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B nocneAHCC Ae~HTHJieTl/le HHTeHCl/lBHO pa3BHB88TCH Ill ycnemHO 

npHJ1eHH6TCH K OilHCBHHD 3KCil6PlllU6HT8JlhHWX A8HHWX UeTOA anre6pu 

TOKOB/I,2/, npeAnoxeHHWH renn-MaHHOU B I962 rOAY• B BTOM ueTOAe 

HenocpeACTBBHHO H6 Tpe6yeTCH c~eCTBOB8HHH KHP8JlhHl,IX CHMlleTplllH 

.B O6WIHOU CUJ,ICne, .T.e. noHBJIBHl/lH HOBWX·38KOHOB coxpaHeHHH Ill 

xnacc111q>HK81UfH aApoHoB no mmeiiimu npeAcTaBJIBHHHM rpynn SU2 XSU1 111 

· 5U3 x SU3 ~ IIoaTOJIY anre6pa TOKOB B 06111eu cny11ae He AaeT co -

OTHO~eH/111 Uelr;lty OAHOTHilHWMH npoqeccauH C q>HKClllpOB8HlWM q111cnou 

qacT111q, Kpoue Tex, KOTop:we cneAym H3 H3OTOnaqecxol HHBapHaHTHOCTH 

HJIH SU 3 - cHUJ1eTpHH~ B TO xe Bpeu11 oHa npHBOMT K 1tHHau~11ecKHU 

COOTHOmeHHHU THna HH8K08HepreTH,eCKHX Teopeu 116:atJij' aunJIHTYASU/11 

paan1r1qH:WX peaK!Ufl C yqacTHeu DCCBAOCKanHpHWX Ue30HOB~ 

B.I967 ro.icr BalH6eprl3/ noxaaan, qTo HH8K03HepreTJ4qeoKHe 

TeopeULI anre6p:w TOKOB, UOlltHO DOnyqHTb H3·aq>q>eKTHBHWX narpaHD8HOB, 

HHB8PH8HTHWX OTHOCHTCJlhHO HCJIHHelm.tx npeo6pa3OB8HHH KHP8JlhHOH 

rpynn:w SU2 X SU2 ~ 9TOT H3HIIIBWi1 ([/eHoueHonor11111ecKHi1 ueTo~ 

nonyqHJI mHpOKOC npH3H8HHe H HBHJICH OCHOBOH AJIH A8HhHelmero pa3 -

BHTHfl_ HCCJieAOB8HHii no AHH8UHqecKOii KHpanbHOit ClllMUCTPllllll. ,lvIH BY -

qHCJICHHH aunJIHTYA npoqeccoB npH noporoB:WX BHeprHHX B MBTOAe 

aq>q>eKTHBH:WX narpaHD8HOB l/lCil0Jlh3yeTCH ([/eHOUeHOJIOrHqecKoe np1116JIHJt6-

HHe, B KOTopou paccuaTplllB81lTCH TOJihKO AHarpauu:w 663 38UKHYTWX 

neTeJih (~Harpauuw THna ~epeBheB). B T8KOU no~OAe aq>qieKTHBH:WM 

narpaHD8H HCilOJlh3yeTCH JIHmh AJIH nony11eHHH COOTHOmeHHil CHMUCTPHH 

·-- C IlOMOlllhD npOCTOH TCXHHKH q>6HHM8HOBCKHX ~Harpauu. Bonpoc 0 

4>YH~8MCHT8JlhHOU 3HaqeHHH HCJIHH8HH:WX narpaH~8HOB KHP8JlbHOH CHM-

MBTPHH B H8CTOH11166 BpeMH OCT8eTqH OTKpWTWU. • 

B ~111ccepTaqHH 111ayq?DTCH ClllJlbH:We 14 aneKTpouarHHTHWe B38HIIO-
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;zteitcTBHH LieaoHoB B KHpaJ11>Hm SU2 X SU1 H SU3X SU3 CHM -

MeTpHHX • .l{HccepTaUHOHHafl pa6oTa COCTOHT- Ha· qeTupex_rJiaB, BBe;zteHHfl 
. -~ 

H aaKJIIOqeHHHo Kallt,l{aH rJiaBa CHa6llteHa pacmHpeHHOit 8HHOTa~eit. 

Bo BBe;ztemrn KpaTKO HSJiaraJOTCfl OCHOBHLle peayJI1>T8TLI ;ztHC 

cepTaUHH, a TaKxe o6cyllt,l{aIOTCH coBpeMeHnue npe:ztcTaBJieHHH 06 anreo

paHqec.llliX H ;ztHHaMHqecKHX CHMMeTpHHX B WH8HKe SJieMeHTapHLIX qacTHUo 

rJiaBa I IIOCBHmeaa HeJIHHeitHLIM peaJIHaanHHM ;ztHHaMHqecKHX CHM

MeTpHii~ B § I paccMaTpHBaJOTCH OCHOBHLle IIOJIOlKeHHH Teop1,rn HeJIHHeli

HLIX peaJIHaanHii IIOJiyrrpOCTUX KOMnaKTHLIX rpyrrn JlH, paapa6oTaHHOii 

KoyJIMeHoM, BeccoM, 3yMHHo/4/, BonKoBw/5/ H I1mauoul61 aa ocHoBe 

H:zteii 8.KapTaHa no reoMeTpHH rpyrrn J!H/7/. CorJiaCHO 3TOH TeOpHH, 

;ztHHaMHqecKaH CHMMeTpHa, CBHaaaHaH c rpynrroit G , Tpe6yeT cymecT

BOBaHHH 6eauaccOBLIX roJI;ztCTOYHOBCKHX noJieit ~e c _HyJIBBLIM CilHHOM 

H KBaHTOBblMH qv,cJiaMH reHepaTOJJOB At , nopollt,l{aIOlllHX HeJIHHeitHue 

rpynrroBue ~peo6paaoBaHHH. 3a;ztaHHe rro:ztrpyrrrru H , Ha KoTopoit 

rrpoHcxo;ztHT JIHHe~pHaanHH rrpeo6paaoBaHHit rpynnu'"G , onpe;zteJIHeT 

peaJIHaanHIO ;ztHHaMHqecKOfI CHMMBTPHH C TQqHQCTl>IO ;ztO HecymecTB8HHOit 

aaMeHLI IlOJieBLIX rrepeMeHHLIX ;ztJ!fl roJI;ztCTOYHOBCKHX Ll630HOB. 

IIaparpaqi 2 OCHOBaH-Ha Hamell pa60Te1201,B KOTOpoil npoBO,JJ;HTC/I HCCJie-

;ztOBaHH~ CTPYKTypu HeJIHHeitHLIX rrpeo6paaoBaHHtt rpynrr THna SUnX SUn 
c nouom1i10 npoeKnHOHHl,JX noJIHHOMOB CHJI1>BecTpa-Jia~paHxaf 8/. __ MeTo:zt 

npoeKUHOHHLIX IlOJil!HOMOB :ztaeT B03MOX~OCT1, aanHCLIB8T1, B HBHOM BH;zte 

HeJIHHeitHue npeo6paaoBaHHH Bcex noneii npH n106oit napaMeTpuaanHn 

rpynrroBoro SJieMeHTa, noJiyqaTl> KOMilaKTHL!e BLlpaxe~Hfl ;ztJifl KOBapHaHT

HLIX npOH3BO;ztHi,JX, vrny11an 06my10 CTPYKTYPY HHBapHaHTHLIX JiarpaHXHaHOB. 

IIpH HCCJie;ztoBaHHH HapymeHHfl ;ztHHaMHqecKott CHMMeTpHH Heo6xo;ztHMO 
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yi.,en CTPOHTl> 113 H8JIHHeitHO npeo6paayIOlllHXCH noJieii B8JIHqHHLI C aa

;ztaHHLIMH TpaHc1pop1.1anHoHHLIMH cBoiicTBaMH · B rp;ynne G • 06mHil 

M8TO;zt IlOCTpoeHHfl JIHHeiiHO npeo6paayIOlllHXCfl. BeJIHqHH rrpe;ztJIOEeH B. 

pa6oTe/4/' O;ztHaKO ;ztJifl npaKTHqeCKHX•B1,lqHCJiem1it -- OH He 011eH1> y;zto6eH. 

EoJiee KOHCTpyKTHBHLlit MeTO;zt paCCMOTpeH XoHepKaMnoul9/ npH aHaJIH38 

HapymeHHH SU 3X SU 3 CID.IMeTpHH co cBottcTBaMH mrneiiHux rrpe;ztcTaB

JieHHit (I.8) H (3.3). B § 3 EJiaBLI I paSBHBaeTCfl COOTBeTCTBYIOIIlHH 

q>opMaJIH3M ;ztJifl nocTpOeHHfl JIHHeitHO npeo6paayIOIIlHXCfl BeJIHqHH HS 

roJI;ztCTOYHOBCKHX noneit j'e H HX KOBapHaHTHLIX npOH3BO;ztHblX B JII060it 

rpynne. B STOLi MeTO;zte HCil01I1>3YIOTCH J!Hllll> TpaHCq>OpMaUl!OHHLle CBOitCT

Ba TIOJieit ~e H KOLIMYT8UHOXHW8 COOTHOlll8Hl!fl ;ztJifl MaTpHU JIHHBHHLIX 

npe;ztcTaB11eHHit rpynnu G . Hanpm,ep, _ rl>YHKUHH noJieil 1 t. · 

npeo6paayDmaHCH no npe;ztcJaBJieHHD :J) rpynnw G , MOllteT 6uT1> 

IIOCTpOeHa CJie;ztyIOIIlHM o6paao»: 

e;x.p(i.f }tAe) h: vxp<-if ~tAe), (I) 

r:zte ht -MaTpHna npe:ztcTaBJieHHH {J) , KOMMYTHpy10maa co 

BCeMH reHepaTopaMH ~ no:ztrpynnu H ( [ ¼ 1 hf]= 0 
o;ztuaxo [Ae i h~] :=/=- 0 ) • ~opuynu Ha § 3 Hcnon1,aymcH B :ztHccep

TaUHH IlpH aayqeHHH CBOHCTB aq>q>eKTHBHLIX 3JieKTPOMarHHTHblX narpaH

lltHaHO_B B SU3 XS U 3 CHMMeTpHH. 

B rJiaBe Il HCCJie;ztyIOTCH 3JIBKTpOMarHHTHYe BSaHMO;zteilcTBHH B 

KHpaJil>HOil CHMMeTpHH. 

IlpH OTIHC8HHH 3JieKTPOMarHHTHLIX BaaHMO;zteilCTBHH BTOporo 

IlOpH;ztKa IlO e t T81:illX KaK SJieKTpOMarHHTHLIH C;ztBHr U8CC B OKTeTe 

nceB;ztOCK811HpHLIX MeSOHOB, pacna;ztw ~-3 TT t •7 ➔ zr H n°-2r 
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B5U2XSU 2 H$Uf"5U3 anredpax TOKOB.lloa~11KaeT pn;n TPYAHOCTe!it, 

KOTOplie illl'lPOKO 06CYJE,1t8DTCH ll JIHTepaType/IO-IS(.. Mli npOBO;!tl'lM KPH-, 

TH'lleCKHlit·aHanHi 8THX TPYAHOCTel MeTO;!tOM ~eKTl'lBHHX narpaHU8HOll. 

llcno111,aollamrn npocToro nauxa na:rpaHxeBa nomco;na noallo:IIfieT 06:r,nc

HHTI> npl'ltimw B08Hl'lKHOB8Hl'lfi p83Jll'ltlHHX npOTl'lBOpetll'llit. anre6p1,1 TOKOll 

l'l HalitTH B HeKOTOpliXCJIY'qSHX npHeMJieMoe pemeHl'le. 

B.§ I no;npo6HO 06CYJl,1t8IOT~H o6WtlH~e npe;nnonollteHHH o TO¥, 

no CBOitCTBa aiM,eKTl'lBHHX narpaHUSHOll aneKTpouarHl'lTHHX B,88ID40-

;neitcTBH!it (:::Zem) ll SU3)(S_U.3 cmweTpHH onpe;nennmcn TOJII,KO 

TP8HC~OpManHOHHHMl'l CBOitCTll8Ml'l aneKTpOMarHl'lTHOrO-TOKS J:(':X) 
KOTopulit no onpe;neneHl'lll npHHa;nneuT .It. (i.8) G> (8, J) npe;ncTaBne-

HHIO rpynnw SU3 X S U3 /II/. Hame saueqaHHe cocTORT B TOI,{, 

uo. coBoKynHocTI> uettTpaJII,HHX re~epaTopoB rpynmi SU 3 XS U3 , 
tit\ . 

KOMMyTHPYIOllll'lX c J ( X) ·,. o6paayeT anre6py no;nrpynnu 
~ . . . . 

( U2. )( u 2 J N • B CBHSH C 3TWI 06li'llHLie. npe,ltDOJIOllt8HHH O CBOICTB8X 

SJieKTpoMarHHTHHX B88WIO;ztelitcTBHI a;npOHOB MOlltHO c~opuynHpOB8TI, ll 

npocTolit·H TO'llHO!it ~opue. KaK ~pe6oEaHHe RHBapuaHTHOCTH -:J.!Un OTHO

CHTenI>HO no;nrpymw CU2.x U2 ],y rpymui SUj X 5 U3, ~ IlpH JIHHea

pH88nHH rpynnOBhlX npeo6pa80B8HHif HS IlO;ztrpynn·e :5 u~ . 'Tpe60:B8Hl'le 

[U2XU2 ],. .. - Cl'lMMeTpHH 'Jtm lllt1I!Otl88T ll ce6a 06HUYJO ~ac,m~mca

num sneKTpouarHHTHHX BaaHUo;nettcTllHI no'· U - cniuy~ :ztn11 cny-qaH 

· nHHeapirnanHH ua no;nrpynne · usocnuua H runepaap11;na SU2X Y '" aTo 

Tpe60B8HH8 IlpHBO;!tl'lT Jll'lillI, K ;!tHH8MHtleCKHM COOTH0ill8HHHM M8Jlt.1tY 81I8KTpO~ 

:uarHHTHliMH nponeccaMH C paSHHM tll'lCJIOM tl8CTl'ln, HanpHMep, Uellt;!ty 

n°- ~ . H ~- JIT nepexo;ztaMH. . 
B·§ 2 paccuaTpHllamcH aneKTpouarHHTHlie ·nponeccu 2-ro 

nopH;ztK8 C yqaCTl'l8M ncell;!tOCK81IHPHHX ueaouoB. IlpH llOCTpOeHHl'l P881IH'll-
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HHX MO;ztenen cl~n C 88;!t8HHHJIH TP8HC~opuanHOHHHMH C:BOHCTB8JIH 

]l rpynne sulx SU3 npHMeHH8TCH ~OPM8Jll'l8M, paaBHTHit B § 3 rn8BI,1 I. 

IlOK888HO, 'qTO npOTHBOpeqHH, B08HHK8Dlll1'le· B anre6pe TOKOB npH Olll'l-

C8HHH aneKTpoMarHHTHHX pasHOCTel uacc TT-- H K - ueaoaoB, a 

TaKllte TI0
- ~ nepexo11a/II/, HMeDT M8CTO Jl.l'lill!, B MO;zteJIH narpaHllCH8H8 

.• ..., (2) . 
o(.e,rn. 6ea npo.l'ISBO'AHYX noneil. B ;ztHccep~anHH npe~naraeTCH npHHHTI> 

]IJIH OilHCSHHH sneKTpouarHHTHliX nponecCOB MO;!t81II, narpaHlltH8H8 C 

;!tBj'MH npOHBBO;ltHliMH nonett, .ll KOTOpoit 8TH npOTHBopeq.l'IH HC'll888IDT. 

llcno1II,80B8H.l'le CBHaelit C npOH8BO;!tHHMH COOTBeTCTByeT cxeue ~CMemHBa

HHH TOKoB" 1111a aneKTpoua;HHTHoro uapymeH!H SU3 X5U3 CHMMeTp1m. 

9Ta MO]leJII> 'A86T P88YJ4HYID oneaey napaMeTpa TT 0-rz. nepexo11a: 

m2 2. 
n ( -2 -2) mr.1 -2 _ --:-1)- _ 

~v?= '1'J mrra -mn+_+ IT \m1i::+ ml<e -o.oj, c2)· 

r]le ~lT'l - K08cM/Hn.t-18HT np~. qneHe q.1T0 drt?_ B narpaHlltHSHe. 

B § 3 rnaBW rr npOBO]lHTCH l'lCC1I8;ztOB8HHe npo61IeMI,1 pacna11a 

~-3Tf :B KHP81II,HOl:t CHMM8TpHH •. 9TO!it npo6neMe llOCBHmeHY MHOrO-

tll'lCJieHHI,le HCC1I8'AOB8Hl'lft B anre6pe TOKOB, o6aop KOTOpliX co;neplltHTCH 

B pa6oTax Eenna H Cmaepnea11al12/,- MoxanaTpa/13/ H 11pyrHx~ 

SneKT!lOM8rHHTHlil:t pacna;zt ~ ~ 3 Jf BO. MHOl'OM 8H81IOr~qeg t:ia6ouy 

pacnaicy K..,31T. , ·'AJIH KOToporo anre6pa TOKOB ;naeT npeKpacHlie 

peaynI>TaTw/I,2/~ B TO•llte BpeMH Cmaepnea~ou 61,1110 noKasauo, ~To 

nponecc ~➔ 37f aanpemeH :B JlfirKOilHOHHOM npe;ztene IlpH m11 = 0 • 
B pa60T8X nonroBa l'l np/14/, Eap]IHH8 l'l np/IS/ yqwwBaeTCH lllt118;!t . . 

(, - qneHOB llPH m,r-:J: 0 .B 8Mll1IHTYitY 'l_➔ 3Tf ~ B peaym,TaTe ·· 

BTH a:aTOp!,1 nonytlam xopomo cornacymmeecH c aKcnepHMeHTOM npen -

CKaaaaHe ;it:7Ifl pacnpeneneHHH aa ;ztHarpalOle nanuna B pacna11e 

~-rr+1rn° . O;ztHSKO ~o Cl'lX nop :s SU2iSU2. anre6pe TOKOB 
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np11 pa3yMHl,IX npe;i'lllOJIOJiteHl1flX O BeJIHIUrne napaMeTpa rrll-rz. nepeXO,ll;a 

He y,ll;aBaJioc:r, noJiyq11T:r, corJiac11e c Ha6Jiroiae1.1on m11p11Hott pacna,ll;a 
,1 _. 3 TT 112 , 13 /. · 

1!.bl cq1-1TaeM, qTo B 3THX 11CCJie,ll;OBaHl1flX He,ll;001.teH11BaeTCfl pOJII, 

rpa(fnma c ~ - ~e30HHhUL noJirocou B aunm1Ty,Z1;e '1- 3 IT • YqeT 

rpa@11Ka C Y/_ - IlOJl~OM ,ll;aeT B03MOXHOCTn IlOJiyq11Tn Y,ll;OBJieTBOPHTeJin

Hlie pe3yJinT8Tli He TOJinKO ,ll;JIH pacnpe,Z1;eJieH11a Ha ,Z1;11arpaw1.1e ~an11ua, 

HO 11 ,ll;Jlfl napl{l1aJI:r,HOH m11pl1Hli pacna;n;a rz- 3 TT • Cne;n;yeT no;n;qepKHYTn, 

qTo B KHpannHOH Cl1MMeTpl111 TI0 -rz. nepexo;n; Olll1CblBaeTCfl B3al1MO~ 

;n;etiCTJll-leM ~IT~ a.. TT0 ci V/_ • li3 8KCnep11MeHT8JlnHblX ;n;aHHblX no pacna;n;y 

~- 3 TT B aToi1 .110.iteJI11 onpe;n;eJIHIDTCH napaMeTpbl B Bep1H11He 

Tf q- TT~ , noaToMy noaBJIHeTCH BoawoxHocT:r, c;n;enan i:Jpe;n;cKa3aH11e 

l];]Ifl • s- BOJIHOBOH ;n;nl1Hbl TT ~ pacceHHl1fl a rrrz 

o,~::::~3(m.,.1~u1J-8 Jw-3m;1
• c,i 

0 ( )k.C.0 

r;n;e m Oil O - MaT p11qHbJit aneMeHT pacna;n;a ~ _., 311 I moov I = 
= 0, 92 :t 0, 12· ~ 0Tc10;n;a , Grrrz / r- o, 1 m;1 np11 ~li'l ~ 0, 05 • 
3a.11eT111.1, qTo Ben11q11Ha Koaip@Hrt11eHTa np11 ('111001) / jrr7) B ipop1.1yne (3) 

C11JII,HO 38Bl1Cl1T OT Bbl6opa 3Haqemrn napa.MeTpa HaKJIOHa H_a ;n;11arpaMMe 

~8Jll1l{a l3 pacna;n;e ~- rr+ n- fT O ~ (B Ham11x.pacqeTaX np1t1Hl1 -

MaeTcit 3HaqeH11e O+-o==--0,5S±0,02 1 131). B aaKJiroqeH11e § 3 

o6cyx;n;aIDTCfl HeKOTOpble Tpy;n;HOCTH, B03Hl1K810l!U1e np11 Olll1C8Hl111 pacna

;n;a~~3TI 11 Tf ~ pacce11H11H BSU3xSU3 cH11MeTp1111. 

B T peneit rJiaBe 11ccJie;n;ymca B3a11Mo;n;eltcu11n • A 1- , p- 11 . 

TT -Me30HOB B Kl1pan:r,Hoi1 SUiY-SU2 ;n;11HaJ.111Ke. 

06bJqHo B JiarpaH~eBblX uo;n;eJIHX orpaH11q11BaIDTCH npocTeitm11.1111, 

CO,ll;epxall!l1Ml1 1411Hl1MaJinHOe q11cJIO npoltl3BO;ll;Hh!X nonett l33811MO.iteitcTBl1flMH, 
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qTo COOTBeTCTByeT npe;n;nono~eHHID O rna,ll;KOCTH ipopMipaKTOPOB 11 yMeHn

maeT npOH3BOJl B npe;n;cKa38Hl1flXo HanpHMep, JiarpaH~l18H B3811MO;n;ei1CT

Bl1fl nHOHOB B Kl1pan:r,Hott Cl1J.1MeTp111112 , 31 co;n;ep~l1T He 6onee ;n;Byx -npo113BO.lU!liX n110HHoro.nona TT 11 T.;n;. 

0;n;H8KO nocne BBe;n;eHl1H no HHry 11 MHnncy BeKTOpHbIX 11 aKCl18Jln

HO-BeKTOpHl,IX IlOJieH .V,. 11 QJ-1 B Kl1p8JinHYIO CXeM/I6,l?/ B 06ll!eM 

cnyqae aip@eKTl1BHO B03Hl1KaIDT B3a11Mo;n;eHCTBl1fl C 3-Mfl 11 4-Mfl npo11a-
- - - - -z . 

BO;ll;HhlMl1 nonett: d,.. V.: J_,,.rrxa.,rr 1 (d14 rrx dl"Tf) 11 T.n. 

9TO o6ycJIOBJieHO Heo6xo;n;11M~CTnID ycTpaHeHl1fl Heip1rn11qecKott a,'4 d,... ff 
CBH311 113 JiarpaH~l1aHa. 

B § r. rJI8Bl,I Ill npeinaraeTCH aip@eKTHBHblH narpaHH8H Ai-p- Tf 

Cl1CTel4li ]._m'" , KOTOph!H co;n;·ep~HT He 6onee ;n;ByX npOH3BO;ll;HliX B · 

Kam;n;oM qneHe H y;n;oBJieTBOpfleT, TaKHM o6pa30M, Tpe60B8Hl1ID Ml1Hl1 -

MaJinHOCTl1/2I-23f. ~Jlfl nonyqeHHH 3TOtt MO;n;en11 B 38Tp8BOqHl,ltt nar -

paHlltl18H BBO;ll;flTCH BCeB03MOXHlie HeMHHHMaJil>Hlie B3al1MO;n;eitCTBHH C 3-Kfl 

11 4-MH npOH3BO;ll;HliMH, KOTOpble 38TeM MOXHO HCKJIB)~HTn O;ll;11HCTBeHHblM -06pa30M C nOMOll!l>D cnel{l18JlnHO no.ito6paHHOtt 38MOHl,I nonH a~ npH 
- I .... 

coxpaHeH11H ycJIOBHH nonepe~HOCTH. BeKTOpHoro non11. ~ ( ~,. ~ =O) 
Heo6xo;n;11uaa aa1.1eHa aKc11an:r,Ho-BeKTOpHoro nona 11weeT cne~yIDll!Hit 

BH;n;f2I/: 
. - - ,__ _ __, -1 _. -. _. a ~ A = a +[~ U1r,+J1ni-rr2'J] (a/411- ~~xrrJ, (4) 

"' - ,.. /I . • 

r;n;e A14 . - none, on11c1,1BaB)ll!ee q)11a11qecK11tt A 1 - ueaoH, [rr 
IlHOHHaH pacna;n;HaH KOHCTaHTa. 

B § 2 paCCM8TPHB8IDTCH HeKOTOpble np11noxeHHfl Hamelt MO;n;enH 

narpaHlltHaHa Baa11wo;n;ettcTBHit A1 - , p- H TT - ueaoHoB, KOTopal! 

;n;aeT K8KCHMaJinHO rna.itKYID 38BHCl1MOCTn OT J./ - HNilYJinCOB B 8MilJIH

Ty;n;ax paan11qH1,1x nporteccoB. IloKaaaHo, qTo JiarpaHuaH 'J""''"(A,p1 IT) 
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onpe:zteJIHeT MllHHMaJILHy10 cxe11y l3 SU2xSU2 aJire6pe noJieii, l3 

KOTOpon l308Hl4K810T 6oJiee CTpOrl4e orpaH14qeHHH Ha aal314C.IWOCTL l3epmllH 

OT 'I - HMnyJII>COB, qeM l3 MeTo;zte "llteCTKHX nHOHOl311
/

21. 3TH orpaHH-

. qeHHH l3e;ztyT K P88Y!.fHLIM !l)HaHqecKllM Cll8]tCTBHHM ]tJIH npo~eCCOl3 C' 

yqacTHeM Ar , p - ii 1T;.. MeaoaoB. 

Ilpu uayqeHlll4 Ai A1 p Bepm!4HLI Mil noJiyqaeM !l)opMyJiy :ztJIH 

aaoMaJII>Horo 11arHHTHoro 11011eHTa A1 - ueaoaa 0 

S=_:i +1~)2

[1-2(~)
2

]. csf lm;~A mf ' 

r:zte m.r ' MA' ' i, ' ~A - M8CCLI H KOHCT8HTll Cl3H8H p - .aA1 -
Me80H0l3: IlpH yqeTe COOTHOlll8HHfl I< s RF (2f/c;,2= m;) 8T8 q)opMyJia 

:ztaeT npHewreMoe aHaqemie S = - i . · · . 
B OTJiuque OT o6lllero cJiyqaaf16,I7/ JiarpaHlltHaH 'J.m,n{A,p1 TI J 

CO'A8PUT JIHll!I, MHHHM8JII>HOe p 1T Tf - l388HMO;ztei1:CTl3He ~j' ~' ff'/, a,. ff 
KOTopoe nplll30)tltIT K npoCTOMY l3HpallteHHIO ~JIH SJI~KTpOMarHHTHOrO q)opM

q)aKTopa IlHOHa l3 MO:zt8JIH BeKTOpHOil: ]t0MHH8HTHOCTH. 

C yqeTOM .P - ueaoHHoro ~6MeHa p - ]30JIHOl38H )tllllHa 

TIIT - pacceHHHH l3 MHHHMaJII>Hoil: Mo;ztenH HMeeT cne;zty10ll\Hi1: BH:zt: 

a i :::[ 1- '1{fr1~1/mr}
2

] •• 

1 . 2lfrr mrr fn 
(6) 

3HaqeHHH $ - l30JIHOl3llX )tlJHH a: H a; IlOJIHOCTI>IO COI'll8CYIOTCH 

c peayJILT8T8MH BallH6epral~,21. B TO :m:e_lpeMH_npH (frt~flm,J2'=1.ll 
p - l30JIHOl38H ]tlll/lH8 Qi :::::-0, 03 mlf OTJIJ/lqaeTCH 8H8KOM 

OT COOTl38TCTl3YIOlll8rO npe;ztCK888Hlllfl pa6oTwl21. B o6LlqHoi1: MO)t8JIH 

K111paJII>HOi1: :ztHHaMHKIII/I.6,I?/ :ztJIIIIHH · TIIT - pacceHHVJH He onpe:zteJieHLI 

IO 

O;ltHOSHaqao VJa-aa ]308MOlltHOCTH l3KJIIOqeHHfl l3 JiarpaHlllli8H'HeW!HVJM8JII>HNX 

iiaam.io;ztellcT~Hlt h1 ai ff xa,. fr/, hz<J~ ff Jlf : , . C npoiia~~~H~~. KOS!l)-. 

!l)HIU18HTSMH h J. . ~ h 2. , -• . • 
' ' 

B :ztHCC8PTSIU!H noeyqeHa T8Kllt8 Y:ztOl3JI8Tl30pHT8JII>Hafl 0~8HKa IlOJIHOll 

mHPRHLI A1 -MeaoHa: rlA1).~~0·UaB. · , ·. · · .. 

B § 3 l:!8yqae,TCfl MO]tllqiH~~Ol38HHafl TeO~Hfl una flHra-MHJIJica, 
. ··, . 

l3 KOTOpon l3eKTOPHL18 H 8KCHaJII>HO-B8RTOPHL18 IlOJifl npeo6paay!OTCH He -

mrnellHO' no~o6HO B~8M oc~aJII>HNM IlOJIHM ~ ID!pam,aon CHMMeTpHH/:[B , 24/ ~ 
B MO;zteJIH C HemrnettHO npeoopaay!Oll\HMHCH. IlOJIHWl flHra-Mimnca OC_Ta!OTCH 

B CJ/IJI8 Bee HVISKOSHepreTHqecKHe TeopeMN :ztHHa1rnqecxon ID!P8JII>HOi1:,CHM-
. . . ., .. , .. 

MeTplm. Hanpm.1ep, l3 8TOi1 MO;lteJIH 8Haqemrn s- l'l P - BOJIHOBNX . 

:ztJIHH 7Uf - papcemnm He OTJIHqa10TCH. OT peaym,TaTO!il anre6pN, ~oxoll 
0 . 0 ~ ' · . · · · ' ,· · 

;ltJIH Q
0 

, a z H. Q J. /I ,2/ o HeJIHH8i1HaH pe11mrnam;H KaJn:1(5pOll0'1J-

HOi1 S U2 ){ 5 U 2. ~HMM8TPHH nopollt;ztaeT CllHSH Mellt;lty :eaa:e:uo;ztettcTBHHWI 

.P - H A1 - MeaoHoll, K~TQPLle OTJIHqa10TcH .oT ~?~T~~TCTllY~lllHX 

orpaHHqeHHll l3 TeopJ.m c JIHHei1:Ho npeo6paayronun.mcn iionnw HHra-Mmmca. 

, B 1968 r~~ IlOHBHJiaCI> HHTepecHaH pa6oTa Bai1:H6~pral19/, ,l3, , 
''" .. ,, • . !-', . 

KOTOpOil: paccMaTPHBaeTCfl CBH8I> MeE~ anre6pa:e:qecKHMH M ]tl1Ha¥nqecxwm 

acnexTaMH ID!paJII>Hott SUz.1-SU1 c:e:weTp11:e: •. IltiaBnna cyMJ.1 anre6panec

xott peamfaa!UIH Kl'!paJII>HOtt dHMJ.leTpHH (APKC) l308HHKalOT HS TpeooBaHHH 

paayMHoro ac:e:MnTOTHqec1coro none:zteHHH aMnJIHTY:ztll paccenHHn Bnepe~ 

IlHOHOll Ha ;ztpyru qacTH~ax. 

B ciina:e: c aTott pa6oToi1 y Hae BOSHHK Bonpoc o npHMemIMOCTH 

APKC K caMHM 11HOHa11, a TaKllte p , A 1 , 6 H :ztPYrHM HecTpaH

HNM ueaoHaM c G P (-1 }3- + i . CneIU1!l)HKa BaaHMO;ztettcTBHll aTHX 

qacTH~ C IlHOHaWI He yq14TL1BaeTCfi ll 06llleM aHaJIHSe Batta6epra. 

II 



I· 

:1 
'11' 
1,• 

:! 

" Ii, 

:1 

·if 
I 

f 

I 

B nepBOM naparpawe rnaBLI !Y H3nOJK8HLI OCHOBHLle TIOJI.OlK8HHH 

H peayn»TaTLI APKc/19/, He06XO'AHML1e.'AnH o6~HCH8HHH CYTH Hawero 

BOrrpoca. B § 2 npoBO'AHTCH cneuHanbHOe HCCne~oBaHHe acHMITTOTHKH 

rpaWHKOB-'AepeB»eB, onHcNBaBlll\HX pacceHHHe TIHOHOB Ha, TT , p , A1 
6 H T.n. Me30HaX B KHpan»HOH CHMM6TPHH, KOTOpoe IT03BOnHeT C'AenaT» 

BNBO'A o TOM, 11To APKC rrpHMeHHMa K ueaoHaM c G P{-i )1 =+ i 
IIorryTHO 06cyJ1GtaeTcH cnoco6 y11eTa 11accw TT - ueaoHoB B cooTHowe

HHHX APKC. 

B § 3 noKa38HO, 'ITO APKC COBM6CTHa B npHHUHTie C HenHHettHOtt 

pean,0aau1-1ett KanH6poB011Hott SU 2 X 5 U 2 cHMMeTpHH. B To JKe 13peuH 

OTMe11aeTcH, 'ITO npocTeiiwaH c1-1cTeua Ha Ai - , .f - , TT -H 6 -ue

aoHOll CnHWKOM 6e'AH8 'Anli nonyqeHHli cornacyBlll\HXCH C 3KCnepHM8HTOM 

peayn»T8TOB C01lM8CTHOro npHMeHeHHH 3~HX 'AByx IlO'AXO'AOB. 

OcHoBHLle peayn»TaTLI 'AHCCepTaUHH orry6nHKOB8HLI 1l pa6oTaxl~0-24/, 

H80'AHOKpaTHO 'AOKna'ALIBanHCb Ha ceMHHapax Jla6opaTOpHH TeopeTH'leCKOH 

WHBHKH OIDIH H Kawe'APLI TeopeTH11ecKott WHBHKH ,IU'Y, a TaKJKe 6LlnH 'AO

noseHN Ha MeJK'AyHapO'AHOtt KoHwepeHUHH·uo WHBHKe llLICOKHX aHeprHtt B 

KHel!e. 
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PyxonHCL nocTynH~a B H3~aTeXLCKHI OT~en 
6 OKTROpa 197! ro~a. 
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