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rpynna YHKTBpHOi CKIIY8TpKK 6b!JI8 l!Be11.8H8 J!· TeOpK!O ::lJleMeH

TapHb!X qaCTKU KBK Henocpe.li.CTB8HH08 ododmeH~e rpynnbl K30TOnK

qeCKOrO CfiV1H8 /1/. rpynna S1L(3) liBJIH8TCH BOCbM!tlnapaMeTp~ttqecKOi1 

rpynnotl BTOporo paHra, T.e. K3 BOCbM!tl reHepaTopoB rpynnhl 

.li.BB reHcpaTOpa RBJIHlOTCH KOMMYTVlPYIOlll!t!MK /'G/. 1\x MOJI!HO OTOllt11.8CT

BKTb C Tp8Th8~ KOMfiOH8HTOil K30TOfiftlqecKOrO CllKH8 K rl1nP.p3apH.li.OM. 

reHepaTOpbl rpynnbl S 11,(3) npe.li.CTBBJIHlOT C060t;\ BOCCMb 3pMKT0BblX 

3 X 3 M:-!Tp!t!U A;. ( i • 1,2, ••• 8), H83biBR8MblX Tenepb M8Tp!t!UB'-

MK renJI-MBHHB. 3TK MBTp!t!Ubl KM810T BK.ll.: 

MaTp!t!Ub! (1) o6pa3yiOT TBK H83b!B88M08 ~yHnaMeHT8JibHOe npe.n.-

CT8ilJ!P.HK0. rpynnbl s 11.(3). 0HK y.noBJieTBOpSIIlT, KBK K3BeCT-

HO, CJie~IOlll!t!M COOTHOWeH!t!HII~ 
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( >..,_, A.J 1 = L f,j. A.! , { :t,, A-j} ~ t c\r 2.d,ik A.k, <z> 

£f A., ~ o , Sp A., A.j ~ 2 d'tj , (3) 

t'ik = ~' Sp ([A-,,>..;] A.l), d,1 ~. = ~ ~p ({A.,, Aj} A.,.). (4) 

nacTOHHHble t ij~ , HBJIHDJIKeCH CTpyKTypHbiUH KOHCT8HT81111 

anredpbl rpynnbl f; ti (3) , llOJJHOCTbD 8HTKCKMU8TpKlfHbl K llOCTOHHHble 

c{ijk IIOJJHOCTblO CKUUeTplllfHbl llO OTHOWeHI'!Il K nepeCT8HOBK811 KH-

ll,eKCOB, He paBHble Hynll aneueHTbl t•jk 11 cL ij k npPIBell~Hbl , 

HanpKuep, B /I/, 

,RPJ8I'OH8JII>Hble MaTpKijbl ..l3 K 1 8 OdpaayllT 118KCKU8Jil>HYIO KOU

MYT8TKBHYD nonanre6py KapTaHa li,JJH rpyrrnbl SU(3), OHH CBaaaHbl 

K3B8CTHbiM 06pa30U C H80JIIl118eMbiMM BeJJKqKH8UPI 38PH110U Q H I'Mrrep-

38PH110U Y : 

A = i(.l.. +_LA. ) a .i (! 
Q~3VJ"8 30 

00) (100) 
-1 o •Ar'~Aa=~ o ~ o 0 -1 0 0 -2. . 

( 5) 

MaTpKUbl A.1, ~tt 13 (uaTpKijbl naynK) odpaayDT ll0118JJI'e6py 

anredpbl rpynnbl S U (3) c KOMMYTBUHOHHbiUK cooTHorneHHHUK 

[.A,.,.A1J=ie•ptA.t. "'•~'•~~'=4,'2,3. (6) 

CJ1811088TeJJ:&HO, H86op U8TPKU (I) BbldpaH T8K, qTD6bl rpynna 1'130-

TOllH'IeCKOI'O CUKH8 f: U'l' (2.) <fuJia HenocpellC'l'BeHHO llO.JII'pynnoit 

rpyrrnbl S 1L (3) , T. e. KueeT uec'l'o uenoqKa nonrpynn 

SU(3)::;) S"U."'(2.) ® U.y(1), ( 7) 

rpynna S 'U (3) C01lep:IIKT TpH ll011I'pyrrnbl S U (2.) , KOTOpble 

cooTBeTCTBYJJT rro.11rpynuau TaK H83biBaeubiX U , V • T -cnKHOB. 
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B Od!lleM CJJyqae H800H38TeJJ:&HO CTpOI!Tb npellCT8BJI8HI'IH rpynmil 

S U (3) cor.TiaCHO uenoqKe ( 5), TaK KaK BMecTo no11rpynnbl T -cnw

Ha MOEHO Bb16paTb flOlli'pynny U- I'IJIK V -CllKH8 /B/, Bb160p uenoq

KK llOlli'pynrr (4) npOl\KKTOB8H Tell OOCTOHT8JlbCTBOM, l{TO B CJJyqae 

(TeOpeTI'fl{8CKOI'O) OTCYTCTBI'IH 3JI8RTpOM8I'HI'ITHbiX B381'1M01le~CTBI'I~ 

CI'!Jil>Hble B381'1M0118~CTBI'IH COXp8HHDT 1'130TOlll'!lfeCKKK CllKH, T.e. B 

3TOM CJJyqae 1'130TOlll'!lfeCKKK Clli'IH HBJIH8TCH XOpOWI'IU KB8HTOBbiM lfKC

JJOM, Ha C8MOM nene H8 OllbiTe CI'!Jil>Hble M 3JieKTPOM8I'HI'ITHble B38KU0-

118~CTBKH BbiCTynaiOT BMBCTe, T.e, K30TOlll'llf8CK8H I'IHB8pii'JHTHOCT:b 

He I'IM88T M8CTa. EcTeCTBeHHO ll0CT8HI'!Tb T8KOK BOnpoc: KaKaH Be

JJKtUfH8 ( T, e. K8K08 KB8HTOBOe l{l'fCJIO ) COXp8HHeTCH B CJJyqae COB

UeCTHOI'O rrpKCYTCTBKH CKJJl>HbiX II 3JieKTpOM8I'HI'ITHbiX B38KM01le~CTBK~? 

B npenen:&HOM cnyqae "OTKJJIOlfeHKH" aneKTpor.mrHKTHbiX B38HM01letlcT

BKK OH8 110JJ~H8 nepeX01lKTb B KB81lp8T K30TOllMlf8CKOI'O CflMHa, 

B padoTe / 4/ nOK838H0 1 K8K B paUK8X CHMIIeTpKH S tl(3) 

MO~O 00~1lMHKTb CMJibHble H ~eKTpOM8I'HKTHble B3811U01leKCTBKH, nna 

npel\QT8BJI8Hlltl rpynnbl S 1L(3) MO~HO KCllOJJb30B8Tb Cll8UK8JibHbl~ 

3JIJIHll'l'Kl{8CKMA ) 083HC, COOTBeTCTBYIOIJIKK uenoqKe llOl\I'pynn 

S'U.(3) => LLQ(1) ® 11'~'(1), ( 8) 

KOTopaa oaHaqaeT coxpaHeHI'!e aapa11a K rHrrepaapH1la, HO He coxpa

HeH~e H30TOllH'I8CKOI'O CllKH8 /5/, B pa6oTe / 4/ rrtmyqeHa o6o6meH

H8H ~opuyna renn-MaHHa-GKydo lJJH uacc qacTKU yHKTapHoro cynep

uyn:&THnneTa, KO~OpaH KMeeT CJJeny~K~ BKll: 

~ = Ot.+~(R''Y+~'Q)+t[4-1Qn~>U .. ')-k''Y 2 tk.
2 Q<). (9) 

B !flopuyJie ( 9) «, ~, 't - HeKOTOpble llOCTOHHHble, TiapalleTp 0 ~ k.2 ~ 1 
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( II_'' "' 1- k. 1 
) , II03BOJIRIOII(II~ HenpepbiBHblll Odp83011 rrepeltTif OT IIOll

rpyiTIIbl 'T' -emma ( k:'- = o ) K nol(rpynne U -emma ( k."-. 1 ) , HBJIR-

BTCR rrapaNeTpOM,H81IOCpel(CTB6HHO CBl138HHbiU C paCCTOl1Hif6U Ue~ 

moKycaMK 3JIJIKITTM'I8CKOlt CIICT8Mbl KOOPlliiH3T Ha C~pe, IIplf~eM Be-

JIM'IMHa kJrk' 2 
xapaKTBpMayeT OllHOBpeNeHHO COOTHOW6Hif6 3JI6KTp0-

118rHKTHbiX 11 CKJII>HbiX saaMMOllellcTBK~. CoClCTBeHHOe aHa'leHHe .A~nu (k') 

RBJIRBTCH COClCTB8HHbiU 3H8'18H111811 OIIepaTopa k" C ~>- k ~ C <;> 
HOTOpblll RBJIHeTCH OIIpel(eJieHHO~ JIHH6HHOil KOIICllfH8UHelt orrepaTOpOB 

KaaKMMpa Ha rronrpynrrax ~- H U -crrHHOB. Co6cTBeHHoe 3Ha'leHHe 

.A QHt, (It'-) orrepaTopa k_"C ~r- k2 C ~> HBJIReTcR KMeHHO TeN 

KB8HTOBbiM 'IIICJIOM1 KOTOpOe COXpaHR8TCH B CJiyqae COBM6CTHOrO 

rrpHcyTCTBKH CHJII>Hblx 11 aneKTpouarHKTHbiX saaH»Olle~cTBKlt. B qacT

HOM cny•me k'l = 0 , coClcTsetrHoe 3Ha'leHIIe A~Y<">(o) = 'T'('T'+1~ 

If M8CCOB8H ~VMYJI8 (9) rrepeXOllHT B lf3B8CTHYIO ~opuyny feAn-MaH

Ha - 0Ky6o. 

143 M8CCOBOil ·OOPMYJibl ( 9) lfCKJJIO'IeHKeiA rrapaMeTpOB IX
1 
~~if' 

1 
lt'

llJIH OKTeTa ClapiiOiiOB 1/2"" ITOJiy'I810TCR '18Tblpe IIpBBMJJa CyW
1 

KO

TOpble YllOClHO 3HIIKC8Tb B CJJ8l(ymll(elt ~pue / 4/r 

1 ( tnN+ ... m [- + m z·) = ; ( rT) N • .. m L. + m :::-) = ~ ( m ~· Ht)I:') = ~. ' 

~(2 ~ t) ~, •• ') :} rn,.,...., ITlr._- + rrrz• :::. 3 \ '"II• + m[.,. + mz- ; 
{ IO) 

2 i r( ,. 2 1J 1 2. ~~ + f2. [I mz--mN,)+(m1.-mN.) -t- (mi:-- l"flr_•) + s("'L·- m,..,.) • 

llpaBKHa CyMU ~H KBa~paTOB M8CC OKT8'1'8 nceB~OCK8nl1pHYX 

Meaoflos, aHanorM'IH!ie tflopMyJiaM ( IO) .llJill OKTeTa OapHOifOB, MllellT 

BH~ ( B ClriJiy CP'f-KHBapKaHTHOCTit B lt8CCOBOM d>OPMYJJe ( 9) .111111 Me-

6 

30HOB ~ "0 ) : 

I ( z 2 •) ~ ( 2. ') 3 m.,..,..,.ml<t+mK' ==2 m.,..+m'l., 

~ [ z. 2. "1. 'Z. 2. )' 1. t 1 ~ 2. 2. '2. '9 (m~+-m1f.) + (rn1f,-rnj(. •(mk'-mK•) = -g(m7.-rn1i',). 
(II) 

TaKl/16 Jlt6 rpOpMJJibl HM610T MBCTO T3KJK8 llJIR KB31\p3TOB M3CC OKT8T8 

BBKTOpHbiX M830HOB 1 331.'8Hl/IB 'j)OpM3JibHO 'l: __.. 'f' , 1i'! __., ~ t , 

'17''-p", K:!:-··J<"t,K•-K .. , /Z• -~fi.". 

B o6meM cnyqae MJJ llDJJlltHJJ npennoJIDlltiiTb, 'ITO OKTeTaM Cla

pMOHOB, ITCBBnOCKanHpHbiX II H8KTOpHJJX M830HOB COOTBBTCTBYIOT 
I L2 L 1 lL 

p33HIJ6 k_ 1 KOTUpble 0603H8'1MM, H31Ip11Mep, K3K R.s , IL p , "'v 

il1cnonb3YR RllHJJe B lp81K6HMR 1\JIR TeOpCTVI'I8CKVIX 3H3'1C:HVIII MUCC '13C

TifU OKTeTa l/13 pnOOTbl / 4 /, nonytJaCM l!JIR ITOCTOHHHJJX k: II k_: 
(If HH8JIOrll'lHO T8KJI(8 1\JIR k: ) rpopMynbl : 

kl e 

• 
me-- mt.• 

t'rtz-- m, ... 

rrl-No- tn Nf" 

m~·-mr.• 

mz_- • n1No- m-~~- mN-+ 

mn-- mN .. ;:. 

m2•• m.r--mg--m[.• 

,.,~· - '"1:+ 

mo-- m.,-• = m~:-+mH .. - m~·- mN• 

mn--rn... mt·-mu• 

J(rnr• + m".)- 2.(rnz•• mi.+ +mrv t) 

2. (rnz-- m.,,) 

J(m..::-•m •• )-2 (>IJz- +mi. •• ,..,,), 

2. <"':::· -1"1'1~:•) 
(li;;) 

Jc(m1 ·•m •• )- 2 (m,.. .. mr•.,. rn,...). 

2 (ml.--m.,..) 

' _!_ - 9 Mt.• - m A.• - 3 [ j )2. 1 
2 1 (mL-~"'r.' -m~o-mN. ' 

kl ~ 
• 

• 1 rr'f·• - ,.,., .. . . 
.., ... - "111· 

3 ('" ,: • m :. ) - 2 ( m :. + 2 .... ~) 

2 (m .. ~ - m;.) 

i [ 1 _ /.! ( m,:- m:· _') 2 
_ 3 ] . 

2. + m". - ...,,... J 
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~OpMyR~ (I2) K (I3) HBRH~TCH HeKOTOpO~ ~pyro~ 38llKCb~ npaBKA 

cyvv (IOJ ~(IT) ~. KaK HeTpy~Ho yde~~TbCH, mopuyn~ (IOJ ~ (IIJ 
~a H~x nerKo nonyqa~Tca. 

ITapaMeTp~ ~.r.t BBe~eH~ B M8CCOBJID wopuyny (9) ~3 $eHO

MeHonor~4eCK~X coodpallteH~lit ~ npKHIIIMallT paaHI:le aHa4eHKH ~JIH npe~

cTasneHII!lit paaH~X paaMBpHocTelit. ITapaueTp ~2 
( ero onpe~eneHaoe 

3H84eHKe ) HBRHeTCH, O~H8KO, UaTeM8TK4eCKO~ xapaKTepKCTKKOlit 

npe~CT8BReHII!lit BCeX P83MepHOCTelt. 'l'eopeTII!4eCKK Mill UOJieU IIOCTpO

r!Tb 6eCKOHe4HOe KOR~48CTBO npe~CT8BReH~~ aanaHHOit paauepHOCTIII 

(HanpKMep, OKTeTOB), KOTOpxe 6y~YT OTRK48TbCH pa3HbiUK 3H846HIII

HMK napaueTpa k
2 

K3 KHTepsana era ~onycTKMbiX aHa4eH~. 
C 3TOit UeR:biO B ~8R:bHe~rneM llOC'rpOKM qiyH~aUeHT8RbHOe rrpe~

CTaBReHII!e rpynmt S U ( 3) , KOTOpOe, B OTRIII4Ke OT npe~CT8Bn6HHH 

(I), H830BeM H6K8HOHK46CKKM. ITOCTpOeHHble T8KKM 06pa30M MaTpH-

Ubi (KX H830BeM 06o6meHHbiMK M8TPKU8UH renn -MaHHa) o6paay-

lOT OITHTb HeKOTOpyiO anre6py, KOTOpaR C M8T6U8TP4eCKOit TOqKH 

3p6HHR K30MOpqiHa li3BeCTHOit anre6pe lolaTpKU reJJR-MaHHa. fiOKa

llteU, 4TO 3TH aJJre6pbl C T04KH apeHHR qiK3HKH He 3KBHB8R6HTHbl: 

aJire6pa CTapaH HBRHeTCR 48CTHbiM cnyqaeu HOBO~. 

~~ B H8CTOH:J16M pa6oTe He npKBO,ll;HTCH cpaBH6HKR l(lopuyn (I2) II 

(I3) C SKcrrepHMeHT8RbHbiMK :n,aH&IiMH. ~RH qiopMJR (IO) H (II) 
STO C;ZJ.8R8HO B pa60Te /4/. Uenb ~aHHOI pa60Tbl COCTOKT rrpea

~e BCero B B~RCHeH.HH cne~CTBHU, B~T6K8IliJIKX H3 M~'l'6118TH46C
KOit MO.D;eRH CKMMeTpHK S 'U.(3) , KOTOpaa He BKRIOqaeT HHBBpHBHT
HOCTb OTHOC!ofTeRbHO KBKOM-HH6y~b K3 Tpex no~rpyrrrr S 11. (2) 

rpynllbl SU(3) • B 6y~ymeu rrpe.nnonaraeTca aHanor~t4Hoe o6o6-
meHwe, T.e. llOCTpOeHKe It IICllORb30B8HHe 6ecno~rpynqOBbiX 6a-
3KCOB H ~RH ~pyrii!X rpynn. 

8 

-'! 

A.rrredpa JJ~ rpynn~ .S ll (3) 

Boceub aJJeMeHTOB aJJredp~ Jilt rpynn~ .S lL (3) od03Hil4flM qe

pea [t"' Ol=I,2,3 c£:.[_.) Ill H,,H~ • KopHI'I 3TOM i1Jlre6p~ o6o-

3H841'1M qepea r(01.) 1 "'=I,2,3 ( r(-O<)~f\ct.) ), npK4eM flMeeT MeCTO 

HOPIIKPOBK8 

> r. ("') r. (oo.) = S. • j ') . 
( 14) 

" Eaa11c aJJre6p!i rpyun~ g U (3) , Haa~aaeM~It 6aar~co11 KapTaHa -

Beli!JJH, 38lli'IC~BaeTCH B CT8H;ZJ.8pTHOll 'llOpMe KOMMJT81..11'10HH~X COOTHO

weHII!It 

[H,H 2 ]~o, [H,E .. l=r,(<>-)["', [1-i~,E"')~rl(O()["', 
( 15) 

[E .. ,E_ ... ]= r,("'lH 1 +r,l<~-)/-l2., [Ea..E~>] = Na.(IEt, 

6CJII'I r 0') = r (01.) + r ( ~) eCTb KOpeH:b flTRK4H~ti OT HJMI. 

~yH;ZJ.8M8HT8RbHOe npe;ZJ.CT8BJJeHHe (I) J;li.OBReTBOpHeT COOTHOWeHKHM 

( 15) , eCRH llOJIOlKIIITb 
~ . (16) 

H, ~ 2 fi' .A 3 • H, = z~ As • E :!: 3= 2~ (A.,±i:l.,). ftt=~(A.,..+i A. 5), Et,= 2~(.1\&t<A.,). 
KOpHK anre6p!i JlH rpynn!A S 1.L (3) B aTOM 683V1Ce KMeiOT 3H84eHKR 

..... ( ~ 4) - ( 1 4) _ c~ ) r ( 1) = - <off , 2:' , r (2.) = - Uf , - 2 , r (3) = Vf , 0 , 

r(1) +ro) -rr'<.3) =o. 

HeayneB~te nocTOHHHble Na.p. paBHbl ( N •p. ~- Nfl .. ~- N_,. _
11

) 

1 
N12. = N2.3 = N3~ = '{6 

(I?) 

( I8) 

llpe~nonOKKM Tenep:r,, 4TO nwaroHaJJbH~e MBTPIIII..Ibl ~yHnaueHTan:r,

aoro rrpe~CT8BReHIIIH IIIU610T 06ll\MM BH,ll; ~HaroHaRbHiiX M8TPKU 
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' ~ ' , 1 ' 1 H , = -,;c. .A "' o a.... o , H "' - :t
8 

"' o C., 
2v.3 ! 2:. 2{3 

0 0 Q.l 0 0 
(I9) (

a., 0 0) (g., 0 

r~e Qi M £; - H8KOTOp~e TIOCTOHHHHe, Ha KOTOp~e H8ROllteH p~ 
i) 

YCROBM£1, Bb1T!llf8101l{lo!X K3 COOTHOIIIeHM~ (3). lrta YCROBMH HenpKBOll.K-

MOCTK cnenyeT, 'ITO 

a., + a a. + a 3 = 0 , J., + C-, + t
3 

= 0 , ( 20) 

M YCROBKe HOpMKpOBKK Tpe6yeT, 'IT06~ HMeno MeCTO: 

a.;ta.~+~= 2, a,,t.,+a._t-,.a.
3

C-
3
=0, ('-+ t.:'" + e..·= 2.. (2!) 

no6aBRfiH K M8TPKU8M (19) meCTb MHTPKU E;()(""E_t"' K3 ( 16} 

VI TI01J.CT8BRHR M8TPKUbl (19) B KOMMYT8UKOHHble COOTHOWeHHH (!5}, 

Haxo~MM, 'ITO ~ropHM HOB0£1 anre6pbl Rw rpynnbl SUC3) KMeKJT aHa-

'18HKH 

-· ~ ( r(1) =- ~ v'3 a. ... - a.~ , &-.. - &-3 ) ' 

rc'2.) =- - 1- (a,,- a,,, ~3 -.e-.)' 
2.>/3' ( 22) 

_,, I ~ ) r (3) = -- (a, - a. rr - t 213' , ,., 1 2 • 

YCROBKe HOpMKpOBKM (!4) ~RH KOpHe£1 (22} 8BTOM8TM'ICCKK BblHOR

H8HO B Cli!RJ YCROBK« (20) K (21). 

Anre6pa RH rpynnbl 5 U l3) c ROpHRMK ( <:;2} waouoprf>Ha an

redpe c lfOpHRMK (17). Ae£1cTBMTenbHO, paanolltHM HOBbiH 6aaMc no 

CTapoMy, Y'IKTblB8fl rf>opuy~ (3}, KMeeu 

( H~ \ (ws~ sinS) (H) 
HV - \•in8 <.0!.0 H, . 

( 23) 
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Cne!lOBaTeRbHO, :llRH TIOCTORHHWC ai M e., nonyqaeM cne;ny10111Ke RB

Hble BblpallteHKH 

Cl 1 "' eosd -t Jr sin fJ 

a, 1 =-1!-~J'+ ~sind 
2. • \ 

a,~ = - - stn d , 
1/3 

t, 

t-. 
& = 

3 

- sinS + -
1- cos d , 

'{3 

sin d -t ~ UJS d 1 

_1:_ !!.-OS d 
V3' ' 

'ITO Kp8Tif0 MOJKHO 38TIKC8Tb TaKKM 06pa30M: 

2 ·~r 2.'1i'·) 0 2. (I' 21i'·) a • = - - Stn 0 - - ' 1 1/": = - - COS () - - 1. , " V3 3 , vr 3 

ECRK Tenepb TIOROlltMTb 

( 24) 

( 25) 

J' /" 2.-k.'>- s /1 2.-k' 
.sin = 2.-.t,.V1-k"-+k~ ,cos= T+4-V1-k.,_+k'~-''( 26) 
TO HOCTOfiHHble CLi K 8-~ MOlltHO Bblp83MTb qepea napaMeTp k 2. 

KOTOpbl« onpe~enHeT 3RRKHTM'18CKK~ 683KC ~Rfl npe;nCTHBReHK£1 rpyn

Hbl S, U (:!~) / 4 t 5/. nocTOHHHble Cli K &1 t K81f -li:VHKUV!J/1 napaMeT

pa ~2 
t MMeiOT HOTOM cneD.yKJmK~ HBHbl« BTl!~: 

Q.t = 11.1..._ Be, 
, ~"' ~ 1_+ If e 1 

' 1 

j ./3(e,'+ e:+ ek), ' 3 V3(e;.e;_.en' 

( 27) 

a. -=-\/.1_- ffe" fr=/_1_+ ffe._-~, 
2 

3 h(e,'1-e:+e~)· ' 3 Y3(e;+e!+e;)' 

a..=- 2. ff eJ & =---- , , ) 

3 V.3(e~+e:+eD 
2 IT e3 ., 
-+ ' 
3 V3(e;+ei+e3) 

r~e TpM napaMeTpa e; CBH38Hbl C napaMeTpOII k_ 2. C llOMOillbll 

iflopuyn: 

II 



e, - C 1 + 1..1 
) , e._= 2. k_ "-- 1 , e, = 2 - k. 2, 

e1 '!'=-e2..~e~., e 1 +e'2...Te3 ==.o, ( 28) 

e;2.+ e._2.+ e: =-2(e.e._+e,_e,+ e
3
e.)= 6(1-k .. +k'~-). 

Op!i H3M6H6Hiflf k} OT 0 1!0 I yroJJ d lf31.16HH6TCH OT 0 ,l\0 71'/6 t 

ll03TOMY peaJJbHO d Bcer,lla MOlKHO Bli0p8Tb lf3 3TOrO lfHTepBaJJa. 

~pyrll:e 3H8'I6HHH CBH38Hli C B03MOlKHOCTbll UHKJJH'I6CKO~ rrepeCT8HOB

KII YHliTapHYX oce~. nycTb uaTpHua R 

(0 1 0) R • o o 1 
1 0 0 

R"~-=f~. R.J=-1, ( 29) 

HBJIH6TCH orrepaTOpou, KOTOpYA UHKJIII'I6CKH nepeCT8BJIH6T YHliT8pHY6 

ocli. Tor.11a I!Meew: 

(
a

1 0 0) ( ~. 0 -1 ' • ' 
R A.3 R = 0 

al 0 ' R- .A.a R = 0 ~ 
0 0 a., 0 0 

( 

a.! 0 0 ) ( -t-3 0 ' -1 ' -1 R .i\. 3 R = o a., o , R A
8 

R ==- o er, 
0 0 ~ 0 0 

i} 
D· 

( 30) 

( 3I) 

0peo0pa30B8HIIIl (30) COOTB6TCTBY6T B6JIII'IHH8 yrJJa cr H3 HHT6pB8-

JJ8 ['II'/ G , '11" j 3 ] , a npeo0p830B8HHil ( 31) COOTB6TCTBYilT yrJJY 

d H3 HHT6pB8JJ8 [ 'ff'h, 
1 

'fi'h 1 . 
3aBHCHMOCTb l!HaroHaJJbHYX MBTPHU (I9) l!JJH ~YH.llaMeHTBJJbHoro 

npel!CT8BJI6HliH rpynny S 'U. (.3) OT napaueTpOB e, ( T. e. OT k_.'2 

HJJH d ) ,ll8eT B03MOEHOCTb HerrpepYBHYM 00p830M nepeATII B JJilOym 

Ha Tpex no11rpynn S 11.(2) aToA rpynnY. CJJy'Iall e, = e2. (k .. = o, 6 = 0 ) 

12 

COOTB6TCTBY6T llOl!rpynna T -emma, CJJyqaiJ e, e e 3 (k\~ 1, d= 'i/'6) 

COOTB6TCTBY6T llOl!rpynna u -emma II CJJY'I8!0 e 3 ~ e 1 ( k "-_.., o<:> , 

d = 'ii'IJ) COOTB6TCTBY6T llO,llrpynna V -CllliH8. Ppa$li'I6CK8H 38Bit

CliJ.IOCTb nocTOHHHliX a., If 8-, OT napaMeTpa 0 ., ·k.1 
"- I rrOKd38Ha 

Ha plic. I. 

4 
ff 

a, 

ok: ='-1o 

~ 
-{3' 

-~ 

L-----------------------~k2 

0 0,5 

PIC. I. 

00CTOHHHY6 a.i I ft.; t KpOMe COOTHOW6HHA ( 20) H ( 21) t Y1I.O

BJI6TBOpHilT e~e U6JIOMY PH1I.Y ]I.pyrHX COOTH0ill6HHA, KOTOpYe llOH81I.O-

13 



6HTCH HaM B 6ynymeu K KOTOp~e HeTpynHO npOBepKTb. 0HH HUeDT BK~: 

a.,- Q .._"' - fiB; ' a. t- Cl-3 = - {3 C.a ' a.-,- a., = -1/3 (J.3 ' 

8;- e-.. = J3 Q3t e-._- 8-3 ~ fi tL:u 8-3- B-.= fi a.a, 

2 Dl :L I'> 1 ll _ 4 a., + ~. = a.._ + v-._ "' a..:!> + li-3 - 3 , 

Cl,Q._ + /}, 6-'L= a.._a.3 + 8-2 e.~ = a.3a,< + 8., e.. -= -1' 
a.., e.'L- a..,_ C.,= a.._ 8-3 - ~ B-2 = a.38;- a.., B-, = ~' 

( 32) 

a..._ 8-3 + a..3 e.._ = 2 a.., e., ' a.3 8-, + a., B-, ~ 2 a.~_ .8-._' a.,~._ t a.,_-&-.= 2 a.3 8-3· 

3TH COOTHOWeHJ.ffl MOlKHO fiOJIY'IKTb K3 onpeneJIKTeJIH 1 KOTOpouy Y.liOB

JieTBOpHDT O..i H /k 
,j 

a,, Q._ Q3 I .. 2J3. 

t; ~2. {.3 

C y'leTOM COOTHOWeHK" (20) K (2I). 

( 33) 

KOpHK Hawe" HOBO" aJire6p~ (22) B CKJIY COOTHOWeHKA (3!) 

KMeDT 3H8'1eHKH 

-;;::t' 1 ( 0 _. ~ p -+ ( ( 34) 
r -( 1 ) = z: tr; , - a., ) , r ( 2) = z: ( tr1 , - a, 2), I" ( 3) s 2 ( 8-

3
,-tt~. 

Ha KopHeBoA nKarpauue aJire6p~ rpynn~ £tl(3) OHM noBepnyr~ na 

yroJI d (no '18COBOA CTpeJIKe) OTHOCKTeJibHO KOpHeA ( !7). KopHe

B~e nKarpauu~ nJIH qacTH~x cJiyqaeB k "'= 0 ( o = 0 , no.nrpynna SU.,.(2)) 

e = I ( d = 'iii6 ' nonrpynna 51Lu(2) ) K B o6meu CJiyqae 0., J\ ~ 
npKBe,lleH~ Ha PKC. 2 a, 6, B. 

B pa6ore1
5
/ noKaaaHo, qro B cJiyqae aJIJIKnTK'IeCKoro 6aaaca 

nJIH rpynn~ S'U.(3) :nKaroHaJibH~MK oneparopauK ( co6cTBeHH~e aHa'le

HKH 3TKX onepaTOpOB HBJIHDTCH H86JI~,ll8eUHMK) HBJIHDTCH OnepaTOpU 

14 

d 
~ 

r, t 
r(i) 

k~: 0 r. + r<•> k'>: 1' 
1':~- " ~ r<-2) '4i 

~/j~ ·~'- I _,,.,_,> 
0 1- 7<-3) v rt3) 0 

-1{2~ ~~~~ \rH> 
~ .. ~r<~ rcJ) 

-~, -· _____,___ 
' 

r$-1) 
-wr -•.k¥3' o •A.., 1/fl' r:, -·;~ 0 '12 

,., 
Pac. 2a. r• t ;o,,, k 1

= 0,3 PHC. 26. 

0 

rcl> 

0 .. 
P111c. 2s. 

Ka3KMKpa rpynnw S 11. (3) BTOporo 11 rpeTbero nopHnKoB, oneparop~ 

3apana K rKnepaapH)l8 K onepaTop, KOTopwM HBJIHOTCH HeKOTOpOH JIK

HeMHOM KOMOKHBUKe~ oneparopoB KaaKuKpa Hcex Tpex nonrpynn SVl(L) 

rpynn~ SVL(3), r.e. oneparop HK.lla 
' . ' C •u c'~ c ,~ 

a__, U + Q_'L y f Cl-3 T > a.,= consL, ( ::JS) 

Tr:~u JKe noKa3aHo, 4TO oneparop ( 35) 3KHKBaJieHTeH onrparopy 

k'2 c (~)- k! c (1) = ~ (k1) 
'T' v ~YC"r) 

C C06CTBeHHblM 3Ha<JeHKeM i\. Qy (t) (it") 

p33JIKqaeT COCTOHHKR C OIT,!H81WBWMK Q K Y 

BKCKT TOJibKO OT on~OPO napaMeTpa 0~ k"~ 1 

k,!= a..- a" 
a.,- ~ 

15 

( 36) 

, KOTOpoe 

K KOTOpOe 38-

' npKqeM 

( 37) 



J5 48CTHOM CJIJ48e a.,~ a.._ t ( k'-=0 onepaTop (36) SKBaBa-

JieHTeH orrep3TOpy KB81lP8Ta 1430TOI1H4eCKOrO C!111H8 ( T.e. orrepaTOpy 

Ka31fill'lpa rronrpynnbl .S u..,. (2) 

)._ QY ('t) ( 0) = 'I' ( 'f ~ ~ J • 
) a ero co6cTBeHHoe 3Ha4eHae 

CJienoBaTeJihHO, Mhl MOJKeM yTBepllt.llBTh, 4TO 1'130Mop\)Hhll.1 aJire6paw 

Jh1 rpyrrnhl S 1l (3) c pa3Hhllll'l 0 " S ~ 'll'j6 ( T. e. paaHhiU k 2. ) 

COOTlleTCTBJIOT pa3Hble (He3KBI'IB8JleHTHble) /flK31148CKI!e COCTOHHIIfl, 

pa3JII'I4ReMble co6cTBeHHhiMI'I aHa'leHI'IHMI'I orrepaTopa (36). TaKKM o6-

paaow, rpyrrna liBI'IllteHKH KOplleBoro npocTpaHCTBa RMeeT peaJibKhl~ 

/flK31'146CKH~ CMbiCJI. 

0TMeTI'IM eme, 4TO 1!86JIIll188MbiMI'I BeJII'I'll!HBMJI Jl:J!H BCeX 1'130110p:~

HbiX aJire6p C KOMMYTI'IPYIOII\KIIK SJleMeHTHMK Bl'lll8 (I9) HBJIH~TCH KX 

orrpeneJieHHble Jli'IH8~Hble !<OM61'1HBUKII, COOTB6TCTBYIOII\I'Ie 33PHl1Y II rll

nepaapany, T.e. 

A.Q = t (a,, 1 ~ + ~. :\.'8 ) , 
( 38) 

A - i..( .... D 1') '1'- 2. CllA~+tr$1\.S • 

nponeMoHcTpapyev Terrepb npHveHeHHe aJire6phl o6o6meHHhiX 

M8Tp11U reJIJI-MaHHa K paC'leTy peaJibKOrO npouecca C yqaCTI'I6K 6ap1-

OHOB ~ Me30HOB. 

Eapi'IOH-Me30HH~e KOHCTBHT~ CBH3K 

McxonH 1'13 cKaaaHHoro Bhlme, paccuoTpHu: Tenepb npouecc c 

y48CTK6M OKT6TH 6api'IOHOB K OKT8T8 llC6B;IlOCK8JIHpHbiX M830KOB, T.e. 

npouecc 

B-B+P. ( 39) 

nna STOrO npouecca BhlllKllieU HBHbl~ BKll 6api'IOH-M630HHbiX KOHCT8HT 

CBH3K II pH~ COOTH0lli6HK~ Ue~~y HHIIH. 

l6 

CH843Jl8 Mhl llOJllKHbl Bbllli'IC8Tb HeHyJieBble KOM!lOHeHTbl llOJIHOCTb~ 

aHTI'ICI'IMWeTpH4HhiX cTpyKTYPHhiX nocTOHHHhiX .f-'ik (0) a noJIHOCTbiO 

CIIIMM8Tpii4HbiX llOCTOHHI\JiX cl:jk (d) llJlH aJire6pb1 JIJ,t 060611\ellllbiX 

MBTPIIIU reJIJI-Mai!Ka A: , A.;' ... A.'s t r,ll,e :A~ a A.'8 orrpeneJie-

Hhl /flopMyJiaMH (I9) 11 (25). HerrocpencTBeHHO HcnoJih3ya ~puyJihl 

( 4) t H3XO;Ili'IM HeHyJieB!ole KOM!lOHeHTbl t :jk (d') H d.;jk(tf) , KOTO

pble llPI'IBe;n:eHbl B T86JIKUHX I K 2. rpa/fli'I48CKBH 38BI'ICI'IMOCTb STHX 

HeHyJieBbiX KOM!lOHeHT OT yrJia 110BOpOT8 KOpHeBO« ;111118rpaMMbl d 
B npe,ll,eJiaX era H3MeHeHHR OT HYJIH llO T/2 

Kax 3 H 4 COOTBeTCTBeHHO. 

npHBe;lleHa Ha pHCyH-

KaK K3BeCTHO, llJIH onKcaHHH OKTeTOB 6apHOHOB H nceB:nocKaJiap

HbiX Me30HOB MOJKHO nOJib30BBThCH BOCbMHMepKhiMM BeKTopau:H B; • P, 
( i= I, 2, •••••• 8) HJ!H cnHHopaMH B~ H P~ • OKTeT 6apHOHOB 

rrpe;llCTHBaHeTCH B Bl'llle 113Tp11Uhl (110 llOBTOpHIOII\HMCH I'IHll;eKcay l10l1-

pa3yMeBaeTCH cyuu:HpoBaHHe) 

(· ~ 4 [ , ] ~ ..._B)p, = « A.~ (k.~) ll B,: 

a.,(k.~)[ • .,. t.(k.~) A" 
~ 1/2.' I\ 

Lt 
( 40) 

N+-

L- a;(k~)[•+ ~.(k~2 ;\" 
~ If'[' 

No 
17" a,(k.!)\•-r -t.,(k6

2
) !\• 

Ii:' L V2' 
,.-,-
-
~ L..J 

• 8HBJIOrH4ft0 B~rnHllH! T8K~e OKTeT !1CeBnOCK8J!Hpl!biX Me30HOB 

(P)~ =~(A_;(~~))~ :P, = (4I) 

17 



+~. (&) 

Th6m'fua I 

k'= 0 k'=l k'=o k'=1 
-i.jlc t ;jk (d') 6=0 0=~ ijk J:jk (J) d=O J 'ii' = /6 

12 3 -13'/2- 6:, = wsd 1 /3/2_ 2.51 %. 1f2. 1f2. 

12S ,.fi'/2_. a. 3 =-sind 0 -{h_ 3H 13'/2 C..= ws(T/3-cf) %. -./3;2 

14-7 h %. %. 367- --./?:12_. t, =·<o5 (li/g -td') -%. 0 

!56 - 1h_ _lh_ -1/z HB -'fih.·a., =sin ('11'/a-o) 8;2 %. 

2.46 112. 1/2 h 6 78 13'f2 · a,, = ~in('%+ S) 13;2 1 

Ta6JJI!Ua 2 

0 k: )I( )I( "J 
k'=O ;,•= 1 

d.~jk (J") 
P=O "-'=I 

ifk d Iik ( S) J'=O 8="% ijk d=O J='~~'4 

113 -1h_-a,3 = 1Na"sincl 0 v'f/6 3H -%a.,= 1/.fi sin ('~'13-c) l!z VS;6 

' 

118 _ 112_- t-
3 

= lj13 <.o.s J' 8;3 1(.;_ ~55 -1/2 Q.2 = 1/{3' sin ('lf'/3 -d) 1/2 V3j6 

14-6 %. % % 3"6 -{h a.,·-1/fi,in('li'h~a) -If?_ -6!3 . 
157 %. %. %. 3H -1f2-a., --1/[3' sin('li';3 ..-o) - {lz ->"3';3 

_ 1 " , ... •m- t156'- )I( )j( ')/ 

2.23 -1!2 -a. 3 =If& sino 0 -13';6 HB -lf2.t-, =-1fffeos('1i';3-o) -VJ/6 -1/2 

2.'28 - 1h t-, = 1/{J' eos S" oJ:fh % SSB -% 8-, =-1/13' eos ('f';3-6) -fS/6 -%_ 

241 -%. -%. -% 669 - lh ~' =-ljfi eos (1)'3•o) -6;b 0 -f-13 
2.56 1;2. %. 1f2. ns _ '\12. ~. =- 1;{3' eos(fi';3~o -13/b 0 

-1 
333 312_- a., a., a.3 • Vvr &in 3 t 0 .f'SJa 893 - 3/z:a.-,a.1<t 3=-~/113'.oin 3 0 0 -13;3 

~~ .3/:rB-, 1-, t-a = lfB eos 3c!' lf/3 0 BBB 3;,: 8-, ~ .. h =-J-tr cos 3~ -lrh 0 

o· 30" 60° J" go• -F".cc. S 

II J9 



1 
15' 
1 

2 

d:jk (d) 

of"" :¥ ~ ~ 

1 
-ll/3' 

- _j_ l / " -.........,.ln"'' / ' r: / ' j 2 """"""2' ........ ...........z :c;::>" 7 s::;::::::oa--
_ _.1_ 

fl' 

-1 J 90' o• 30' 60° --
P':c • .f 

20 

a.<k;)'ll'"+ t.Ck~)t 
12' .;?: 7r+ J( 

'11'- a~( k~)11'. + t. (k:) r 
ff 12 

Ko 

K- K" a.(k!)'ij'"-r lr,(k~)r 1' 

VI' Vz 

Tipllfqew HB!Ibltl BfU, ai ( k') f4 £... (k') !;a eTCH <!JOpMyJI8MW ( 27), Bep

ReUCH Tenepb K npoueccy (34). KaK f43BeCTHO 161, avnnMTy~;a aTo

ro Tipouecca COCTOiifT lif3 ~BYX He38BKCWUNX KOV611fH8UI~: 

M = J ~f[B~ B~- B~B:]P~ +A: ~d[B: B~ +B~B:J p~. 
( 42) 

llpeodpaayeu Bblpa~eHMe (42) c nouomhiD (40) a (4I) npM noMoma 

COOTHOilleHIIfH (2) K CRe~yiDmevy BK~y: 

M= ~ ~f f;jdk~) Sp[Jt.'R.ck~)A'eCk~)]B,BjPe+ 
+ -f ~d. cL:ik ( k!) S p [A~ ( ~~) Xe (k~)] K Bi Pt . 

( 43) 

0Tnllfq!fble OT nynH I! JIBO~KM mnyph! npOIIf3Bell;eHfl~ A -MaTpllfrl 11 

llhlpa~eHMH (43) paBHbl 

~r [.A: (1~:~) x3 (k!)] = 2 cos (ds-dp), 

Sp [ A: ( k.~) X a (k~)] = 2 c-os ( ds- cr.). 

Sr[ A'3 (k~) A.'8 (k~)] = 2 sin (d8 -d,.), 

Sp[ A8 (k~) A'3 (k!)j =- 2 »in ( d 8 - dp). 

( 44) 

OKOHqaTenbHO nonyqaev JIRH vaTpllfqnoro aneue11Ta (42) cnellyiDmee 

.OBORbHO .RIHHOe Bblpa~eHKe: 

21 



M = 1!- sin (2.J'.+J.)[r·L·'f·-A"I\'7r'-L"/\ 'L'-1\·L_.f )+ 

+ -#cos (2J8 .. dp )[L:·.L·r-1\"/\'T+t·l\· r·+l\ ['71'·] + 

[ ~ . (J :!'il ) (J 2. 'ii' )j -' . + ..J3s~n ·-3 -~tees P-3 NNTi'•+ 

[ 
<J-d ( r 2'ii') (J 2'n')] n• ,....,.,;>. + 1f s ,.., d p - 3 + ~f cos p - 3 ~ w 11 + 

-r[ -Jfcos(JP- 2;') l-1rsin(J,- 2I)]N"N"t t-

[ 
9-cJ ( r 2'ii') ( r 2'ii')j ;::;-. ,----,. 17• t R cos dp- 3 - !Jr sin oP- 3 ~ ::_, L + 

+ [ ~s,n(J> 4
37i')+ ~fcos(JP- ~J)) N'Nf7{"+ 

[ 
4d. . ( \ 't'ii') (J 4rr)1J rr rr • t R sm dP- 3 - d-f cos P- 3 '} ~ ,.:=, 7[' + 

+ f jf cos(J> 4
;
7
)- 'frsin Cd.- "r)j N+ N+f + 

t [ 1fcos(Jp-~:)t-~fsin(Jp-~31f')] z-z-r+ 
+ [ 1f sin J: - !'f cos J; 1 r~r:trr•t 
+ [ _!/!! !.in J: 

{3' I' 

f [ 

+ [ 

~~OS t 
v.3 P 

~CoOS J 13' p 

+ ~~c.osJ" ] L-L-'li'"+ 
-t ~f sin cf,.. J L.~ L_t r + 

-rr+sind; }L-L-T+ 

22 

( 45) 

+ ~ ((ff+ 1.t)[[+N+R•+ llt'L+W+[-N·r~fJ·E.-K.++~-:::F-...2·2-r+ ]+ 

+ ~c 1,r ~f>[z-.r-J<·+ r-~J<~ Z:I+K~l.t :=:K~N"N'r+N'N'rr~} t 
+ [J3'1.tsin(da- 2J)-1f cos(cf8 -

2
3'if) j(2T."K"+ ["2.K")+ 

+ [J31cisin(ds-23i')+1fc.os(J.- 23'1i') ](LN"R'"+N"["K")+ 

+ [8~eos(d.- 2J)-lfsin(~- ~rr) ](A"N·R:+Jti\·K•)t-

+ [ J3 ~a:tos ( J;,- ~'fi' )+ '(fsin (rf6 - ~fi') ]c~·(\• K•+ 7\" :::·J<")+ 

+ [ fi c;J. sin ( .f,- •J )- ~fcos(J8-Irt) ](r· NtJ(t ft['W)t 

[
.r.>' r r 4'li') (J /r'li') ](n:-['IF , • ..-.-u+) ( '±)} + v3 Cj-ri.sin\.o&-3 +~Ieos ~~-T ;:_, 1\ +L ;:_, 1'- f 

+ [ 13 1d. cos ( ~- 4
3
'ii')- ~~sin ( J:- +3'ii') }c~-1'\ K-+ J\z-1< +) + 

[ 
4H' r ~'ii')ltf\•N+Jr N-+1\• ut) + fi1d.C!.o.s(J8 -3)+{fsin(Cl8-3 j\!' "'-+ .f-... t 

+ [ R<J-.L ~,.., ~ -lf cos J;. }(r-.['1r + L·L-'if')t-

+ ( J3 ~<L sin J" +- ~f cos J: }(r· [+r-+ L:t[_"1r+)+ 

+ [ 13 1J. cos J.. 

+ [ v'31<L cos Ja 

-1~£in~ }Ci\·Lt-71'-+.[t!\7F+)t 

,_ 1t sin .f., }o:-"·rr T 1\:'L-'il). 

23 



~3 MdTpMQHOrO 3J!CM8HT8 (4~) HCITOCp8Z\CTBCHH~ BMIHO, K8K 

BWp~~~mTCR OT~8JlhHW8 6~pMOH-M830HHW8 KOHCT3HTW CBH3K qepe3 

QCT.JpR IT'ip3Mt"Tpa <J+ , ~d , d8 K J. , M IT03TOMY MX 31\CCh 

llb!ITV!Cb!B3Th He 6,yneu. l!JIH 56 KOHCT3HT CBH31-l MOlKHO Bb!llViCaTb PHl 

np·lBV!Jl C.'{MM, VICDOJih3YH COOTHOW8lH1H MClKilY a, (d) VI C-, (J). rlcero 

;weeTCH G1 HC31lbACKMb!X npaB:>IJ!a CYJAM 1 H TaKHMH 1 Ha-

npVIMep, tlil.llf!KlTCH CJ!CI\YlOJ(V£8 paBChCTBa 1\.l!H CYMM KB8llPI'ITOB 6apii!OH

MC30HHbiX KOHCT~HT CBH3~: 

2. • • 

~trN+T• t tN•N•Jf• + tf'ft.+t• 
t • 2 1 rr z-.,. + ~z·z·.,.. + ~ cr:·T· = 

, ~ ~ 

= <jfii+Nt~• + ~N•N•\0 + 1.t+I+'l• 
1 • • 

~z-n: • 'fz·z·~·+ 1n:.-~· = 
~ 

e '!' N+N+ w• + 
2 2. .. 

~ Jl+ N+~'l. 0 : ~At•N•Jro + t N°N"l0 

2. 2. 2. 2. 

= q_TQ' .+- Cj_".'J-'1_• = q_!l"Q" o+ Q_'J"Q"•• 
a~-'ff If-- o--~r r--' 

'2.. ~ 1 ( 
~t.oto'ffo + ~C£"'{.o t- 2: rrt:.+Nrj(o-

• 2. <j r:• r+li• + ~I.+L+'lo = 

'2.. 

= ~r_-[·1'· + 

t ::r r- iZ· y-, 

2. 
(-r.·:;:-~· = 

2. 2 2. z. 2. 2. 
~E·r.·i(• + c;-L.•N+K- + ~z:-cr= ~Irr."IC + <J'z:•N•iZ• +- 'tt~r:•1f- = 

'2. 2. 2. 2. 2 r 2. 

<t~•N•i(• + 12'A"/C + 'jA•[.+II'- = 12·~·i(•+ 1A"N+K_-+ 'tr-A"T" = 

2. 2 '2. 2. 'l.. 2 -

}z·ciZ•+ CJ'?."fi"K• = tr:·N•K.- + 1-A"N•II.- = (rr:-~r· r (c"•lT--
2.. ~ 2. 2. 2.. 2.. -

= 'j-r.•N•i(•+ <t~·N~fi· = ('FCL"K- + ~Z-fi"C" ~r:z:+ff- +- cr~·r:•lf~--

~ ~ 1 )2 
= 9 ( ~r·cll'· + 't•·:.:·'L•)+ 2: ('t[•N•iZ·- ~r:-z:-iZ• , 

( 46) 

( 

'2.. 2. 2. 1 2. '1.. ) 3 '}P.·:r.•i('· + ~z:-N•K- + ~<.-r:-1f-- f".,., • .,..- {., • .,.,.- 't£.•s:•~r• = 

4- ( 'fr.•,.,•iZ· + (~:r-[· ).,_ = 2./r ( ~~·r·,.• + 'f~·r:·t· ). 
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MarHMTHbJC MOMCHTbl 

PaCCI.IOTpiU1 KOpOTKO MSI'HI1THbl8 1101/eHTbl 6apVIDHHOrO OKTCTa C 

TOQKI'I apeHIIIfl 0606iqeHHO~ aJire6pl:l M3TP11U reJIJI-MaHHa. CymecTBCHHO 

HOBbiX peayJihT8TOB 0~111{1lTh HeJih3H,K OTJIKQI18 OT peayJihT8TOB, fiO

JiyqeHHbiX paHhW8 /?/, Mb1 ITOJIYQKM TOJ!bKO l{Jlfl M8rHMT~X MOMCHTOB 

A• • t=• qacTI'IU. HTaK, 061!\11K Bl11{ uaTpKqHDro aneueHTa OKTynoJih-

Horo TOKa (VI!-)~ M8lK1lY <:OCTOHHIIIiU!l-1 6apv10H08 121 ( 't = r1- p.,_ 

I!M88T Blll;!l 

~ f f' • ) .. -<rd (Vf'-)j> I f•) = i r ('!-
1
)· tijk (lt~)-(A.k ~ BJsj+ (47) 

+ F'\an[i(J:j): + J:jk Ck~)(A.'~J:]BiB1 , 
r:ne F ( 't~) Bb!pa~aeTcR qepea ,popuiflaKTOpu ~ (<f) • ~ (if) 
( t II d. TKfla) CJICJJ;YIOIJII!M 06pa3011: 

t ('}") = 1i<.p1) '(r- 1L (f•) ~ ( cf)+ i<.rL) 6'~1" U<.f<) ((f). ( W) 

ITOJJ;CTBBKB B B~pa~eHIII8 ll;RR MaTpWqHoro 3JI8M8HTa (V~): ITOCTOfiHHble 

r• ' 'r "'i k (It~) Jl cL,i~< ( k ~) >~a Ta6n11u I 11 2, nonyqaeM 

<rLl(v .. ): 1 f·> = r+cf)[WN++L+L:'+-r=-L.--2-:=:-]+ 

F.._(ol) [ t FJ+Nt- t N·N·.,. (a.;- t )1\ol\. + t L+L+.,. 

+ (t,t..:t)L· r=·.,. t L:-L:---§- z· z·.,.1 s· E~IJI,t. (f"A~/\"r.~)9>J 
0TCIO»;a nonyqaeu ~opumaKTOpbl OKTeTa 6api10HOB, B~paMeHHble ~epea 

ifJQpMqJBKTOp~ f Jl d. Tima 14 napaMeTp k_~ 
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F'''= r.t ... i Fd. rN':-2 rd. 
., "\. 3 , "\. 3 l. 1 r ~~.· f ... 2)ra. 

i == \...a1-3 T1. ' 

F/' ~ f/ ... i rd rr:· = (-t"--l)FcL rr:: -F-'.,..!... Fa. 
l. 1 .; 1 ' 1. 1 ~ "l. ' 1. ' 3 "l ' 

:>' 2. d r ::::· _ f 1 rd. r r.•g d F ~--3 t, r_. __ r.,._
3

r.- r =a..tF. 
., .... -z. r.... , , 1,. 1 " ... 

(50) 

Vl:3 tHpd;Kt!HL1~1 ( 'JU), B 'lilCTHOCTt·1 np11 Cf--.. = 0 , CJ18ZJ,YIOT COOTHO!Ile-

HHH 1\!lti i.t:ll'HWl'fiiAX );lJMt~HTUB OKTCT8 6i1jH10HOll 

JtN,= !'z::• • <"-N·= r<lz·· <"-r-~ ,.qz- • ,.~~.".~-,u. .... (51) 

rlblp81!(/lr! BCP tJilPHH'l'HIJie MOMel!TJ> tJepe3 M8PHVITHWe M0Mf5HTW HYKJIOHO:ll 

,A-Nt L1 tJ.. tV' , V!Met~M 

1 + k 2 

(A- A" = v B I ,.U. N ° I ,..u. [ + = (U. N' ' ,A. I:- = - ( ...... , + ,UN') 1 
2. 1-k.~ ... k~ 

1 -1- k~ ~N'' 
~r:·=- zv'1-k.~tk.~ 

(58) 

rUE•=;.t.N" ~~-=-c~Nr+t<N•), 

f f." A' ( 0) 
2 

::\:tKJll<J'lt!Hvle 

1-1<.'8 
CJ- 1-1' • ..r;;'..; ~- k.'• + ~~.~ • 

I) !\'lHHOift iJilOOTt' llOlW:lflHO, f'f1K He06XOUlt.'O VI:H:f'H~Tv llJire6py 

rpyllflbl s 1l (3) , 'lTOOul B !J1:1MK8X :lTm• l'!J.Vlllllll eCTCCT HCHHbiM 06p1!30M 

pacCMi!TplllllllTb C~JibHbie M 3JteKTpOMIIPHL1THb!C B3'1111MOHeilcTHJilfl KIIK on

HO B311VIMOZI,8VCTBII8. XoTeJIOCb Dt> fiOZI,'lC!JKH,VTh eute pa3 TOT "PIIKT, 

'!TO 11301/lOp l!Hble C MllTCio!'lTl<l'!P.CKOv; T04KL1 :liJP.HIIIH aJJre6pbl rpynflbl 

£ 1l (3) Oltiii"GJB810'l' He3K!lll!la.JIP,i!THble .!JH:H1'lPC"Kiie l!Ci~CTBVITPJtbHOCTIII. 

CtU1TaeM HeocilCOl\INbiM nOll'lCIJKHYTh Jl.1.UHi1V! pa3, '!TO a cJiyqae nplll

cyTcTBHH 3JIBKTpOMRrHIIIT~ ll38~M01\8~CTBHM TIIK~e cymecTByeT COXpa-
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HHIOmeecH KBRHTOBOC 'lliCJIO- C06CTB8HHOe 3H8'l8HHC OTiepaTopa (36), 

KOTOpOe npH b. 2. = 0 nepexo llHT B KB8ZI,p8T >'!3CTOTIH'leCKOrO CTIMHa • 

KaK yK33biB3eTCfl B ZJ,8HH0~1 1J800T8 t 1\BH~BHI!.C KOpHCBOrO npUCTpaH

CTBB lofM88T peaJibHbltl PH3H'l8CKHt1 CMblCJJ, T. e. fiOBOpOT KOpHBBO~ Zl,ll

arpaMMbl aJire6pOL Jl11 rpynnbl s 1L (3) osHatJaeT l!KJJIO'leHHe HeKoToporo 

ll38HMOZI,e~CTBHff (3J18KTpOMarHHTHOro)• KOTopoe Hapy!lll!eT L130TODIII

'l8CKYID HHB3pvtaHTHOCTb. 

Ha OCHO!le MOZJ,BJ!Ii s U(3) c aJire6pofi\ 06061U8HHbiX M8TPltll reJIJI

MaHHII SZI,ecb pacctJHTaHbl 6apHOH-MeaoHHble nocTORHHble Cl!H3lf B TP•

JJHHcUHOM JJarpi!H~IiiiHC B3UVIMOZJ,Ct1CTBHH VI paCcMOTpeHb! MarHHTH~e MO

MBHTb! OKTCTa 61pHOHOB. Mhl MOrJIH 6bl 0600illl!T:& np:iKTK'!eCKii :liCe pe-

3YJ!hTI!Tbl, KOTOpb!e fiOJJY'lCHbl llJlfl MOZJ,BJIH S 1L (3) C H30TOfiK'JeCKO~ 

KHB3pH3HTHOCTh[J, TBI\118 KCIK pllCTIIlZI,bl p830HIIHCOB, COOTHOilleHHR Me~-

llY aepoHTHOCTHMH, BMIIJII1TY1lb! pasHux IIPOI~eccoa pacceHHI4H 11: pclltZI,e

HiofH, orpaHvt'lBHIIfl Ha CClJCHiili >l T •. ZJ,. 06'beM 3TO~ CTilTblf He fi03110-

J!HeT BCe STO paCCMIIT!JI188Th 3ZI,ec:&. K TOMy ~e 1\Jifl KOHKpeTHNXPIIC

tJeTOB HCOOXO[HMO CKOIIC'l'PYl1POBRTb K03rliifJL1UK8HTbl KJie6ma-ropZI,IIHII 

1\JJH D!JOH3BBZJ,eHHH flPPJICT3BJICHHfil rpynnbl S U(3) c pa3HbiMI'I k. 2 
, 

KOTOpble HBJ!i!IIITCfl HCKOTO[JblMIII :1\VHK[(VIHMH 3THX n:tpaMeTpOB, il He 'IKC

JIBMH, KaK STO VIM8BT MBCTO B CJiytJae li30TOflli'l8CKOfi\ lllHBI!pHaHTHOCTIII. 
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