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H3- 3a HanHqHH Mace y qacTHU nnoTHOCTb raMHJlbTOHHa

Ha HC MO)l(CT HMCTb onpe.ueneHHOH MaCUITafiHOH pa3Mepuo

CTH, H B nyqrneM cnyqae MO)l(HO O)KH,IJ.aTb, qTO OHa COCTOHT 

H3 HCCKOJlbKHX qaCTCH C pa3J1HqHbiMH pa3MCpHOCTHMH. 

Onpe.ueneHHC JTHX pa3MepnocTeii HMCCT 6onbrnoe 3HaYeHHC, 

oco6eHHO npH H3yqeHHH cne,IJ.CTBHH, BbiTCKatOIUHX H3 uapy

lllCHHblX MaClllTafiHOH H KHpallbHOH HHBapHaHTHOCTCH, BMCCTC 

B3HTMX. 3TOT BOllpOC paccMaTpHBaCTCH BO MHOrHX pafio

TaX /eM., uanpHMCp,· l-Y H UHTHpOBaHHYIO TaM JlHTepaTy

py /. OpH JTOM pa3Hbie no.uxo.IJ.bi .ua10T, Boo6me I·oBopH, 

pa3HbiC pe3yllbTaTbl, TaK qTO OKOHqaTCJlbHOrO OTBCTa noKa 

eme neT. B HaCTOHIUCH pa6oTe Mbi o6cy)K,IJ.aeM neKoTOpbiC nono-

)KCHHH, KacatOIUHCCH 3TOrO BOnpoca. 
1. EcnH KaKaH-HHfiY.IJ.h KoMnoHeHTa TCH3opa JHeprHH-

uMnynbca () fLI' HMCCT onpe,IJ.CJ1CHHYIO MaClllTafiHYIO pa3Mep-

HOCTb I' (fL!')' TO 3TO 03HaqaeT, 'ITO HMCCT MCCTO cne,aytO· 

UJ,CC KOMMYTaUHOHHOC COOTHOlllCHHC: 

I D (X ) 'I) (X) I = - i ( I' _,t () ) 0 ' 
(I fL I ' ( fl I' ) (J fL I' 

/1/ 

r.ue D(x
0

) - reuepaTOP MacrnTa6Horo npeo6pa3oBaHHH, Bbi-

pa)KatOUJ.HHCH qepe3 0
111

, cne,aytOIUHM o6pa3oM: 

D(x )~-fclxxflo (x). /2/ 
0 . 0 (J 

C ,apyroii CTOpOHbl, H3 /2/ cne,ayeT, 'ITO KOMMYTaTOP B ne

BOH qacTH /1/ MO)l(CT 6hiTh BbiYHcneH, ecnH onpe.ueneHhi 

O,UHOBPCMCHHblC KOMMyTaTOpbl [8 (x),8 (y)1. _ BllllOTb Op f1V xo-YO 



AO WBHHrepOBCKHX qneHOB nepBoro DOPJIAKa. 113 3aKOHOB 

npeo6pa30BaHHJI TeH30pa e /W DOA AeHCTBHeM npeo6pa-

30BaHHH HeOAHOPOAHOH rpynm,J JlopeHI.{a 6blnO HaHAeHO 
/eM., HanpHMep, /IO,ll/ I 

[e (x),e (y)]=-ia e
0 

(y)o(i'-y)-2ie (y)ak(x)o(x-y)+ ... , 
00 00 0 0 Ok 

/3/ 
[e (x),e (y)l=-ia e (y)o(x--+y)-ie (y)ak(x)o(i--+y)+ 

00 Oi 0 Oi ik 

+ie (y)a (x)o(x-y), 
00 i 

[e0 i ( x), e 
00 

( y) 1= -iai e
00 

( y )5{ ;_-y )-ieik(y) a k(x)o(X"-y)+ 

+ie00 (y)ai (x)o(x-y), 

-) -+ -+ -+ 
[A. (x),e

0
(y)]=-ia. e

0
.(y)5(x-y)+.ie

0
. (y)a. (x)o(x-y)+ 

lh J IJ J 1 

+ ie
0

i (y)a i (x)o(x-y), 

/4/ 

/5/ 

/6/ 

rAe Xo=Yo , i, j , ... =1, 2, 3, TpoeTO'IHe 03Ha'laeT WBHHre-

pOBCKHe qneHbl Ha'IHHaJI CO BTOporo DOPJIAKa. 

qTo6bl HaiiTH [e 0~ (x), e jk (y)], Mbl nocTynaeM aHano-
rH'IHO. IlpH 3TOM HCXOAHM H3 HaHAeHHbiX KOMMyTaTOpOB 

/3/-/6/, HCDOnb3YJI TO:>KAeCTBa 11K06H, lfaDHCaHHbie AnJI 

Tpex onepaTopoa f dXxk e0 v(O,x) ,e0 ~0) H M
0

i /M~v - re

Hepa TOpbi OAHOPOAHbiX npeo6pa3oaaHHH JlopeHua/. B pe3ynb

TaTe nony'IHM: 

-+ -+ -+ -) 

[ eoo(x) .e .. (y)] = -iaoe .. ( y)o(x-y )+ieo· (y) a. (x) 0 (x-y) + 
lj IJ I J 

+ie (y)a. (x)S(i'-y) + ... , 
0~ 1 

/7/ 

4 

.. 
i .. 
II ... , 

I 
j 

[e (x),e. (y)]=...ia. e. (y)o(x:...y) +i[a e.
1
, (y)g +(l+a)e. (y)g.o+ 

Oi jk I jk If- jk Jk IL 

+b(e.o (y)g .k+eko (y)g .. )+(l+b)(e .. (y)g, 0 +e.k (y)g .o) + 
J L I L IJ IJ IlL I JL 

e -+ -+ 
+ce (y)g g,0 ].a {x)o(x-y)+ ... 

00 jk lL 
/8/ 

H3 /2/-/8/ cneAyeT 

[ D( X \ , e0 ( X) ] = - i ( -4-XV a ) e - i g e"' (X) , 
w ~ v 0~ ~ v 

/9/ 

[D(x 0) ,e .. (x)] = -i( -(3a +4b+5)-f a) e (x)+ig .. (3ce -a~e .. ). 
IJ . V ij IJ ()() i 11 

/10/ 
YpaBHeHHJI /9/ H /10/ noKa3biBaiOT, 'ITO eoo . a TaiOKe 

e ii , B0061.Qe rOBOpJI, He HMeiOT onpeAeneHHOH pa3MepHOCTH. 

eOi HMeeT pa3MepHOCTb f(Oi)=-4, eij ( i;-f j) HMeeT pa3-

MepHOCTb f =-(3a+4b+ 5), B0061.Qe rOBOpJI, OTnH'IHYIO OT 

-4. IlpH DOMOI.QH TO:>KAeCTBa 11K06H, HaDHCaHHOrO AnJI Tpex 

onepaTopoB 0(0) ' eOi (0), Mo. 'nerKO BHAeTb, 'ITO Heo6-

XOAHMbiM H AOCTaTOlJ:HbiM ycnOBHeM AnJI TOrO, 'IT06bi 

f =-4, T.e. 3a+4b=-1, JIBnJieTCJI 
(ij) 

-+ ~ ... 
fdx x. [e

0
. (O) ,e (O,x)] =0. 

I J ~ 
/11/ 

IlpHBeAeM ei.Qe OAHY <iJopMyJry AnJI MaTpH'IHbiX 3neMeH

TOB OT e~v , KOTopaJI DOHaA06HTCJI B AanbHeiiweM. liyAeM 

HCDOnb30BaTb HOpMHpOBKY 

_. -. 3 Po _, -. 
<A(p',a')!A(p,a)>=(2rr) -o(p-p')o , , 

A aa 
A 

/12/ 

rAe A A paaHo ~ , ecnH A - 6o30HHaJI 'laCTHUa, H paaHo 

m A' ecnH A - <iJepMHOHHaJI qacTHI.{a, p , p' - HMnynLcLI, 

a 'a ' - APYrHe KBaHTOBbie 'IHCna, KpOMe HMnynLca. 
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fl3· HOPMHpOBKH 1121 H H3 TOro, 'ITO pv =f dxO Ov JIB· 
nJieTcJI onepaTopoM :mepruH-HMnynLca, cne.nyeT: 

-> ' -> P-P 
<A(p ,a ) IO (O)IA(p ,a)>= ~8 '. 1131 

Ov A aa 
A 

TenepL, npo.nu~~epeauupoaaa ypaaaeaue 

( p '-p) 
11 

< A (p', a ' ) I e (0) I A ( p, a ) > = 0, 
/1V 

1141 

cne.ny10~ee H3 ycnoBHJI coxpaaeHHJI TeH3opa e 
11

v , no 
p'k, H JaTeM nonaraJip'=p, MLI nony'IHM lc yqeToM 11311: 

A ( ~· , > I ( _, Pll P v < P , a 011 ,! 0) I A ( p , a ) > = o , 1 151 
A aa. 

A 
cl»opMyna 1151 DOKa3LIBaeT, B \faCTHOCTH, 'ITO MaTpH'IHLie 
:w:MeHThl OT KOMDOHeHT 011 i no COCTOJIHHIO nJ060H DOKOJI
~eHC.JI 'laCTHIJ,hl paBHhl uyn10. 

2. flepeXOAHM Teneph K paCCMOTpeHHIO MaClUTa6HLIX 
pa3MepHOCTeH 'lneHOB, BXOA.II~HX B KHpanLH~H raMHnhTO
HHaH. )J.onyCTHM, 'ITO nnOTHOCTh raMHnhTOHHaHa 0 ()(I MO:>KeT 
6hJTh npe.ncTaaneua B an.ne 

0 ~iJ +0-tU 
1111 (1(1 ' 1161 

r.ne 01111 COXpaH.JieT OAHOBpeMeHHO H KHpanhHyiD,H Macrn

Ta6Hyl0 HHBapHaHTHOCTH, 0 coxpau.JieT TOnhKO KHpanhHYIO 
HHBapHaHTHOCTL H HMeeT onpe,neneHHYIO paJMepHOCTL 
f 0 /= -4 , U HapyrnaeT KHpanLHYIO HHBapHaHTHOCTh H HMeeT 
onpe.neneuay10 paJMepuocTh I' u • M~ ue 6y.neM KOHKpeTHJu
poaaTh' BHA U, OHO MO:>KeT cny~HTL_ U +~ CUll , npeo6pa3yJO
~HMC.JI no npe.ncTaaneuuJO ( 3, 3) +(3, 3~ KHpanLHOH rpynnhJ, 
unu g , npeo6paJyJO~HMC.II no npe.ncTaaneuuJO (8,1) ~o.s), 

u T • .n. PaJno:>Keaue 1161 OJHa\faeT, 'ITO 

[ b (O), e (O) 1 = 4 i o -if', o- i r u . 
00 (1(1 u u 

1171 

BoJLMeM MaTpH'IHLie :weMeHT~ OT o6eux qacTeil ypaaueuuil 
/161 H 1171 no COCTO.JIHHIO KaKOH-HH6y,nh nOKO.JI~eHC.JI 
qacTHU.hl M HJ OKTeTa ncea.nocxanJipHhJX MeJouoa. Tiony
'IHM cne.nyJO~YIO CHCTeMy ypaBHeHHH: 

6 

.I 

~ 

~ 

< M(O) 1~901 M{O)> +<M(O) 181 M(O)> +<M(O) luI M(O) > = 2m~, 1181 

_,_-+ -+ -+ ............. 2 
4i<.M(O)I000 IM(O)>-.il?0 <M(O)I81M(O)> - ie

0 
<M:O)Iul M(0)=6imM. 

119/ 
flpH 3TOM 6~nH HCnonLJOBaH~ paBeHCTBa 191 H 1151. HJ 
1181 H 1191 cne.nyeT: 

-+ - 4 " -+ -+ -+ -+ 

<M:O)IO IM:O)>-{e, +3)<M(O)I8IM(O)>-{P +3)<M:O)IuiM:0)> =0. 00 u u 

1201 
Ypaaaeaue· 1201 noKaJLIBaeT, 'ITO B npu6nH:>KeHHH HHBapu
aHTHOCTH aaxyyMa OTHOCHTenLHO SU(3) - npeo6paJoBaHn8 
Mhl AOn:>KHLI HMeTh p u =-3 . )J.eHCTBHJ:enhHO, B 3TOM DpH6nu
:>KeHHH ABa nepBhiX qneua B neBOH 'laCTH 1201 npHHHMaiOT 
OAHHaKOBble 3Ha\feHHJI· An.ll BCeX MeJOHOB OKTeTa, B TO 
apeM.II KaK MaTpH'IHLJH 3neMeHT ....- M(O) 1 u I ( M(O) ·. npu
HHMaeT paJHhle JHa\feHH.II .nn.11 paJHhJX M, OTKy.na u cne.nyeT 
r u + 3 = 0. EcnH, KpoMe Toro, MLI C\fHTaeM, 'ITO B npe.nene 
KHpanhHOH H MaClUTa6HOH HHBapHaHTHOCTH nceB,nOCKan.llp
Hhle MeJOHhl .IIBn.IIIOTC.JI 6eJMaCCOBhlMH, TO 

< M (0) I o 
00 

I M (0) > = 0 , I 2 I I 

H TOrAa Cne.nyeT TaK:>Ke f O = -3. 

3.necL yMecTuo ynoM.IIHyn. peJynhTaT pa6oTLJ .·r.., r.ne 
6hJnO DOKaJaHO, 'ITO ecnH npo.nonLHa.JI CTpyKTypHa.ll ~YHK
U.H.II W J. B HeynpyrOM nenTOH- HyKnOH pacce.JIHHH CTpeMHTC.JI 
K uyn10 B npe.nene lihepxeua, To paJMepuocTh Ka:>K.noro 
qneua B lfaCTH raMHnhTOHHaua, OTBelfaJO~eil Ja aapyrneuue 
MaClUTa6HOH HHBapHaHTHOCTH, AOn:>KHa YAOBneTBOpHTL ycno
BHIO f'_:::: -3, 'ITO .naeT f':: -3 , ecnH paJMepHOCTH noneBLIX 
BenH'IHH npHHHMaiOT JHalfeHH.JI, 6nHJKHe K u,enhiM /1 2,13/. 

3. B CB.IIJH c 3THM .noKa:>KeM cne.ny10~ee yTaep:>K.neuue: 
ecnH paJMepHOCTH BCeX 'lneHOB B \faCTH raMHnLTOHHaHa, 
OTBelfaJO~eil Ja uapyrneuHe MacrnTa6uo8 uuaapuaHTHOCTH, 
paBHhi -3, To paJMepuocTh nw6oro onepaTopa F(x) lecnu 
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Jl.JHI 3Toro onepaTopa oua onpe)l.eJIJleTCJI/, I<OTOPbiii HMeeT 

HCHC'Ie 3aiOlQHH Ma TpH'IHbiH 3JICMCHT no COCTOJIHHIO nOI<OJllUC

rocH rr -Me3oua HJIH uyKnoua, 

< h (O) I F I h (0) > =I o , /22/ 

r)l.e h ~rr ,N, Tai<:lKe paaua -3. 
Kai< 6y)l.eT BH)l.HO• :no YTBep:lK)l.CHHe HOCHT 06utHH xa

paKTep, AJIJI ero AOI<a3aTeJibCTBa ue Tpe6yeTCJI I<ai<oro

uu6y )l.b )l.ODOJIHHTCJibHOrO npeJ],nOJIO:lKCHHJI. 

,LI;nH YJl.06CTBa B ,t(auuoM cnyqae Mbl o6o3Ha'laeM TY 

qaCTb raMHJibTOHHaHa, KOTOpaJI OTBC'IaeT 3a HapyWeHHe 

MaCWTa6HOH HHBapHaHTHOCTH,'Iepe3 0~0' a ee pa3MepHOCTb 

- qepe3 f' H ·nHWCM: 

0oo =~o +O~ ' e, = -3. /23/ 

flpHCTynHM K )l.OI<a3aTeJibCTBy. 0TMCTHM npe:lK)l,C BCero, 

'ITO H3 /23/ CJie)l,yeT 

< A (O) I e 
00 

(O) I A (0) > = o /24/ 

)l.JIJI nro6oii qacTHUbl A, T. e. B )l.aHHOM cnyqae MaCChi acex 

'laCTHU o6yCJIOBJICHbl TOJibi<O 'laCTbiO raMHJibTOHHaHa 0 ~ 
PaBeHCTBO /24/ JIBJIJleTCJI npHMbiM cne)l.CTBHeM CHCTeMbi 

ypaBHCHHH, aHaJIOrH'IHbiX /18/ H /19/ H HanHCaHHbiX )l.JIJI 

raMHJibTOHJiaHa BH)l.a /23/. 
PaccMoTpHM Tenepb MaTpH'IHbiH 3JieMeHT OT I<OMMyTa

Topa (0(0) ,F(O)] no COCTOJIHHIO h(O). C noMOUlbiO pa3JIO· 

:lKCHHJI no noJIHOMy Ha6opy npOMC:lKYTO'IfibiX COCTOJIHHH 

DHWCM: 

~ -)> -+ 4 

<h(O) I D(O) F(O) I h(O) >=I <h(O) I D(O) I a ><a I F(O) I h(O)> · /25/ 
a 

Hcnonb3YJI; /2/ H caoiicTBO TpaucJIJIUHOHHoii HHBapuauTuo

CTH, Bblpa:lKaeM <h(O) I D(O) Ia> B BH)l.e 

<h(O)ID(O)Ia>=-i(2rr)
3 

LoCP)<h(O)I0
0

k (O)Ia (p)>. 
a Pk 

8 

I . ~ 

/26/ 

fiO)l.CTaBJIJIJI /26/ B /25/ H Bbl)l.CJIJIJI H3 CYMMbl I O)l.HO· 

'laCTH'IHOe COCTOJIHHe h, HMeeM: a 

<h(O)I D(O)F(O)I h(O)>= i Ah _E__<h(O)I0
0

k(O)Ih(p »1... x 
mh apk p=O 

x<h(O)I F(O)I h(O)>+i(2rrl I o(p )..L<h(O)IOok(O)Ia(p)>· 
alh apk 

-> -> 
• < a (0) I F (O) I h (O) > . /27/ 

flpH 3TOM Mbl y:lKe Y'IHTbiBaJIH /12/ H /13/. 113 o6uwro 

Bblpa:lKeHHJI )l,JIJI Ma TPH'IHbiX 3JieMeHTOB <h (p) I e pv I h( q) > 
HeTpy)l.HO nOJIY'IHTb: 

a ... ... 
- < h( P ) 1 e ok (O) 1 h( q) > 1... ... 
aqk q=P 

'1 ->2 
=-( p 2A P.- + 3Po ) · /28/ 

h 0 

,LJ;anee, Ha OCHOBaHHH 3ai<OHa COXpaHeHHJI all (;J = 0 MO:lK· 
/lV 

uo uanucaTb: 

(Eh -E )a_i_<h(p)I00 k(O)Ia(q)>l_, _,=<h(p)I~(O)Ia(p)> /29/ 
a qk q=P r 

Jl.JIJI a =I h. 0TMeTJiM, 'ITO, Tal< I<ai< h ~ rr , N ecTb Me3oH, 

6apuou c uaHMeHbweii Maccoii, TO B /29/ Ea > Eh Jl.JI.H 

acex a. llOJl.CTaBJIU /28/ H /29/ B /27 I, HMeeM: 

<h(O) I D(O) F(O) I h(O) > = ~ .i< h (O) I F(O) I h(O) > '-

3 -> 1 -> 11 -> -> -> 
-i(2rr) l; o(P) --<h(O) IO (O)Ia(O)><a(O)IF(O)Ih(O)>. 

al'=h E-m 11 · 
a h /30/ 

Auanoruquoe Bblpa:lKeHHe Jl.JI.H Ma TPH'IHoro 3JieMeHTa 

<h (0) I F(O) D(O) 1 h (0) > BbiBOJl.HTC.H Tai<HM :lKe o6pa3oM. llo

nyqaeM CJICJl.YIOillYIO OI<OH'IaTeJibHYIO <iJopMyny; 
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-+' 4 -+' -+' 

<h(O) I[D(O), F(O)]Ih(0)>=3i<h(O) I F(O)I h(O)>-

-i(2rrY1 I o(P) 1 l<h(O)Ie
11

(o)la(O)><a(O)IF(O)Ih(O)>+ 
afh Ea -mh fl 

+<h(O)I F(O) la(O)><a(O)IO 11 (0)Ih(O)>I. 
fl 

B qacTHOCTH, npu F 0~
1 

HMeeM: 

3. 2 

< h (0) I [ D (0) , o 11 
(O) 11 h (0) > = ~ 

fl A 
h 

/31/ 

-2i(2rr)l 1 o<j,') 1 l·h(O)I e
11

(0)Ia(O)>I
2

• /32/ 
a/h Ea -mh fl 

C ,IJ.pyroH CTOpOHbl, npH llOMOI.UH BHpHaJibHOH TCOpCMbl 

/KOTOpaH, B CBOKl O'ICpC,IJ.b, HBJIHCTCH npHMbiM CJIC,IJ.CTBHCM 

KOMMyrauuouuoro cooTHOlllCHHH /4// Mht HMeeM .IJ.JIH ra

MHJihTOHHaua BH,IJ.a /23/: 

[ D (0) , 0 11 (0) l = 3 i 0 ' , 
fl 4Hl 

/33/ 

'ITO BMCCTC C paBCHCTBOM /24/ ll03BOJI»CT HaOHCaTb: 

"' . . . 3im 2 

< h(O) I [ D(O), ,t (0) l I h (0)" ... 3i. h(O)! () (0)! h(O) . --". /34/ 
11 oo A h 

CpauuuoaH /32/ H /34/, Mht JaKJIJO'IaeM 'ITO see ue.u.uar·o

uanLHbie MaTpH'IHbiC JJICMCHTbl B npaBOH( 'laCTH /32/ paBHbl 

HYJIJO: 

' fl • 
< h (0) 1

1 
() (0) I a (0) •, ·· 0 , a f h . 

{1 . 
/35/ 

Tor.u.a ypasueuue /31/ nepenuiUeTc» o au.u.e 

<h (O) I [ D(O), F(O) 11 h (0)' ~ 3i < h(O) I F(O)! h(O)', /36/ 

OTKy,IJ.a H cne.u.yeT' 'ITO r F= -3 /npH ycnoBHH /22/ I. 
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1
lJ;m1 HJIJIIOCTpaUHH paCCMOTpHM HCCKOnloKO npHMCpOB. 

B Ka'ICCTBC nepooro npHMepa B03bMCM KOMnOHCHTbi TOKOB. 

TaK.K&K BpCMCHHaH KOMnOHCHTa BCKTOpHoro TOKa 1:. 
HMCCT OTJIH'IHbiH OT HYJIH MaTpH'IHbiH 3JICMCHT no COCTO»:HHJ;O 

rr (0) /a raK:>Ke N(O) I, a npocrpaucroeuu~oie KoMnoueHTbi 

aKCBaJIIoHOrO TOKa I~ HMCIOT OTJIH'IHbiC OT HYJIH MaTpH'I" 
I ~ 

HbJC 3JICMCHTbi no COCTOHHHIO N(O), TO 3aKJUO'IaeM, 'ITO 

HX pa3MepHOCTb paBHa ·3, CCJIH TOJibKO HMCC.J' MCCTO /231 .. 
TaKOC 3aKJIIO'ICHHC HCJib3H C,IJ.eJiaTb. OTHOCHTCJibHO IJpO~ 

CTpaHCTBCHHbiX KOlloJnOHCHT BCKTOpHOrO TOKa, a TaK:>Ke 

BpeMeHHOH KOlloJnOHCHTbi aKCHaJIIoHOrO TO.Ka, TaK KaK HX 

MaTpH'IHbiC :melloJCHTbi no COCTOHHHIO TT (0) · H N@ paD· 

Hbl HYJIIO. 0TMCTHM, 'ITO H3 yCJIOBHH COXpaHcHH.JI BCKTOpHOrO 

/14,15/ 
TOKa TaK:>i<e CJic,IJ.yeT, 'ITO .£· 1v = -3 . · 

0 .. 

B I Ka'ICCTBC BTOporo npHMepa B03bMCM KOMnO}!CHTW e()-i .• 

Oua, KaK 61>1JIO noKaJaHo o~oiwe, HMcJOT on;pe.u.eneuuyro 

pa3MCPHOCTb f(Oi)=-4, H HX MaTpH'IHbiC 3JICMCHTbl no co

CTOHHHIQ mo6oii: noKOHI.UCHCH 'laCTHIU>I /B TOM 'I.HCJie H rr,N I 
pasHbi liYJIIO, 'ITO HaXO.IJ.HTC.J( B COrJiaCHB C BbiCKa3aHHbiM· · 

YTBCp')K,Il;CHHCM. 

4. Heo6xO.IJ.HMO, O,IJ.HaKO, OTMCTHTL CJIC.IJ.YIOI.UCC. ECJIH 

DCC 'IJICHbl B 'laCTH raMHJlbTOHHaHa, OTBC'IaJOIUCH 3a aapy

lUCHliC MaCWTa6HOH HHBapHaHTHOCTH, HMCIOT. O,IJ.Hll_aKOBYIO 

pa3MepHOCTb e, /8 'laCTHOCTH, H e, = -3 I' TO nponaraTOP 

,IJ.JIH CJic,IJ.a TCH30pa 3HeprHH·HM:QYJILCa 0 fl paBeH HyJUO 
.fl 

npH 3Ha'ICHHH p
2 =0: 

\'.' 

t.. 0 (O) =0., 131/ 
r.u.e . '··· .-,: 

t.. /P2 )= f d4
x e ipx <.,01 T 10: (x) evv(O) l\0 >. ·. /38/ 

\ 

,ll;eiicTBHTeJILHo, cTau.u.apTuoii :rexHHKOii MO')KHO nony'IHTL 

·' 

t..
0

(o) = < o l [ D(O) ;•e
11 

11 (0) 11 o > .. 1391 

llo:U.cTaB~~H CJO,Il;a, pa~eHCTBO 
. . . 

II· 

I __________________________ __ 



[ D(O), 0 IL (0)], - i r' 0 IL (0) , 
fL . fL 1401 

BblTeJCaiOutee 83 BRpRaJlbHOH TeopeMbl, R Y'IRTblBcUI paseH· 
CTBO 

fL 
<010 10'>:0, ' 1-' . 1411 

BblTeJCaiOutee &3 Tpe6osaHHJI nopeHu·&HsapaaHTHoCTH sa· 
KyyMa, cpaJ y nony'IHM 137 I. 

C .npyroii CTOPOHbl, H3 137 I cne.nyeT 

1421 

,nJJJI J1106oro COCTO.IIHHJI a PaseHCTBO 1421 npaao.nRT, B 
'laCTHOCTH, JC npeHe6pe*eHHIO rpaBRTaUROHHOH JCOHCTaHTOH 
CBJI3R a ·Me30Ha, onpe.neJJJieMoi tbopMynoi 

/0 I() (0) I o (k)>,., ~Fa m2o(g . - k f£k2v ) • 
, fll' :) fLV k 

B 3aJC.1liO'IeHBe Jl Bbipa>KaiO rny6oKyiO 6naro.napHoCTb 
npo4>. )l.H . .6noxHHUesy 3a RHTepec JC pa6oTe. 
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