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Teop1rn aneKTpOMarHllTHbIX B38llMonei!CTBIIi! 'l'.8CTIIU C . Bb!ClIIIIMII cm1irnMII 

( j l. l) eme neT 10 uaaan 6bma paanenoM noaonhHO a6cTpaKTHbIX TeopeTII'l'.eCKIIX 

nccnenoBaHIIII, B uacTosrmee Bp8MSI B CBSI31I C ycnexaMII lpll31IKll BblCOKIIX aneprllfi: 

CIITyaunsi ll3Meunnacb, Cei!qac ll3BeCTHO OKono 200 ., aneM8HTapHblX 'l'.8CTIIU", ·npn

qeM OKono rronOBIIHbl 113 HIIX IIM8IOT CHllHbl j >-. l, 

ITocKOnbKY HaM HenaaeCTHa nnHaMll'l'.8CK8SI KapTHHa B3allMOl18ilCTBlISI lpOTOHa 

C CllnbHO B3allMOl18ilCTBy!Cimei! 'l'.aCTIIUei!, TO MOlIIHb!M cpencTBOM tp8IIOM8HOnor11qec

KOro OITIICaHHSI SIBnSleTCSI M8TOl1 napaMeTpnaaunn penSITllBllCTCKllX MaTpll'l'.HbIX ane
x/ 

M81ITOB , OH IT03BOnSI8T Bblp83llTb MaTpll'l'.Hbl8 aneMeHTbl qepea KOH8'l'.H08 'l'.l!Cno 

IIHBapnaHTHblX IPYHKUHII, Ha3b!Ba8MbIX cpopM(paKTOpaMll, 

OnHaKo cnoco6br napaMeTpll38UIIII B8pllll!HHbIX cpyHKUllil B SIBHO KOBapnaHTHOM 

· /2 3 4 5/ 
anne(B CHIIH-T8H30pHOM cpopMann3Me, Ha OCHOBe pa6oT ' ' ' ) B 6onblllllllCTB8 

cnyqaea Mano yno6HbI nm1 npoaenemrn KOHKpeTHbIX pac'l'.eToa. 

/6 7/ 
C npyroll CTOpO!ibl, 6bmO Bb!SICHeno , ' "!TO nm1 pellleHl!SI MHornx aanaq 

KBaHTOBOll Teopnn rromr MOl!{HO nenllKOM coxpaHJITb annapaT aepenSITllBIICTCKIIX 

napaMeTpnaannll, ·aanpnMep, paanO)K8Hll8 no lllapOBblM rapMOHIIK8M, ITp11 8TOM n!Illlb 

cnenyeT DB8CTII ccpepm1ecK11e cpymrnnn Bnraepa, OIIllCblB8!0lllll0 ll3B0CTHb!ll Kl!H8MaT11 ... 

/8/ 
'l'.9CKII!i aqicpeKT T00pllll OTHOCl!Tenbl!OCTII - pemITIIBIICTCKllll IIOBOpOT cmma 

B paMKax TaKoro ncinxona aan6onee 11anecTHb1 nae MeTonuKn napaMeTpn-

/ 1/ . /9/ 
aaunn TOKa: 4elIIKOBa ll lllnpoKOBa II llropanna I! np. • 0Tnll'l'.ll8 llX uecymecT-

/9/ . 
B0HHO I! 3aKnro'l'.a8TCSI B IICIIOnb30BaHlm paamI<iliblX npencTannenufi. B Bbr6pauo 

rrpe.t{CT8Bi1CHII0 cm1panbl!OCTII, 

xi 06maH Me'fon11Ka napaMeTpll38Ullll penSITl!BllCTCKllX MaTpll'l'.llblX aneM8HTOB 

noKanbllbIX ;~?z,PBTOpOB nro6o!i T81I30pHo!i nn11 CfllllIOplIOJi pa31;!8pl!OCTll naua 

B pa6oTax ' • 
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/1/ 
B-pe¢e~HpyeMoll paooTe Ha OCHOBaHllll MeTO)lHKll nocnenoBaTenhHO llOCTp08H 

arrnapaT HHBapHaHTHOil napaMeTpHaanHH onepaTopa aneKTpoMarHHTHoro ToKa, ocao

aaaa1,111 Ha KnacCH'leCKHX MynhTHITOnb!IhIX ·paanO,K8HHlIX. PaooTa coaep,KHT TPH OCHos

Hhl0 'laCTll: MynhTHIIOITbll08 paano)l(eHHe TOKa B KnacCH'leCKOll TeopHH nomi: (rnaaa 1), 

napaMeTpHaannsr onepaTopa TOKa B KBaHToBoll TeOpllll nonsr (rnaaa 2), pac'l~T psrna 

K0HKpeTHhlX nponeccoa c IIOMO!lihIO paapaooTaaaoro annapaTa ( rnaBhl 3,4,5), Boa

HHKaromne B STHX nponeccax a¢¢eKT1,1 06ycnoanea1,1 yqacTH8M B a.ax qacT.Hll c BhlC

lllHMH CII.HHaMR, 

B nepaol! rnaBe nepeCM0Tp0Hbl naa cnoco6a MynbTll!IOITbHl,IX pa3ITOlK8flllll TOKa: 

pa3ITOlK8Hll8 no MOMe.IiTaM, ll3ITOlK8HHOe B paooTe nroooumua ll CMopOllllHCKOro
141 

( § 1) ll paanOlK8Hll8 no B0KTOpHbIM rapMOHHKaM B nyxe paooTbl EepecTenKoro, 

/IO/ 
nonrH.HOBa, Tep-MapTllpocmra ( § 2), fipll 3TOM IIOKaaaao, "ITO B pa3ITOlK8Hllll 

nonepe'lHOll 'laCTll TOKB cnenyeT Bbill8ITlITb Tp8Tb8 ceMellcTBO MyITbTl!IIOnell, ae Bhlpa

lKBI0IUllXCSI 'l8pea onpenenemrn O0bl'lHbIX (aaplIAOBbIX ll Mat'HllTHb!X) ll ae CB?AlilllllXCSI 

K penHTllBl!CTCKllM nbnpaBKaM K fll!M, 3To ceMefi:CTBO aaaaaao aaanonhHbIM, Ero OT

m!'lll8 OT ceMellCTBa TOKOBbIX MYITbTll!IOnell, 11aa1,rnaeMoro aneKTpl!tieCKl!M nonepe'l-
. . / 11/ 

HhlM ( CM,, a_anp.HMep, ) , 31l.KITIO'la8TC!I B TOM, "ITO 113 nocnenHero HO BbI)leJiea 

B11;nb..!l, . COOTBOTCTBYIOIUlltt ll3M8H8HllIO no BpeMeJill aapsr)lOBb!X MynhTll!Ionett. 

3neKTpoMarJIHTHalI xapaKTepncTnKa, COOTB0TCTBYIOlllalI nepBoMy qneay STOI'O 
. /12/ 

ceMefiCTBa ( L = l)' B!I0pBbie 61,ina BB0)lSJia 3enbll0Bll'l8M B KBaHTOBOll T0OpHll 

nonsr nnsr CllllHopaoil 'laCTllUbl B CBlI3ll C aapyrneJIHeM p -llHBapllal!TH0CTll cnaohlX 

/2/ 
·53aHMOAellcTBlll! H 1Iaaaaaa aaanoneM, 3aTeM lJeruKoB ytrnaan na cymecTBoBamrn 

xi 
uenoro C0M0MCTBa M0M0HTOB SToro Bllll8 B paanolK0Hllll KITaCCll'l8CKOt'O T0Ka 

Bo BT0poll rnaBe annapaT MYnhTnnonhHhlX paanolKeHnfi nepeaecea aa cny'lall 
. /14/ 

napaM8Tpll3aUllll pensrTHBl!CTCKllX MaTpll'lHhlX sneM0HTOB sn8KTpoMat'HHTflOl'O TDKa 

/1/ 
C IIOM0lllbIO oomel! M8T0)ll!Kll napaMeTpll3allllll ( § 3,4). IToKaaaao, "ITO B KBaHTO-

BOM cny'lae ITllilib Up!! napyrnel!HII p - HIT!! T -r!lrnapuaHTHOCTll sneKTpOM'-1.l'HllT-

HbIX B3al!MOA8fiCTBHl! qacTH!lbl C j ~ l MoryT l!MeTb ananonbHbl8 ¢opM¢aKTOpbl, 

OAH8KO ananonhm,,e ¢opM¢aKTOpbl MoryT BhllKHBaTbn·ll !Ip!! P- ll .. T -coxpaH8Hllll 

B cny'lae nepexoaoB M8lKllY C0CTOlIHH!IMH C paanl!'lllOM BHyTpeaaefi 'l~TJIOCTbIO, 

xi 
8 pen!ITllB.H3llpOBaaaoil ¢opMe MyITbTll!I0IIhfl::f; paano>r<8Hllll STOT ¢aK'I: Obin 

TaK:me oTM0'leH a AHccepTauHn nrooornnna • 
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OTM8'!8ll0 Il B xnaCCil'I8CKOM, Il B KBallTOBOM cnyqae, 'ITO ananonbHan qacTb 

ToKa .r:taeT BKnB.r:t B nanytieHne aneKTpnqecKoro Tuna. 
/16/ . 

PaecMoTpeHa TaK:lK8 (§ 6) M8TOAilKa napaMeTpnaannn T0Ka C II0MOmbIO 
11/ 

pennTHBilCTCK0ro onepaTopa cnuaa • BaeceHa pennTUBilCTCKan nonpaBKa B 011pe-

nenen1m caKC0BCKilX cpopMcpaKTOPOB (ananornqgoe 3BM8'IBHil8 OJ:(H0Bp8M8HH0 c.r:tenan 
/ 16/ 

fyp.r:ten ). 

B Tp8Tb8ll: rnaBe (!lll 6-10) paaol5paHbl cne.r:tCTBIIn runOT83bl EepHCTD.ll:Ha, 

<l>all:al5epra1 nu o aapymenun T'IlanapHanT.nocTH a aneKTpoMar.nHTRhIX aaanMo.r:tell:cTBHnx 
/17/ /18 19/ x/ 

MPOHOB Ha llpilM8p8 .,npyroro e - d pacc8l!Hiln 1 
, ITo.r:tC'JRTruta 

T - neHnBapuaHT.nan (aHanom,nan.) qacTb nenonnpnaoaa1moro ceqe.nHn, lla.na ero 

ou0HKa, ncxo.r:tmnan II3 ol5napy:lKeHnoro ByqammoM n AepnaHoM pacxolK.r:teHna: Teopnn 

u :ilKCIIGpHMGHTD. B MlrHilTH0M e - d 
/20/ 

paCC8SIHHl{ ( 8TH J:(8Hllb!8 H8.r:tBBHO 110.[(TBep-
/21/ 

lK.r:tE!Hbl ) • IToKaaaHO B O.r:tHOcpOTOHHOM np1115nIIlK8RilH, 'ITO IIPII T -.napymeHHn 

B paccenHHil aneKTp0HOB Ha .r:tell:TOHHOll: Milmenn, nonl!pil30BaHHOll: HopMBllbll0 K nno

CK0CTII paccel!Hiln, yrnoBan aCCilMM8Tpun .r:t8ll:T0HOB 0T.r:ta'III M0lK8T .r:t0CTil'Ib 10% 

T -IlHBapuaHTnan liCilMM8Tpnn B 

.r:taHHOM 0llb!T8 .r:tOlllKIID. 0b!Tb npeael5p8:lKIIMO Manoit (0,03%). 

B 'I8TB8pTOll: rnane (llll 11 '16) llpilB8.[(8Hbl peaynbTBTbl paC'I~Ta B o.r:tnocpo-

15 N N
, /22/ 

T0HHOM npH nu:me1mn ceqenm1 paccennun aneKTponoB na a.r:tpoaax: e + .. e + • 

ITpe.r:tnonarae~ 1 'ITO 'ID.CTlll!bl . Mumean N IlMGIOT CIIIlll n Macey K , a · o15pa-

30BaBmnecn - j , H K' , Y'IT81lbl Bee cpopMcpaKTOpbl nepexo.r:ta. MaTpilllB nnoTH0CTII, 

OIIUCblBBIOman CIIIlH0Bbl8 COCTOnnun qacTilll Mil!1181IIl 
1 
3a11Ilcana B CD.MOM o15meM BIIJ:(8 -

/Ml 1 . 
.r:tnn nro15oll: TeHaopHoll: 11onnpn3a11un • llnn cnyqan B8KTopHoll: nonnpuaannn a11ano-

rn'IRb!8 paoOTbl 0blllil Bblll0llll8Hbl 0.r:tll0Bp8M8Jlll0 C 
/26/ 

./25/ 
llD.MU_KpHCTOM U nn Il Koll~ 

.r:tpaTlOK0M 

ITnTan rnaaa rrocBnmena, onpe.r:teneunro noTepb a11eprun 11a noanaannro cpe.r:thI 

'ID.CTUll8ll: C j = 3/2 
1271

• CHa'Iana acpcpeKT paaol5paH B 15opHOBCKOM npn15mIJK8Hilil' 

C TO'IG'IHOA 'IliCTilll8ll: ( § 16). IToKaaano, 'ITO IIOT8PII pacTyT, KliK 'I8TB8pTaSI CT8IT8Hb 

110 nepenanaeMoll: aHeprnn. llanee (ll 17) Hall:.r:teH npe.r:ten rrpuMeHnMocTn Teopnn aoa-

Mymennll: B pD.CCM0Tp8HHOll: HenepenopMnpyeMoli ( j > 1) aneKTp0.r:tlll{liMHK8 C 
. /28/ 

rroMO!llhIO orpannqennH na nepmnnnyro qiyHK1111ro, rronyqenHyro n pal5oTe 'l3 npe.r:t-

x/ H d a B03MOlKHOCTb rrpoaepKn T -nnnapnal!T}JY6i~ B e - pacceSIHHil o.r:tHo-
BpeMeaao c naMn 151,ma yxa3aaa B pa15oTe 
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CTaBneHkn 1lennem1-neMal1£l, YKasana BosMolKII0CTb KaqecTB8HIIofi onemrn qiopMqiax-

ropoB 'l'.BCTHllbl c j = 3/2 (HanpnMep, 0- ), ecnn nsBecTna CTenenb pocTa 

nonnsaunomibIX noTepb, 

0cHOBHb!8 pesynbT8TbI, B0ll!8J:IIIH18 B nnccepTllllll!O, ony5nnKOB8Hbl B pa5o
/ 14, 15, 18, l9, 23,27 / 
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