
B.M.Bap6amoa, A.A.ReouoaHq 

OGlaiAMHIHHWI 
MICTMTJT 
RAIPHWX 

MCCIIAOBIHMI 
AYGHa 

P2-80-684 

TEH30PHOE BORHOBOE YPABHEHHE. " 
~BHIEHHE B OORE 
OROCKOA 3REKTPOMArHHTHOA BORHY 

HanpaeneHo e 11 BecTHIAK MrY11 

1980 

t- ?I 



• 

ba4 
OIIHbl 

bl BO 

~HHe All" 
0/lHbl. 

a 1980 

-684 

B TeopHH 3neKTpoMarHHTHoro nom1 $HrypHpyeT aHTHCHMMeTpH4,Hoe 
TeHsopHoe none BToporo paHra. CornacHo ypaeHeHHRM MaKceenna, 
BHeWHRR npOHSBOAHa.A d H o6o6~eHHa.A AHBepreHl.IH.R 8 3TOrO TeH
SOpHOro non.R npH OTCYTCTBHH sap.RAOB o6pa~a~TCR B Hynb /1/. 
3TH $aKTbl HaBOA.RT Ha "MbiCnb, 4TO, ecnH Hap.RAY C ypaBHeHH.RMH. 
MaKceenna cy~ecTeyroT APYrHe pen.RTHBHCTCKHe ypaeHeHH.R, $0pMynH
pyeMble B TepMHHaX 3THX AH41$epeHtjHanbHbiX onepaTOPOB 8 H d, TO 
MO*HO O*HAaTb, 4TO OHH 6YAYT npeACTaBn.RTb HHTepec H C ~HSH-
4eCKOH T04KH speHH.R. 

OnepaTop d noebrwaeT, a 8 noHH*aeT Ha eAHHHl.IY paHr aHTHCHM
MeTPH4HbiX TeH30PHbiX noneH. no3TOMY onepaTOPbl 8 H d He AeHCT
ByiDT B npOCTpaHCTBax aHTHCHMMeTpH4HbiX TeH30pHbiX noneH AaHHOrO 
paHra. C 3THM MO*HO CBRSaTb paBeHCTBO Hynro MaCCbl nOKOR $OTOHa. 
CHTYal.IH.R KOpeHHbiM onpasoM H3MeH.AeTCR, ecnH Mbl paCCMOTPHM np.R
MYID CYMMY aHTHCHMMeTpH4HbiX TeH30PHbiX noneH BCeX B03MO*Hb1X paH
roe /H3BeCTHO, 4TO np.RMOe npOH3BeAeHHe ABYX AHPaKOBCKHX cnHHO
POB npHBOAHMO H pasnaraeTC.R Ha CKan.Rp, BeKTOp, 6HBeKTOp, 3-
BeKTOp H 4-eeKTop 121 /. CocTaBn.R.R nHHeHHble KOM6HHal.IH~ onepaTo
poe 8 H d, MO*Ho $aKTOPH3oBaTb onepaTop KneHHa-ropAoHa e npocT
paHCTBe yKasaHHbiX noneH. nony4eHHble npH 3TOM AH41$epeHl.IHanbHble 
ypaeHeHHR nepeoro nop.RAKa o6naAaiDT P.RAOM saMe4aTenbHbiX CBOHCTB. 

HacTo.R~aA pa6oTa .RBn.ReTcA pasBHTHeM TeopHH TeHsopHoro eonHo
eoro ypaBHeHHA, npeAilO*eHHoro e pa6oTax 18·6/, rAe paccMoTpeH 
narpaH*eB $OpManHSM H H3y4eHbl CBOHCTBa CHMMeTpHH ypaeHeHHA. 
B CTaTbAX /S,4/ HCCneAyeMOe ypaBHeHHe paCCMaTpHBaeTC.R KaK o6~e
KOBapHaHTHaA cPopMynHpoBKa ypaBHeHH.R A~~tpaKa. 

Uenb pa6oTbl - H3y4eHHe TeHsopHoro ToKa eepo.RTHOCTH H peweHHe 
3aAa4H 0 ABH~eHHH TeH30PHOH 4aCTHl.lbl B none nnOCKO~ 3neKTPOMar
HHTHO~ BOnHbl. 

PaccMaTpHeaeTcA cHcTeMa ypaeHeHH~ /eM. pa60Tbl 13' 61 I 

Val/la=m!/1, 

v 1/1 -v 1/1 -il Qv al/lf3-ml/l ' 
p. v v p. p.vat' vp. 

/1/ 

V a 1/1 - V 1/J ==m!/1 , 
ap. p. p. 

rAe lp.vaf3 - eAHHH4HbiH aHTHCHMMeTpH4HbiH r1CeBAOTeH30P C l 
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V IJ."" a - iaAfl'MeTpHKa npocTpa.HCTBa MHHKOBCKOrO onpeAen.ReTCR TeH-
30poJ' g "" diag(+---),113 BTOporo ypaBHeHHR CHCTeMbl cneAyeT, 4TO 

p.v 

p7~·:;:;/ii<tUt1W!i IIHCTII'IJT I 
J l;::.:J;;;~~~:-· .. -..;;e.oiioiiii ________ __ 

l 



') 'I~ ~i 

"' -it/1 ' 121 p.v p.v .J 

- af3 
rAe t/lp.v"' ·':-i Ep.vatJI' - 6HBeKTOp AYaJlbHbiH t/1 • BonHOBYIO 41YHKttHIO 
TeH30PHOH 4aCTHI.tbl 3anHWeM B BHAe 'I',. (t/J,t/1':, t/1 p.v ) , 

~3 ypaBHeHHH /1/ H HM KOMnJleKCHO COnpR*eHHbiX nyTeM HCKJ1~-
4eHHR m no11y4HM ypaBHeHHe HenpepbiBHOCTH! 

a vii (1/J) .. o, 
p.v /3/ 

rAe 

- - a - - - a - - -a f3 
II "ll (t/l)=g 11, (t/I'P-t/lat/1 ) +t/1 t/1 +r/1 t/1 -t/1 t/1 +t/lt/1 +t/lt/1 -iE ,W t/1 

,.. ,-v p. v p. v pa Vo p.v p.v p.vap· 

/4/ 

- AeHCTBHTeJlbHbiH TeH30pHbiH TOK, aHa110rH4HbiH BeKTOPHOMY TOKY 
BepORTHOCTH B TeOpHH aHpaKa. W- none, KOMnJleKCHO COnPR*eHHOe'P, 
npH AOKa3aTeJlbCTBe paseHCTBa /3/ ObiJlH Hcnonb30BaHbl BbiTeKaiO~He 
1113 ycnOBIIIR caMOAyanbHOCTIII /2/ COOTHOWeHHR 

jp.v t/1 p.v ., O, ;j. pa t/1 va ... .p pa ¢ va, 

/5/ 
8 f3.p +8 f3.p +8 {31/1 •iE t/1 ufJ. 

p. va v ap. a p.v p.vaa 

~CXOAR 1113 /3/, MO*HO CCIIOpMynHpoBaTb HHTerpanbHbiH 3aKOH coxpaHe
HIIIR, a IIIMeHHO, IIIHTerpanbl 

Io (1/J) = fiioo (1/J) d ax, Ik (1/J) = JIIko(t/1) d ax /6/ 

onpeAenRIOT He 3aBIIICR~He OT BpeMeHIII HHBapHaHTbl. 0TMeTIIIM, 4TO 
BenH4111Ha 10 (1/J) Cy~eCTBeHHO noilO*HTenbHa, nOCKOnbKy 

- ;s - -
IIOO (1/J)ai/Jt/1+ l: (1/Jat/la+t/IOa t/loa )., 

a-o 
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~HTerpanbl ABIII*eHHR /6/ cy~eCTBYIOT He3aBIIICHMO OT TOro, npHCyT
CTByeT Hnlll HeT 3neKTPOMarHHTHOe none, n03TOMy AnR TeH30pHoro 
BOnHOBOrO ypasHeHHR 3aAa4a 0 ABIII*eHHH 4aCTH~bl BO BHeWHeM 3neKTpo
MarHHTHOM none MO*eT ObiTb nocTasneHa KoppeKTHO. 

B paMKax sonHosoro ypasHeHIIIR /1/ cKanRp 111 caMOAyanbHbiH 6H
seKTop COCTaBnR~T CBOeo6pa3HyiO reoMeTpH4eCKyiO BenH4HHy, HMeiO
~yiO 4eTblpe nHHeHHO He3aBHCHMble KOMnOHeHTbl. 3Ta BenH4HHa H BeK
TOp BXOART B ypaBHeHIIIe CHMMeTpH4HO - nOAOOHO TOMy, KaK cnHHOPbl 
nepsoro H BTOporo POAa BXOART B ypaBHeHHe aHPaKa. KBaApHposa
HHe ypaBHeHHH /1/ npHBOAHT K CHCTeMe 
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(Vu V +m 2)t/l •ie(F +iF )t/la, 
u p. pa p.a 

( V u V + m2) t/1 = ~ F I'J. t/1 af3, 
u 2 a~ 

/8/ 

( vu V +m 2 )t/l 
u p.v 

-ie(F t/la -F t/la )-ie(F -iF )t/1, 
pa •v va •p. p.v p.v 

rAe F -a ~A -a !A - TeH30P 3neKTPOMarHHTHoro nonR. npH BbiBOAe 
Jl.llvJI.II JljJ. 

ypaBHeHHH z-ro nopRAKa Ba*HYIO ponb HrpaiOT COOTHOWeHHR 

V V - V V •-ieF 
p. v " p. p.ll /9/ 

'fil ,/, + 'fil ,/, + 'fil 1/J = i E (:). 'fil ,/, {3u • 
p. ¥' va 11 '#' ap. a p.v p.va~ u ¥' 

~3 /8/ cneAyeT, 4TO npH OTCYTCTBHH 3neKTPOMarHHTHOrO nonR ~p. 
Ka*AaR KOMnoHeHTa nonR 'P YAOBneTsopReT ypasHeHHIO Knei:fHa-rop
AOHa. 

PaccMOTPHM 3aAa4y o ABIII*eHIIIH TeH30PHOH 4aCTIII~bl a none nnoc
KOH 3neKTpoMarHHTHOH BOnHbl lSI, none nnOCKOH BOnHbl C BOnHOBbiM 
4-seKTOPOM K (K 2..0)3aBIIICIIIT OT 4-KOOPAIIIHaT nHWb a KOMOIIIHattiiiH 
cp .. KP.Xj/KPOMe p.Toro, 4-noTeH~Han ~Ap. ~Ap.<cf>)yAOBneTBOpReT ycnOBIIIIO 
KanH6pOBKH nopeHtta KP.Ap.=O. ~CXOAIIIM 1113 ypaBHeHIIIH BTOporo nopRA
Ka /8/, 8 KOTOPbiX TeH30P nonR Ill MeeT BHA F p.v "'Kp. tA ~-Kv '.A p • anR 
nepsoro ypasHeHIIIR 1113 CIIICTeMbl /8/ nony4111M 

<aua -2iaAua -e2tAu~A +m2)t/l -=ie(F +iF )t/la. /10/ u u u p. p.a p.a 

~~eM peweHIIIe 3Toro ypasHeHIIIR a BIIIAe t/1 (x) ,.,e-1P\- (cp), rAe p2-m 2
• 

nony4aeM p. p. 

2 -
x'=i[-6-(p.A)+-e-tA 2 lx -~(F +iF )xa· /11/ 

, p. (kp) 2( kp) p. 2( kp) p.a p.a 

~HTerpan 3TOrO ypaBHeHHR nerKO HaXOAIIITCR 

t/1 (X) • e 18 [g - 2~(F +iF )] U a • /12/ 
p. p.a 1::\ AP 1 pa p.a 

n e e2 2 rAe S .. -pX- f [ -(k (p.A) +-'---.A ]dcp~ KnaCCIII4eCKOe Aei:iCTBIIIe 
0 p) 2(kp) 

AJ1R 4aC,.Hltbl, ABH*Y~eHCR B none BOnHbl. AHanor1114HbiM o6pa30M AnR 
nonei:t t/1,1/1 1113 /8/ nony4111M 

jJ.JI 

t/I(X) = eiS -·' [U- _e_ .!..F f3 U a/3], 
- ( kp) 4 a I 1 3/ 

t/1 (X) • e 18 I U p.v p.v 
e {1 a 1 a 1 .--- -F U --F U. --(F -1F )'U]l (kp) 2 pa •II 2 11a •p. 2 p.v p.v ' 
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rAe U, U , U - peweHHR C8060,QHbiX ypa8HeHHJ:1 ,Q8H>KeHHR, 8 KO
TOpble nepe~o,qsff I 13/ npH .A = 0. ,llanee HeTpy,qHo HaMTH AIIR nony4eH
HbiX peweHH~ TeH30PHbl~ TOK ll~v H cpe,qHee 3Ha4eHHe n!IOTHOCTH TO
Ka no 8peMeHH. no,qpo6Hbl~ aHa!IH3 8blpa>KeHHR TI~v ,QIIR ~O!ly4eHHbiX 
peweHH~ - npe,qMeT ,qanbHel:1wHx Hccne,qo8aHHJ:1. 
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PyKonHcb nocTynHna 8 H3,qaTe!lbCKHH oT,qen 
24 OKTR6pR 1980 ro,qa. 
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