq.I+··~' (6) 

1 2 

r.n.e ,Bal' = O(h) H Bap =O(h2). 1f3 ypaBHcHHH (5) MO>KHO nOJIyqHTb CJIe.n.YIOlI(He 

COO1'HOmCHHa: 
1 .1 

Bap+Bpa =hap , (7a) 

2 2 

Bap+ BIJa ;:; -hOahop trl"hpahvp. (7B) 

HCCH.MMC'rpH4Ha.sI lfaCTh <pyHKUHH Bap H3 COOTHOrneHHH 0PTOHOPMHPYCMOCTH 

penepa (38) He MO>KeT 6LITh onpe.llCnCHa, lITO CBH3aHO C TCM,qTO nOKOlOmHHCH 

0PTOHopMHpyeMhIM penep MO>KeT 6hITh npOH3BOJIhHO OPHCHTHpOBaH 

npOCTpaHCT8eHHO. ,[{n2 HaXOlK,lleHHa 3THX <PYHKUHH: Heo6xOAHMO HarrOXGlTh Ha 

BeKTOphI A. AonOllHHTCJIhHhle YCJlOBH.sI. Mhl n01pC6YCM ,QTo6hI pencp
(a)11 

npOCTpaHCT8CHHO He BpalI(anCSI OTHOCHTCllhHO 6eCKOHe"llHO Y.llaneHHLIX 38e3)l. 

http:YCJlOBH.sI
http:HCCH.MMC'rpH4Ha.sI


3 


.5iCHO, liTO npOCTpaHCTBeHHYIO 0pHeHTHpOBKY Ha6mo)laTeJHI MOIKHO OCYIlJ,eCTBmITb 

P83lIW-IHbIMH cnoc06aMH, O)lHaKO, npH BbIllOlIHeHHH peaJIhHOrO 3KcnepHMeHTa 

)laHHOe YCJIOBl1e lIBlIlIeTCSI HaH60lIee npHeMJIeMhlM C npaKTHlIeCKOH TOqKH 3peHHSI. 

C<p0PMYJIHpyeM Tenepb 'Tpe60BaHl1e OTCYTCTBI1S1 BpaIlJ,eHH.SI OTHOCHTeJIbHO 

6eCKOHe'1HO Y.l(aJIeHHLIX 3Be3,n; Ha Sl3LIKe reOMC'TpMH ( CM. PYlc. 1 ). neCKOHe'1HO 

Y)laJIeHHaSl 3Be3)la S , )lBHraIOLUaSlCSI no speMeHHHO)l06HOH reo,n;e3HQeCKOH, 

HcnycKaeT B TOQKe J lPOTOH, KOTOPblM no HYlIeBoH reo)le311'LfeCKOH ,lJ,OXO)lHT ,lJ,0 

MMpOBOH J1I1HI1H Ha6J1IO,lJ,aTelISI L B TOqKe ... B :noH TOqKe Ha61IIO,lJ,aTeJIb BI1J,:(I1T 

i
<pOTOH C HMnYlIbcoM Pea) = Pi A. I 11 3HeprHeii E Pi u , r,Ue Pi - qeTblpeX

ta) 

HMnYJIhC <pOTOHa . I10'Tpe6yeM, qTo6b1 HanpaBlIeHHe , no KOTOPOMY <pOTOH 

npHxo,lJ,HT B TOqKY Ha6mo)leHI1S1 He 3aBHCeJIO OT n0J10>KeHIDI TO'1KI1 Ha MHPOBOH 

11I1HI1I1 HafiJ1IOJ,:(aTeml , T.e. 

=0. (8) 

I10CKOJIbKY 3Heprl1S1 <pOTOHa E BCer)la OTlIl1QHa OT Hyml , TO ypaBHeHl1e (8) 
3KBI1BaJIeHTHO ClIe,lJ,YIOLUeMY COOTHOrneHI1IO: 

. DA. Dpj . Du' ,D'Pt' (a)·
[-D A +Pi -D-]PjUJ [-UJ +-p·]pA. (9)

S (a) S Ds Ds J' (a)' 

D 
rJ,:(e Ds - 03HaQaer KOBapl1aHTHYIO npOH3BOJ,:(HYlO no s . ECJIH Mbl CMO>KeM HaRTH 

ypaBHeHHe nepeHoca , KOTOPOMY Y)lOBJIeTBOPlIeT HMnynbc <pOTOHa pi BJ,:(OlIb 

MHPOBOM lIHHHH Ha61IIOJ,:(aTelISI , TO TOr)la onpeJ,:(eJIHM ypaBHeHHe nepeHoca 

HeBpamalOlllerocSI OTHOCHTeJ1bHO 6eCKOHeQHO y.l(aJIeHHbIX 3Be3J,:( perrepa A,' . 
(a) 

YpaBHeHHe nepeHOCa KaCaTelIbHOro BeKTOpa K HyneBoH reO)le3H'1eCKOH pi MO>KeT 

6blTb , B npHHUl1rre , HaiiJ,:(eHO npH perueHHH 3aJ,:(a'LfH 06 O)lHonapaMC'TpH4eCKOM 

ceMeHCTBe HYJIeBbIX reO)le3I1QeCKHX , KOTopble Ha 6eCKOHelJHOCTH HaQHHaIOTCSI: Ha 

BpeMeHHnO,lJ,06HOH reO)J.e3H'1eCKOH 11 nepeceKaIOT 38,AaHHYIO BpeMeHl1ll0)l06HYIO 

MHPOBYIO JII1HI1IO HafilIlOJ,:(aTeJUI Xl (s) . TOl:IHoe perneHl1e 3TOH 3a.natfH 6Y,lJ,eT 

paCCMOTpeHO B J,:(pyrOM MeCTe npH nOMOIllH MeTOAa reOAe3HQeCKOrO OTKJIOHeHHSI 

(CM., HanpHMep [4], r,lJ,e COAep>KHTC}{ nOJlp06HOe H3JIQ)KeHHe 3Toro MeTOJ,:(a . 

TeM He MeHee , HCKOMoe ypaBHeHHe JlJlll nepeHoca HespamaIOIUerocSI perrepa 

MO)lCeT 6blTb BB)leHO , HCXOM H3 HeKOTophIX 06mHX C006pa>KeHHH . Bo-nepShlX • 

ypaBHeHHe nepeHoca BeKTopa CKOPOCTH <pOTOHa p' BJ,:(OlIb MHPOBOH JlHHHH 

Ha61IIO)laTeJISI JlOJIIKHO 6hITb JIHHeHHO no pi 

DPi i -n =p n ik , 
s 

(10) 

http:BpaIlJ,eHH.SI
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dx i 
npHqeM pi du' r.ue u - KaHOHHqeCKHH napaMeTp Ha H30TpOnHOH reO):(e3HqeCKOH, 

KOTOPhIH. Onpe}leneH ):(IDI HHX C TOliHOCTblO ~O npOH3BOnbHOrO nOCTOJlHHOrO 

MHOIKHTeIDI • OqeBH):(HO , liTO ypaBHeHHe nepeHoca He MO>KeT 3aBHCeTb OT BbIfiopa 

KaHOHHtIeCKOrO napaMeTpa . ,n;anee , ypaBHeHHe (10) ~On)[(HO coxpaHSlTb HOpMy 

BeKTopa pi . ,n;J111 noro Heofixo}lHMO , Yl.H1TbTsaSi M30TponHOCTb BeKTOpa p' ,tITOfihI 

(l1) 

r~e Ail:::: - AJj - npOH3BonbHbIH aHTHCHMMeTpHqHbIH TeH30p , c - HeKOTopbIH 

nOCTOJlHHbIH MHO>KHTenb . BO-BTOPbIX , TeH30p Ai. ~omKeH 3aBHceTb TOJIhKO OT 

BeKTOpa CKOPOCTH HafiJJlO.lI.aTenH u i Hero rrpOH3BO,llHWX ( nOCKOJlhKY Bce 

reOMeTpMqeCKHe xapaKTepHCTHKH MHPOBOH JlMHH" Ha6moJ(aTeJUI HMH 

HCqepnblBalOTCJI , a .lJ.pyrHx reOMeTpHtIeCKHX 05'beKTOB HeT ) , a TaK>Ke OT 

Dux 
MeTpHlieCKoro TeH30pa gik Hero npOH3BO}lHhIX , HanpHMep , (Uj Ds - Uk Ds 

Dum 
'(Ui,k -uk),R,umul Ds ,E 11 T.,n;. • B TeH30p AiJ; , B npHUHne , MOryT 

BXO,n;HTb M cnaraeMble , KOTopbIe co,n;ep>KaT fionee BbICOKHe npOH3BOJ(Hhle u i no s . 

I10,llCTaBmUI BhlpalKeHIDI (10 - 11) B ypaBHeHMe (9) H ytIRThIBaJI , liTO 3TO 

COOTHOlUeHHe ,llOn)KHO BWnOJIHSlThC$I He3aBHCHMO OT Bw60pa reO.lle311qeCKOH Ha 

6eCKOHCqHOCTH {.HHbIMH CJIOBaMH , J(JlSI npOH3BonbHbIX BeKTopOB pi B .lI.aHHOH 

TOliKe ) • Mhl nonyqaeM CJIe,llYIOIUe.e ypaBHeHHe: 

• D)' '(a)4' . . JDUIe 
[flit). (al +-o:;-lu' = [niAu' + Ds]). (a) (12) 

TaK KaK BeKTOpbI ui H). i - OpTOrOHanhHhl , TO rrpaBaJI 11 JJeBruI qaCTH BhIpa)KeHHSI
(a) . . . 

(12) ,n;OJDKHhl 6bITb paBHbI HyJIIO nop03eHb . <DOPMaJIhHO ,llaHHOe YTBepIK,lleHHe 

MO>KHO nonyqHTb) YMHO)KHB ypaBHeHHe (12) Ha uj • r'ITaK, Mhl HMeeM 

D)' I 

~=--I1.A.Ds il. (a)' 
(a::: 1,2,3), (13a) 

(J 3B) 

I10CKOJIbKY BeKTOp ui HapSlJ(Y C BeKTOpaMH). 
(a) 

BXO,n;HT B "lJeTBepKY BeKTOpOB 

nafiopaTopHoro penepa ). i (a = 0,1,2,3) ,TO ypaBHeHHSI (13a,B) npoCTO 03HaQaIDT , 
(a) 

tITO BCe BeKTOpbI na60paTOpHOrO penepa II. i nepeHOCSlTCJI OJ(HHaKOBbIM 06pa30M
(a) 

B.lI.Onh MHPOBOH SIHHRH Ha6sllO.lJ.aTenJl: 
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(a =0,1,2,3).
(II) ,Ds 

TalC KaK BelITOp u' 0)],H03HaQHO orrpe)],eIDIeTCSI cHCTeMoH Koop)],HHaT , TO 

HeTpHSHaJlbHOCTb ypasHeHHSI (l3s) 03HaqaeT orpaHMQeHMe Ha Bbl60p CHCTeMbI 

Koop)],HHaT . l103TOMY 31'0 ypaBHeHMe )]'OJDKHO BblrrOJlHSITbC.a TOJK)J,eCTBeHHO , tITO 

HaKJla)J,bIBaer Ha TeH30p n;k )],OCTaTOt(HO )KeCTKMe ycnoBMSI . nO)]'CTaB11SISI 

Bhlpa)KeHHe (11) B ypaBHeHMe (13B) , Mbl Cpa3y n011YQaeM , QTO nOCTOSlHHa.a c:;; 0 . 
B aHTHCHMMeTPHQHhlH TeH30p A;k no TOH )Ke npMQMHe He MOryr BXO)],MTb 

C11araeMbIe , CO)J,eplKall(Me npOH3BO)],Hble CKOPOCTH ui SblIIIe nepSOH . 

CaMhlU 06ll(HH 8H)J, TeH30pa Ai.\:'· y,noB11eTBop.snolllero 3THM YCJlOBMSlM, 

c11e.llYIOmMH: 

(14) 

~JlSl na60paTopHoro penepa Benop BlJpa>KaeTCSI T011hKO tIepe3 KOMrrOHeHThl 

MerpMQeCKOrO TeH30pa gik ,n03ToMY npoM3s0)J,Hble U"j eCTb KoppenHo 

orrpe,neJIeHHble BeJlM"tIHHhl. J(pyrHMH CJ10BaMH, COOTHomeHMeM (2) Mhl onpe.llemleM 

senop u, Cpa3Y BO BceM npocTpaHCTse, T.e.HMeeT CMbICJl rOBOpH.Tb 0 QaCTHhlX 

ui 

rrpOH3Bo,nHhlX 3Toro BeKTopa. YpaBHeHMe (13B) 6y)],eT BbInOJlHSITbCSI 

TO)J(.lleCTBeHHO,eCJIH 

a +b = 1. (15) 

ilOJlQ).KH.B a 0 , Mbl nOJlYQMM ypaBHeHHe nepeHoca <l>epMM-YOJlKepa [4,5]. 
BeJ1HQHHbI a M b B COOTHomeHHM (14) MoryT 6bITb, Bo06me rOBOpSl, HeKOTOpblMI1 

CKaJISlPHblMH <PYHKll,HSIMH . 

.llJUI Toro,"tIT06bI HaUTH BeJIHtIHHhl a H b , paCCM01'pHM WBapUIllHJ1b)],OBO 

rrpOC1'paHOTSO B H301'pOllHblX Koop)],HHaTax [5] 

(16) 

m m 
f,Lle g =1+- g =1-- p HeBpama.lOw,erocs 

+ 2p' - 2p' 

JIa60paTopHoro perrepa B 3TOM npOC1'paHCTBe OQeSH)J,eH: 

( 17) 

http:rOBOpH.Tb
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I10)],CTaSJlSlSl BblpaIKeHHJI (17) B ypaBHeHmI (l3c) C JleBOH liaCThlO (14), Mhl 
I 

nOJIyqHM, 1:JTO OHH fiy)]'yr BhmOJlHeHhl,eCJlH a b =; '2' I10)]'CTaBHM Teneph B 

ypasHeHHe (13c) C a = b ='21 
Bhlpa)KeHHe j.(J1S1 A. = ." + Bn.. ' B pe3YJIbTaTe

(a)J1 ap .... 

nOJIyqHM: 

(18) 

T.e. BeKTOpa A. (a)/-I =." ajl +'2
I 

ha/-l ' KOTophle ShI6HPaJIHCh paHee TOJIhKO H3 y)],o6CTBa 

BbIqHCJIeHHJI, C TOqHOCTbIO )],0 rrOCTOJlHHOH aHTHCHMMeTpHqHOH liaCTH B~ 

Y)lOBJIeTBOpSiIOT ypaBHeHHJO nepeHoca (l3c). 

K Bonpocy 06 onpe)J,eJIeHHH BeJIH1:JHH a H b MOIKHO nO)],OHTH C HeCKOJIhKO 

HHOH T01:JKH 3peHHSI. PaccMoTpHM rrpoCTpaHCTBO MHHKoBcKoro, S KOTOPOM 

JIa60paTopHbIH penep HMeeT BM)], A. ; = 0 i TIyCTh B 3TOM npoCTpaHCTBe ,UBJlIKeTCSI
(0) Q 

qaCTHI.{a co CKOPOCTbJO v B JIa60paTopHoH CHCTeMe. TOf)],a B KalK)J,OH T01:JKe 

TPaeKTOpHH qaCTHllbI MbI MOlKeM nOCTpOHTh conpoBOIK)]'aIOmHH penep J.I i 
(a; 

i(Ji :O) u - qaCTHubl ), KOTOPblH rronY4aeTC» H3 na60paTopHoro perrepa 

A. i. JIOpeHueBblM npe06pa30BaHHeM fie3 npOCTpaHCTBeHHoro BpameHHSI ( CM. 
(0) 

HarrpHMep, [6] ): 

r 
(19)Ji (a) 

a vavp 

r va Ii p (r 1)-;r-

B 3TOM perrepe Ji i II BblqIlCJUleTCJI, HanpHMep, npeI.{eCCH.R TOMaca [3]. 3a)la)lHMC.R
(Ill} 

BonpOCOM, KaKOMY ypaBHeHHJO nepeHoca y)],OBJIeTBOPJleT perrep (19) npH ,l(BH)KeHJ.1H 

qaCTHUbl B)J,onI:. TPaeKTOpHH ? KaK MOII<:HO npOBepHTb npH nOMOIUH npOCTblX HO 

)],OBOJIhHO rpOMO'J)],KHX BI:.I1:JHCJIeHHH penep Ji i no)],qHHSleTCH CJIe)],YJOIl.(eMY
(al 

ypaBHeHHIO nepeHoca: 
I 

dJi (a) ij ijtJ 

~=TJi S (20)
(a}j. 

1- v2 
.. 1f)],e A -2-(r -1). u'.J = u,mgm

V . 

B O)lHOPO)lHOM rrpocrpaHCTBe MHHKOBCKOfO MhI MOlKeM ClJHTaTh, qTO 

CKOPOCTh qaCTHUbI u i 3a)laHa BO BceM npOCTPaHCTBe H He 3aBHCHT OT 

http:l(BH)KeHJ.1H
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npOCTpaHCTBeHHbIX KOOP.LI.11HaT, T.e. U:o:l:- 0, HO U:" O. BTopoe CJlaraeMOe B 

BhIpalKeH11H .LI.Jl.sJ TV cO.LI.eP>KHT B Ka'lleCTBe COMHO)l(HTeml BeIcrop C 

KOTOPhIH OTIIR'IeH OT HYAA TOIlhKO .LI.Jl.sJ CKopocTei1: ii, KOTophle H3MeHSUOT CBoe 

HanpaBJIeHHe B npOCTpaHCTBe. I103TOMY~ ecmJ qaCTlfua .LI.BHIKeTC)J C YCKopeHHeM 

B,l(OJIh npjIMOH, ee conpOBOiK,l(alOIUHH penep (19) HcnhIThIBaeT CJle,l(YlOIUHH nepeHoc 

B,l(OJJb TpaeKTOpl'IH: 

dfJ i 

__(_,,) =: (U i •j UN)p
cis (a) 

Bblpa>KeHHe (20) MO)l(HO ynpocTHTh, eCIIH BocrrOIlh30BaTbCjI 4>0PMYJIOH ,l(JI.sJ 
ijkl 

CBepTKH ,l(BYX C 

(21) 

3aMeTHM, qTO BCKTOP CKOPOCTH 'iaCTHLl.bI u i 
aBTOMaT11'ieCKH Y,l(OBJIeTBop)Jer 

ypaBHeHHIO rrepeHoca C Tij (21). KpoMe Toro, KaK MOIKHO JIerKO YBH,l(eTb, 

cpaBHHB3)J BhIpaIKeHHSl (14) H (21), TeH30pHM CTpYKTypa 060HX ypaBHeHHif 

COBna,l(aIOT. YCTpeMHM Teneph B Q>opMYJIe (20) )J.JI)J <PYHKUHH A CKOPOCTh l:J:aCTHUbI 

2 1 2
K HYIIIO V 40, B pe3YJIhTaTe nOJIY'iHM A = 2 + DCv ). ECJIH MbI Y'lITeM ,l(anee, 'iTO )J.JI.sJ 

HOPMaJIhHbIX qaCTHU ui paBHO e)J.HHHLl.e, TO Te iKe CaMbJe Bblpa)l(eHHH ,l(JIH BeJUlqHH 

a 11 b, 'liTO H paHee. 

ABTOP BblpaiKaer npH3HaTeJIhHOCTb JIJi.OKYHIQ, npOqHTaBllIero pa60TY 11 

C)J.eJlaBUlerO pH.LJ. none3HhIX 3aMeqaHHH. 

Pa60Ta BbInOJIHeHa npH qaCTHqHOH c:pHHaHCOBOH nOMepiKKe P<l><l>I1, rpaHThI 

98-02-17316 H 00-15-96562. 

http:iaCTHLl.bI
http:KOOP.LI.11
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