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B nocneJlHee speMR WBJIOXO o6cylKJlaiOTCR TaK H83hiBSeMhle • csepxcXOJlHmHecR' 

JlHCD9pcHOHHhle llp88BD8 CYMM TBDS 

+oo 
f dEimf(E)=O. 

(1) 

Bnepsble Jl&cnepcaosable npaBBna cyMM ( 1 ) 6bi11B npaMeHeHhl JlDH aMnnaTyJl pacceR

HB!I B ~TOpOlKJleHB!I llBO~OB HS HYKDOHSX BMeCTe C npeJlDODO~eHBeM 0 HSCb!WeHBB 

. /1-4/ 
JlHCnepCBOHHOI'O BHTerpana 8 ( 1.) BXD8Jl8MB HYKDOHB B B306apbl 

.an11 yJlo6cTsa cpasaeHHR peaynbTaTos JlBCnepcaoHHbiX npasana cyMM c npeJl

cxaaaHBRMB SU(6) CHMMeTpBB BhiDBW9M HX 8 CT8TH'IeCKOM npeJlene, KOI'AB MBCCbl 

HyKDOHB B B306apbl p88Hbl: 

f ~ ,_.cv1 
f - =·---=_!_ ,(S 

liNN* p* 3 ' I' I ~0. (2) 

OnpeneneHHe KOHCT8HT H cpasHeHHe COOTHOWeHBil. (2) C 9KCnepBMeHT8DbHbiMH ASH-

HbiMB Jl8HO 8 npano~eHBB. 

6 9TOA 38MeTKe Mbl XOTKM YK838Tb HB TOT KHTepeCHbiil. iflaKT, 'ITO ace peaynh

TBTbl AHCnepCHOHHblX Dp8BBD cyMM B pe~Me H8Cb1WeHKSI HyKnOHOM H H306apoil. (2) 

MoryT 6hiT b nony'IeHbl c DOMOWbiO TOKOB onpeneneHHOA K88pKOBOA CTpYKTYPbl• 

Mo~HO DOK838Th, 'ITO B CT8TH'I9CKOM npenene AHCnepCBOHHbie npaaHna cyMM 

/5/ 
ADS! 8MllRHTYA pacceHHHSI H $OTopO~AeHRH 9KBHBaneHTHhl Tpe60B8HHIO o6paWeHH!I 

B Hynh AH81"'0H8RbHblX M8TpH'IHbiX aneMeHTOB Me~AY OAHOHyKnOHHhiMH COCTOSIHHSIMH 

OT KOMMyTaTOpa ABYX CTBTH'IeCKHX TOKOB. 

PaccMOTpHM Teneph uaocxanRpHbiil. ( j 
0 

) 
k 

H H30BeKTOpHbiil. (jp) 
t 

axcuanb-

Hble TOKH, MBTpH'IHble sneMeHTbl KOTOpbiX 8 CT8TH'IeCKOM npeAene HM9IOT BHA: 

s 

/. 



0 ~ 
<NIJ (O)IN>•a (~eu.Kl(NN); 

k 0 • 

(S) 
p -· _, 

<NIJ (O)IN> •a(Ku ~e)(NrPN); 
k k 

<NI J~(O)IN*>•2v2a*(;~et)('NN"PJ, 
• 

rue K ( K t) 
p 

H N (N ) eCTb COOT.B9TCTll911110 CDHHOBble H H30TODH"'&CKH9 liOOHOBbl& 

~YHKUHH HYKJIOHa (aso6apb1). 

nOTpe6yeM; "'T06bl MSTPH"'Hble 9Jl9M911Tbl Me:lK.Qy O.QHOfiYKJIOIIHbiMH COCTOSUIHS!

" MH OT KOMMYTSTOpa .QBYX TOKOB j k ( 0) (a e 0, 1, 2, 3) o6pamanHCb B fiYilb: 

<N I [ j" (0), j": (O)liN> =0. 
k k 

Y'lliTbiBSS! ll npOMelKyTO"'HbiX COCTOS!HHS!X TOilbKO HYKJIOH II H306apy, DOJIY"'HM: 

a 4 ---;.;-=-3-a ,., 0; 
(6) 

'ITO C0Bll81l89T C npe.QCK838HHS!MH .QHCDepCHOIIIIbiX npaBIIJI CyMM (2), 

O"'eBH.QHo, 'ITO aKCIIant.uble TOKH, a.Q.QHTHBHble no xaapKaM, IIBnsriOmaecsr reae-

paTopaMa rpynnbi SU (6) , He y.QoaneTaopsriOT ycnoBHIO ( 4). 

nocTalii!M BOnpoc: K8KOB8 .QOJIJKIIS 0WTb Kll8pKOli8H CTpY§IYPS 8XfH811biiOrO TQ

Ka, vf!OB/l@TBOpHIOIBerO ycnOBl!IO ( 4)? 

Haa6onee o6mull BH.Q axcaanbHoro Toxa 6apaoaoa a MO.Qena aesaaacaMbiX xaap-

KOB eCTb: 

a 3 a 3 3 a 
J (O)=A[! (a A le+~e!(utlr ,I (A le,l. 

t r-1 k e .. 1 V'=l (6) 

Ha paaeHCTBS HyJIIO H30CK8JI5!piiOll KOHCTSHTbl a O HSXO.QHM 

1 
K•-T· (7) 

C .Qpyrol! CTOpOHbl, llOTpe6yeM BbinOJIHeHJIS! yCJIOBHS! ( 4) .QIIH TOKS TilDa ( 6) Dpll 

K = _,..!_ 
3 
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1,1, 

! 

Sea KaKHx-na6o nononHHTellbHbiX npenn?lloJKeHal! o "'HCne npOMelKYTO"'HbiX co
CTOiiJIHl! HJIII THDe CBMMeTpHil B~OBol <iJyHKUHH 6apHOHOll, nony"'HM: 

nollCTSBJllUI llJl!! IC 

I s 
1+K +21C<p I I ( u r 

3
) t I P > • 0. 

f., I z 

311S"'eHHe ( 7), HSXOilHM: 

s 3 
l!(ur) IP 
t"' 1 • f 

>=!_ 3 • 
<p 

(8) 

(9) 

'ITO li03MOJKHO JIH!Bb B TOM cnyqae, KOrllS 6apHOHbl HMeiOT DOJIIIOCTbiO CHMM9TpH"''

HyiO . BOJ!li:OBYIO cjlyHKDJIIO, npJI 9TOM 

..!... =< p 
a* 

3 1 3 3 

{!(u r
3
)f --! (u )f !(r 3 )f' lip 

f=1 " 3 f-1 •. f'.,l 
>-=~. 

3 

1 
HeTpy.QHo npoaepJI'tl. TaKJKe, 'ITO npa K • _,3 o6pamaeTCsr a aynt. MaTpH"'Hbil! 

SJieM&HT KOMMYTSTopa MeJK.QY COCTOSUIH!IMH 11306ap 

<N*I [j"(O), J",,(O)ll N*>==O. 
k k 

(10) 

(11) 

TaxaM o6pasoM, ace pesyllbTSTbl .QHcnepcaoHHbiX npaaan cyMM (2) MOryT 6biTb 
. 1 

DOJiy'l&Hbl C DOMO!BbiO TOKOB THDa (6) K• --3 H DOJIHOCTbiO CHMMeTpll'IHOil: BOJIHo-

liOl! cjlyHKUHH QapBOHOB, npa 9THX JKe YCJIOliHS!X, KSK 6biJIO DOK838HO BbiWe, llHaro-

H8JlbHbl9 M&TpH'lllbie 9JleMeHTbl KOMMYTSTOpa .QBYX TOKOB o6p8!B8IOTC!I B uynt., 'ITO 
:' 

00'bHCH!IeT ycnex AHCnepCHOHHbiX npaaan CYMM ll pelKIIMe H8Cbl!B9HHH. 

BBOil!l o603Ha'leaae: 

~ ~ 1 3 ~ 
rue .. ae -T r~~ ae, (12) 

BbiniiWe M Tenepb onepaTopbl aaoMan~oaoro MaruaTuoro .MOMeHTa, cna6oro 11 nceano-

1 
BeKTOpHOrO M930HHOro TOKOll 6apHOHOB Dpll K e _, 3 

I ------

;t = 3 ! ( e ~ )• 
811 f,.1 ' 

y + r 3 
e~~ 

2 • 

3 + ~ ~c±J !(r-w)f 
A = g 0 f.., I 
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(14) 
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.. P fa a P .. 
J •- I ( r Q) )t • 

" l•l (15.) 

C•IHTilSI, 'ITO aKCHanbllllSI KOIICTiliiTil cnaC5oro 838HMOA&I:G:TBH51 K&apltOB- g II ae uepe-

HOpMHpyeTCSI, T,e. 

Ia • 1, 
(16) 

nony'iHM H3 (13) H (14): 

gA 2 ,('t')123 (-)=-1' =,. 
lv 3 

(17) 

'iTO yJlUBIIT9nbiiO XOpOWO cornacyeTCSI C SltCII9pHM9HTOMo 0TM9THM B 3altn!O'l911119 

eme OJlHY oco6eaaocT& TOKOB THna (6) npH K .. -+: paBeHCTBO ayn10 H30CKangpao

ro aHOManbHOrO MarHUTHOrO MOM&IITa HyJtnOH8, COOTHO!U9HH9 (17) Me~y aKCHanb

HOil KOHCTilHTOil cna6oro B31lHMOileiiCTBBSI H H30BeKTopllb1M HHOMHnbllbiM MarHHTHbiM 

MOM9HTOM HyKnoaa, a THKlK9 OTHO!UeHHe ( ~ ) ax= 3 HKCHanbHOrO TOKH Be 38BHCSIT 

OT CMelUHBHHHSI K.OHcjJHrypaUHil B BOnHOBOil cjJyHKUHB 6apHOHOB. 

Onpe11enHM Tenep& sljxileKTHBHbie narpaHlKHHHbi sneKTpOMarHHTHbiX, cna6blx H 

CHnbHblX (c HCIIyCKHHH9M M930Ha) B38HMOileiiCTBHil 6apHOHOB: 

l (x)=-iJP 
f1 k 

arrP 

ax, 

k (a) e kf (o+v) 
l (x)=-eA V +-F lfo Y k 2 kr 

.r k f 
F =arA -a,A, 

rne 6ap!!OHHbl9 TOKH I!M910T cnettyiO!UUJl BHil: 

p f fTN N - f 11 N N* -J (x)= ----(if, y y rpt/1) + 2y2 --- ( r/Jt/; p) + 
k " k . 5 . " k 

' (.) 
( o) 11-

m p =--2-a" (tf,y y a~): 
k 4 n' lc. rn m n 5 n 

,(V) 
I\') ll - _, 3 

m r = --:---'.2 i=' ,_ ( .;. y y a r .;, ) + 2,12 
k 4rn "enm m 5 

G 

!,.,_* 
--E 
4m 2 kenm 

(18) 

(19) 

(20) 

(21) 

.. 
<t!--;ar/,3)+ 

n m 

(22) 

.... 

V
101

• <ir ~tf;) k k 2 • (23) 

;3A9Cb BCDOA3y!OTCSI cneuy!OlltB& o603Hil'l9IUIH: f fTN N Jl f
71

N N*- IIC9BAOB9KTQpllb19 

ltOHCT8BTbl CBSI3B C HBOHOMi 

l',(s). ___ ::_ __ I',( V)., I'P-11-n-l 

2 

B30CitHnSipHbiA: .If .lf30B9KTOpJib1A: aHOMHnbllb19 Marll.lfTJib19 MOM&S:Tbl· s:yxnos:a, 1' * Ollpe

A&nSI&T MarKBTS:biA: MOMeHT nepexo11a B3o6apbl B ayKnOJI no cjJopM:yne 

= M c 1.!.) p*; 
1/-N* .. Ny 3 Ill (24) 

f1 p , tf; , tf;: - &CTb COOTBeTCTB&JIHO OllepaTOpbl liOnel: ll.lfOHa, llyKnOS:a B B30oa-

pb1 c waccaMB p , m , M 

B Bblpll:lK&DSIX JinH TOKOB Mbl OCTHBHnB n.lfm& 'ln&Hbl, COOTB9TCTBYIOW.If9 nepexo

llHM HyJtnoS:-s:yxnos: (NN) B ayKnOB-H30C5apa (NN*) , npH'l&M KOHCTaKTbl OIIp&Aene

Hbl TllltHM o6paaow, 'lTG OTS:ome1111e ABilrOJian&S:biX MaTpH'lJibiX sneM:eHTOB (N N) x 

H9ABar0111ln&JibiM (NN*) S:e COAeplKBT aeonpeAeneHS:biX B CTilTH'I&CKOM IIp&Aene 

MllCCOBbiX MIIQ:lKBT&neA:. 

3KC119pHM9HTiln&Jib19 AllHHbl& 1103BOnSDOT Ollp&ll&nBTb 

f 
II'Nff -r- = 1,32 ± 0,02; 
fTNN* 

I'' ( V) 

-- = 1, 35 + 0 02. ", ( s '- -·0 1\c • - , , 'UQ. 

" 
~'fa CTil TH'l&CKOil !IU ( 6) 161 

CHMM&TpBB cneAyeT : 

f 
fTNN =i. 

3 ' 
ffTNN* 

(25) 

(26) 

OTKYAH AnSI !UHpHHbl H306apbl nony'llleM 3Hil'l9HH91 38RHlK9HHO& npHM&piiO B 1,5 paaa. 

AaTopbl 6naroAapHT axaA&MHKa H.H. Boron106oaa H npocjleccopa A.H. Taaxe

nu]:lae aa noneaable H CTHMynHpyiOmBe o6cylKJl&HHH. 
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