
C006Ul8HMR 
06h8AMH8HHOrO 

MHCTMTYT8 
RABPHbiX 

MCCJ8AOB8HMI 

0 CYfiEPfiOJIEBOM .POP MY Jll1POBKE 

0(2) - CYfiEPCl1MMETPl1l1 

AY6Ha 

I tJ..-'17 
P2 - 12572 

1979 



5I40/2-79 noi. 
Me3MHT.Je Cl\y JI. · Jl .Me3HH\l8CKY 

0 CYnEPnOJIEBOH <I>OPMY Jll1POBKE 

0(2) - CYnEPCl1MMETPl1l1 

P2 - 12572 



Ilyrumape .103YMH cmmopmo.m 3apli.ItaMH 

[Lt""• ~ = i:~n L("r- '?r-" L..,.r- ( "~G")) 

[Ltt-~' ?;\1 =- -i2c--,_\>~ + t?-.~~ ?t" 

l ?r ) ~ ~ ~ ==- 0 

t i.. ~ (.G: ,. ~ 
L..t", 's"' \ = -"i. t""'>- ~f' 

l L C"V • c;,~~1 =- -i ( c;r" )~ ~ ~ ~:. 
.. c ... ('\ l <ho( I ~ ~ ~ 1 : ~ ~ i ((){"' ).~ p • 

K 3TOH anre6pe MOXHO rrpncoe~Tb reHepaTOpH anre6pH 

BPantai!llll!e cmmopHHe 3apli.I{H • i 
[f'", s~ 1 = i. u~> '-.~ ~"' 
[rrl ~~.:.1=--t_(.:tr)._~ sf(~ 

l. "-, rr.,.J = .: e1n1\, ""Pp . 

(2.I) 

(2.2) 

Sue~>. 

(2.3) 

3TO llOJie3HO ,neJiaTb , llOTOMY 'iT.O COCTOSIHIDI C t1T\. /', 0 , IIOJIY'IeH-

IW I!plil llOBTOpHOM ,neitCTBHH ~ Ha KJmMxlp,nOB BrucyyM, HMe!OT KBaH-

TOBHe tmCJia B COOTBeTCTBHH C npe,ncTaBHeHHeM rpyriiiH ~ \.) (~). Ha-
npHwep,MaCCHBHHe npe~CraB~8HHR C HaHBWCmHW CllHHOM 1,2 CTpoRTCR H3 

KJI~p,noBa BrucyYMa, C.ltaJLIIpHoro OTHOCHTeJibHO S U(<), H co~epxaT 
CJie,DylOOtHe COCTO.IIHRII: 

\l)">o ·, 1-\:.\\ ll)o ~ \()71 ) d:'>t) lo>
0 

\I)• )1~)'1:) 11>±_)\2./'o) ''>e) \o'l.:,\1~·,1±.>t;'l>x.ill>o.(2.4) 

AHanol'H'IHo, ~ 6e3Macco:ma rrpe,ncTanrremrl\ c HalilBllCIIII!MH cnHpa.JibHO

crJWH 1,2: 

I o >. > I j; > i: ) I r>o 

\I'>. 11'7-t I~>. J 
(2.5) 

r,ne B CK06Kax 0603Ha'ieHH CllHHH (crmpaJibHOCTR), a BHHSY- H30CllHHH. 
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A.Jrre6py (2-2) MOXHO peMli30BaTb B cyneprrpocTpaHCTBe ( XJ 8~, 9/<~ 
C .IU!YM!l aHTRKO~aTHBHID.m BeKneBCKHMH 6RcmmopaMH /} t H IDC 

COIIpmlteHHI:JMK B _.._ • B cynepnpoCTpaHCTBe orrpe,neJIIDOTCll KOBapHaHT

HHe CITKHOpHHe rrpoH3BO,nHHe 

'-~ - ..., ,1\-'-
1,1. - r)&~ + ... o 8 >. 

\.. 

- ""a • · " " . --- .-i... l"''a)· · 
LJ ..... - ~&"" "' "'" 

KOTOpHe aHTHKOMMJTHpynT CO CnHHOpHHMH reHepUTOpaMH 

J,nOBHeTBOPffDT COOTHOWeHHD 

--- .: /!'1 

(2.6) 

.... s . H .... 

{.D-.' P"~S = 2. ~~ t<rr")oi;t P. 
• -OIJ (2. 7) 

B cynepnpocTpaHCTBe ( x, e t • B ) onpe,neJJJimCll cynepnOJifl <P(x, ~i). 
H Hama rJiaBHaJl 3a_naqa - R3y'iHTb ypaBHeHRll ,UBIDKeHRll B TepMWiax 

cynepno;reA ~ ynoMaHYTHX BHWe cynepuynLTHnneroB (2.5). 
AJire6py (2-3) MOXHO peanH30BaTb B cynepnpocTpaHCTBe nyTeM 

BpanteHRll rpaccMaHOBHX nepeMeHHHX. HanpRMep, cKaJI.HpHoe cynepnOJie 

C H30BeKTOpHHM Kg,neKCOM npeo6pasyeTCll. KaK 

V1'\(}l,t,1) -'1 ( ei.at) V (Xdl\ e)) 
'Ill~ 1'\ 

I '_...,..~) 1 e) ::' Le L"' ~ eA (2.8) 

.ll1m o6wrnoii cynepcHMMeTpHH ycTaHonrreH c;re~ <})aRT/ 4/: cynep-

no;re <P~ (J(l 9, e ) C BHeWHHM CIIIDIOM A co,nepl!GIT HenpHBO,nRMHe npe,n-

CTaBHeHHII cynepcRMMeTpmt, KOTOpl:l8 MOltHO llOJiyqHTb llpll ,neilcTBIDI Cim

HOpHHX reHepaTopoB Ha KJIHMxlp.noB BaKYYM I A '7 • B ,nanbHeitneM 

MH 6y.neM npe.nnOJiaraTb, 'iTO aHanOI'H'IHOe yTBepl(.I{eHHe HMeeT M8CTO 

Will pacnmpeHHoii 0 (.Z ) - cynepcRMMe'l'pmt - cynepno;re p A I e cx,9. i) 
C BHeWHHM CIIliiHOM A H H30CIDm<M e co,nepl!GIT Te npe,nCTaB-

JieHRll 0 Gl) - pacnmpemmA cynepcHMMeTpmt, KOTopHe MOryT 6HTb no

JIY'leHH Ilplil ,neitcTBIDI CrmHOpHHX reHepaTOpoB Ha KJIHqxpop,nOB BaR'YYM 
C KBaHTOBHMI! lUICJISMH j.A , e) · 

3. IIpenoTeHUHMH JW! OC.Z) - pacnmpeHHoro 3Jie.KTJ?OMarHHTHoro 

cyneMJibTJrlll.IIeTa 

I'plilMMOM, 3oHJi1YCOM H Beccm/
2/ YCTaHOMeHO, 'iTO cynepi.WJibTm<.. 
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P2 - 12572 
Me3 .. H4eCKY n. 

0 cynepnoneaoH ~opHyn.,poaKe 0(~ - cynepc.,HHeTP"" 

CAenaHa nonwTKa H3Y4HTb RBHO cynepnoneewe ewpa*eHHA MOAenH TeopHH 
nonR, HHBapHaHTHOH OTHOCHTenbHO 0(~-paCWHpeHHOH cynepCHMMeTpHH. no
Ka3aHO, 4TO AnA OOHCaHHR cynepMynbTHnneTOB C HaH-B~CWHM CnHHOM 1 H 2 
nPHAeTCR pa6oTaTb C TaKHMH cynepnonRMH, KOTOp~e OAHOBpeHeHHO COAep*aT 
6onee B~COKHe cynepcnHH~. 

Pa6oTa B~nonHeHa B na6opaTOP"" TeopeT .. 4eCKOH ~"3"K" OH~H. 

Coo6weHHe 06bellHHeHiforo HHCl'Hl'yTa MepHbiX RccneJlOBaHHA, lly6Ha 1979 

Mesinchecku L. 
P2 - 12572 

On the Superfield Formulation of 0(2)- Supersymmetry 

The superfield content of a simple field theory model invariant 
under 0(~-extended supersymmetry is analyzed. It is found that for 
the description of 0(~- supermultiplets with highest spins 1 and 2 
superfields of higher superspins are needed. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'/oeQBHBHHbiJI BHCTHryT Jll18pHb1X BCCneJJOBBHBil J1y6HB 

I. BBe,ne~me 

B aToi! pa6oTe c~eJiaHa normTI<a zs~:& JtBHo cynepnOJieBHe 
BHpaXeHKfl MO~e.mi TeOplm n~:fJmmapl'IaHTHOit OTHOCl'ITeJI:&HO Q(Z)-
pacmxpeHHoit cynepcKMMeTpo • 

AHaJIHsJipymCSI cB06o~e ypaBHeHM ,IJ;Bl'CleHKfl WISI JJ:Syx l'IHTepec
HIDC cynepr.wm.'l'liDJ!eToB: 0(2)- cynepcKMMeTpl!'moro SJieKTpoMal'Hl'ITHoro 
x rprumT~oHHoro nOJieit, T. e. OCZ) -cynepJ.G'JI:&Tl'IWieToB c HrumHc-

mKM Cnl'IHOM I ' 2 • 
MH noltallteM, 'ITO ~ onxcaHKfl &Tl'IX cynepMYJI:&Tl'IWIBTOB np~eT-

CSI pa6oTaT:& c Tattm.m cynepnOJIHMl'I, KOTopHe o~oBpeMeHHo co~ep&aT 

60Jiee BHcome cynepcrnmil, ~aEe eCJm ~ o6oliiX cnyqaeB, yxaaamwx 
BHme, c~ecTBym cynepn~, KOTopse co~ep&aT ~e cnxHH B Ka~ecT
Be HaHBHCli!HX. 

B nepBOM pas~eJie Ml:l noBTopsieM Izymnle cBe~eHM o6 0~) - paciiiH
peHHoit cynepcJIMMeTPlm. 

Bo BTOpoM paS~eJie aHaJil'!3:HpY6M 7B06o~e ypaBHeHM ~ Q(l.) 
cynepJ.G'JI:&Tl'IIlJieTa C Hal'IBHCmKM Cnl'IHOM I 2/H YCTaHaBJilUiaeM, ~TO OH 
Onl'ICHBaeTCSI 06DtHM nceB~OCRBJIItpHHM cynepnOJieM C l'I30B6KTOPHHM ~eKOOl'l 

rJ (i. ,f'J,G). MEl Haxo~ Ka7Il'I6poBO'lllllit npozsBOJI 8TliiX ypaBHeHd H yo
JIOBHe coxpaHeHM "cynepSJieKTpoMa.I'HHTHoro TORS". 

B TpeT:&eM pas~eJie H3~aeTCSI ypaBHeHHe ~ cynepMYJI:&THTIJieTa 
c HaHBHCmHM Cnl'IHOM 2. ITocKOJI:&Rf aTo ypaBHeHl'Ie HeHSBeCTHo, Ml:l 

~eitcTByeM CJie,JzyD~~HM o6pasoM: 6epeM o6mee CRBJIItpHoe cynepnOJie , xoTo
poe Co~epKHT B KaqeCTBe HaHBHClllero CITHH 21 H Tpe6yeM, qro6W 

aTo cynepnOJie- y~oBJie'l'BOp!IJIO TaKOJ.G' ypaBHemm ,IJ;Bl'CleHKfl , xoTopoe 6H

JIO 6H coBM6CT7;V c yCJioBHeM coxpaHeHKfl 0(2)- cynep'l'OKa, HarmcaH-
HHM 30lmyCOM 3/. ITOKa3aHO, ~'1'0 T8.1Gl6 ypal!HeJUII!: JJ:SDeHIII!: He MOryT 
C~eCTBOB8T:& H C~eJiaHO npe~OJIOJKeHl'Ie, ~TO 0(2)-cyneprpaBHT~ ~OJillt-

' Ha Onl'ICHBaTbCSI aKCHaJI:&HHM cynepnOJieM C l'I30BeKTOpHHM Han6KCOM - . Hf'l(tp,o,l B aToM pas~eJie MH HCMe~eM Tarole cynep'l'oK ~ 6esMac-
coBoro cynepM]JI:&THTIJieTa C HBmlliCmKM CTil'IHOM I H aHaJIH3l'IpY6M co~ep
lltaHl'Ie cynep'l'OKa 3oHHYca no npe~CTaBJieHHIIM 0(2)- cynepcm.weTplm. 

B npBJIOZBHl'IH A 06'L11CHIIDTCSI o6o3Ha~eJUII!: H ~aeTCSI CBO,zuta Hei<O
TOpHX nOJiesHHX qo~JI, B npHJio&eHim B aHaJIHSl'IpymCSI yMoBWI I'pJIMMa, 
3oHHYca H .Be.cca (I'3B) .IWI O(z) -cynepcJIMMeTpJAHHX: Ra10t6poBo'llWX 
Teopd. 

2. 0(z) - paC!I!HllElHHall cynepcHMMeTm 
0(2)- pacmxpeHHall cynepcHMMeTPHII - aTo pacmxpeHHe aJire6pu 
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ItJieT, COOTBeTCTBYJOIIlRii Q(Z) - cyrrepCHMMeTpK'lliOMY pacUIHpeHHIO 

M8RTpoMai'HHTHOI'O nOJI.fi, OIIHCHBaeTCff CRaJIRpHI:lM IG!paJThHI:lM cyrrep

nOJieM W0'1 i) B Ra'IeCTBe Ha.IIpfUteHHOCTH. AHaJIOI'H'IHO TOMY, 

RaR OOII'IHaR: Harrpm!t8HHOCT:b ft.... CB060,IOIOI'O SJieRTpoMai'Hl!THOI'O no

JIH ~OJIXHa y~oBJieTBOPffTl> ypaBHeHHD MaKcBenna 

(\'\~"<>~ r = o 
f.. "' :\5' 

") ~='"'" ; 0' ('\ 

OW - Ha.IIpffiiteHHOCTl> '*~ i)y~oBJieTBOpHeT ypaBHeHHIO 

~ -b"t l) w - ~- .ul 
\)'l:O w =a 

t -e-~ w * D -ro- w = o . 

(3.1) 

(3.2) 

(3.3) 

(3.4) 

111H 6y~eM peman ypaBHeHWI (3.3) B TepMilliax CY.J!_?J>IIOJieii H TaRHM 

o6pa30M nOJIY'lliM BHpaJKeHHe ,IVIJI rrpenOT8H:uHaJIOB75 , OIIHCI:ffiaiOIIIIDC 0(.<) 
-paclllHpeHHHH aJieRTpori!arHHTHHii cyrrepMYJil>THitJieT ( aHMOI'H'!Ho TOMY, 

KaR peWeHMe ypaBHeHHil (J. I) BiipaJI8.eT HMpi!llt8HHOCTb p('J '!epe3 

3JJeKT pouarHHTHHe noreHI.tHanhl Ar" ). 
!13 IG!pMl>HOI'O xapaRTepa W (X> B) CJie~eT, 'ITO 

wv,~i>= \');c\) '\>.r'\> \)(x,e)i) 
' (3. 5) 

r~e Utll)&,e) - o6mee CRMRpHoe cyrrepnOJie. c ~yroii CTopoHH, 

nOCROJil>RY pa3MepHOCTl> 9JI8RTpoMarHHTHOI'O IlOJIJi B W 3aRpeiJJieHa, 

H Mbl HIII8M pemeHHe ypaBHeHHII (3.3) C HaHMeHl>mHM BH8IIDIHM JIOp8Hl.(8BHM 

~eRCOM, e~CTBeHHO B03MO~aff ~pMa pemeHHH 

_,.._ ..... 
u =. 1>7: l) y (lC)6,i). 

(3.6) 

J1CITOJil>3YR CJie~ee T~eCTBO 

6 

b1:.:D n~\) ~ -tti l)Jp- ~'lfi> )~t> l)-r~ li -r~t> = o 
J 

(3.7) 
MOliHO y6e~Tl>Cff, 'ITO (3.5) BMeCTe C (3,6) smJIII8TCff pemeHHeM _.., 
ypaBHeHH.Il (3.3), eCJIH V - ~eiicTBHTeJII>Hoe cyrrepnOJie 

.....,t -) :;( -) y (") e > -e = "' x) a) e . 
(3.8) 

TaRHM o6pa3oM, pemeHHe ypaBHeHHII (3.3) He HMeeT BHeUJHero JiopeH

~eBa ~eRca (RaR B o6H'IHOR cyrrepcHMMeTpHH), HO no cpaBHeHJIJO c 

06H'!HOR cyrrepcHMMeTpHeR nOHBJIHeTCff BHe~ H30BeRTOpHHii ~eRC, 

ilOHBneHHe 9TOI'O ~eRCa MOXHO IIOHKMaTl> CJie~ o6pa30M, 

KKpaJThHOe cynepnOJie, ROTOpoe rrpeo6pa3yeTCff ROBapHaHTHO OTHOCH

TeJil>HO (2-3), He CO~eplitHT B paaJiol!teHHH no 9 , (e) BeRTOpHOI'O 

noTeHD;HaJia At" ( RoTopHii ~OJOJteH OIIHCHBaTI> aJieitTpoMai'HHTHoe 

nOJie) • llo9TOMY o6mee CRaJI.IIpHoe cyrrepnOJie U ( 11 9 10 ) He MOl!teT OIIH

CHBaT:b ~roe pemeHHe, TaR RaR oRo co~eplltHT rrpe~cTaBJieHHe c HaHBHc

mHM CIIHHOM I B Ra'I8CTBe RHpaJil>HOI'O CYJ.!epnOJI.fi. C ~yroii CTOpoHH, 
~ -) 

RaR HeTpy,IOio y6e~Tl>Cff, cyrrepnOJie V ()I' 1 e 1 8 He co~epli!HT rrpe~-
CTaBJieHHII C HaHBHCillHM CIIHHOM I, B Ra'I8CTBe IG!panl>HOI'O cyrrepno

JIJI, KaR 6HJIO nORa3aHO BHme , H3 ( 3. 5-8) CJie~eT, 'ITO C IIOMOIIII>IO 

V MO.lKHO nocTpoHTl> pemeHHe ypaBHeHHII (3,3). ilO~CTaHOBRa (3.5-8) 
B ( 3, 4) ~aeT ypaBHeHHe ~BID!t8IOOI ,!WI cyrrepnOJIJi Y . 0HO MOl!teT 6HT:b 

nOJIY'I8HO rryT8M BapH~ ~eHCTBHH s = 0.. \ d ~ ~ d41
JI. ( '\) ~ \) b~ ~ t) 'tiC "5 ~ .... ) : 

H MOXHO YCTaHOBRTl>, 'ITO onepaTop 

\Ti~ = 'c.'o~ ( "i> t'.:,l) ~~ u ~ ~5' t> 1:!( "\> -t 
~ ~ .. D' \) -t D vS»t) t) c~< ;s ) 

ecTl> npoeR:uHoHHHa onepaTop 

l\il( T\ ~~ = \i \e.. 

( 3. 9) 

(3.10) 

(3.II) 

Tenep:b Hait,neM RaJIR6poBOlJHYIO CB060~ 9THX ypaBHemtii. KaR BO BC8X 

H3BeCTHHX CJIY'IaR:X, 9TO ,neJiaeTCff nyT8M pemeHRII ypaBHeHRII 

'#(X 1 i) = 0. ... (3.I2) 
OTciO~a CJie~eT, 'ITO R cynepnoniO U MOl!tHO ~o6aBHTl> .mo6oe cyrrep-

nOJie B~a 
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. I< . 
<'VI(= l>.'- ( i +.f. €1(111~~ ) • ti. 

0 ... e 2.. ,.. • x6 . 
I. 'd , (3.I3) 

<il 
r.ne 'Xe ~ - cmrnopHoe cyn e pnoJie c R30BeKTOPHIDII :mr,neKcoM. 

3Ta ~LHOpoBO'lHall cBo6o,na .nocTaTo'!Ha ~~oro , 'lTOOH nepea

TR B KaJmOpoBKy- Becca U 3ywrno ,IWI cynepnOJIH Y , T . e . RCKmO'!RTl> 

BCe KOMnOHeHTH , KpOMe 

\(. I( - ~- - -~- L y = l)'t 9 01:9 6 1:"& C .-+ n .C . 

~-?[ K' _,.-+ et'e &"r ~ O't' vC"1 't e + 

+ a -ta eFi (x-z:'c(~c )CiP~s) + h. c. 
..L. ... ... - .... _ - ,.._ "1( 
- T et- e et & e 't 8 e t- e !) • 

(3.I4) 

MoJKHo ,noKaaaTl>, 'ITO TaKOe cynepnOJie .n;aeT npaBRJI:DHHe ypaBHeHKfl 

,ItBmlteHKfl ,IWI IIOJieit C. 0 A (:'1 , X'- , KOTOp!ie ,ll;OJil!tHbl OIIHCHBaT:D 

R3yqaeMblit cynep~~l>TlmJieT, a \) '< - BCllOMoraTMl>HOe IIOJie. MOlKHO 

TaKXe .n;oKaaaTn CJie,ll;YRJIIee To~ecTBo: 

( J 'A- i e.i~~> ~ l",.,._) l) • Tf~K =: 0. 
(3. I5) 

_..., 
0HO .n;aeT YCJIOBHe COXpaHeHIDI "TOKa", C KOTOpHM V MOJKeT B3amvto,ne:licT

BOBaTl>, YpaBHeHKfl .n;BRXeHKfl B nepBOM IIOpst,nKe no KOHCTaHTe B3aHMO

,neitCTBIDI ,n~ RM8Tl> BH.n; 

2 - ~ I. o \\ (~ v = 4 ~ · (3.I6) 

Ma ( 3. I5) CJie.n;yeT, 'ITO d L .n;OJI38H y.noBJieTBOpsiTn CJie~ yCJio

BKIIM COXpaHeHHil: 

( s~~ - ~ €i""~ ?'"") ~ 11 = o (3 . I7 ) 

TaKOit TOR IDlKHO , .n;eHCTBHTMl>HO, llOCTpoHTl> H3 cynepM:f~I:oTHUneTa 

MaTepRK, SlBJI.liiOOlei'OCH npe,nC'l'aBJieHHeM 11l) 0 COOTBeTCTBYD!Ieli Mo-

8 

.ztHi!JHKaUIW a11re6pH (2-2) ~R B.K1ID'leHRR ~eHTpa.1!l>HWC 3apll.nOB. KaK 
6ano llOK83aHO 3oHRYCOM16 , BTOT cynepMY~l>THUneT OllRCHBaeTCH cy

nepnOJieM <P.: ()1. 1 1, o, i) ( r,ne 1: -HoBaSI KOMMYTRPYRJIIall KOop,ItHHaTa) , 

y,ItOBJieTBOpmcmHM yCJIOBRIJ 

b~ ~~ <.•.r, e,i) = 

~~ ~ ct>~ <.ll• 1, e,9)= 

R ypaBHemm ,ItBRJKeHKfl 

lcf(K,+. -1: A '\)G( IK l.J<, ~> &, ~) 
.!.. sJ - A-1< -) 
2- ~ b..:tKT(¥,Z,e,~ 

'Oh~ <f>.:(t,:!1 61 9) = C111.cp~~.l1 91 i). 

Tor.na TOK :t.:...,., ~ 
)l>\ = 4> \c~ )~ q, ~ 

(3.I8) 

(3.I9 ) 

(3.jo > 
y,noBJieTBopsteT ypaBHemm (3. I 7 ). 111 

,lJ,.7m: llOCTpo~HKfl llOJIHOI'O B3am.ro,neftCTBHII MelK,I(y v R c:p,: 
HYJ!HO paCCMaTpHBaT:b llOJIHOe ,nei!CTBRe ,IWI 3THX cynepnOJiei!, KOTO

poe HaM ,no CHX nop HeH3BeCTHO. 

B npRJioxemm E B cMaR c aHa1IR30M yCJiomm I'3B MH aaTpoHeM 

BOllpoC 0 llOCTpoeHHR 0 (~) -paClllRPeHHOit cynepcHMMeTpK'!HOit Teo-

pHR .ffHra-MHJrJ:rca Ha OCHOBe o6mero R30BeRTOpHOI'O nceB,nOCKa7IIIP-

HOI'O cynepnOJI.il V (JC, e, e) • 
HTaK, Mli ll0Ka3amt, 'iTO pemeHRe yCJIOBIDI (3.3) B!ipa.JKaeT Haii

PffXeHHOCTl> ~ 'lepe3 o6mee nceB,ll;OCKanffPHOe llOJie C H30BeRTOpHHM 

:mr,neKCOM. 3To cynepnOJie co,neplKHT 60Jiee BHcoKHe cynepcn:mrn, '!eM 

HeOOXO,naMO, KOTOpHe HCKHD'laiDTCH nyTeM KanROpoBO'IHWC npeo6paao

BaHRii. IlepeH,neM Tenep:D K aHa1IR3Y cynepMY~TIDllieTa c HrumllCmRM 

CnHHOM 2. 

4. Oc.z.) - cBo6o,UHall cyneprpaBHTamyt 

I<rut R3B8CTHO (eM., HanpHMep/7/), B ~ei!HoM npH6Jrmlemm Te

opHH rpaBHT~ eCTl> B3aKMO,nencTBRe noxel CO CIIHHaMR 2 H 0 C 

TeH30poM 3HeprHR-HMIIYJI:&Ca MaTepHR. 

unrn o6paaoM 

\{_<"'") ).C h_ ').IS' : ~ ,.,t"-1, 

3TO MOEHO HanHCaTl> cne,nyn-

')lr ( 4. I) 

r.ne ~")"" - .ztHqxpepe~M:DH!iii onepaTop, ~ - oTKJioHeHRe oT 
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llJIOCRoit MeTpRRH , Tf""' - TeH3op auepnm:-m.myJII>ca MaTepRR. 

ROJII>ey '~'r>~ coxpa.HfleTCR:, Mll ,I\OJIJKffil :IIMeT:b 

<" " Cl K,...~,"r ::: ~ ~f"",M ; o . 

IIoc-

(4.2) 
06H~HYJO cyneprpaBRTarnno B JIHHeiiHOM npH6JIIDKeHHH TOJKe MOlKHO 

paCCMaTPHBaTb/e/ KaK B3aKWO~eRCTBHe CyrrepCllHHOB J/2 H 0, OllHCHBae-

MWC aRCHMbHHM cynepnOJieM Ht" (,t1 e, i ) , c cynepTOROM Vi" 

~ 
\< ('4 -.1 \-\ = ~ v ("' . 

(4 . 3) 
ITo cROJibKY \f~ Y.I\OBJieTBopaeT 3aROHY coxpaHeHHR (MH 3,I\ec:b RCUOJib-

3yeM ~eTHpeXROMllOHeHTHHe 0603Ha'ieHH.R:): 

bot (!it>) Y("t- 2L ~C"('\"']))o( V" == o/ 
(4 . 4) 

Mll ,I\OJIXHI:l HMeTb 

l\) d>\~ \)) "2 'A("'- 2L df'l (t"~ ).1 K).-J :: 0. 

(4.5) 
YCJioBHe (4.5) BMecTe c paaMepHHMR coo6paJKeHHRMR nOJIHOCTb~ on

pe,neJIReT onepaTop K -,.-1 • ITo TaROMY nyTH MH 6y,neM H.nTH H B CJIY
~ae 0(~) - pac?HHoif cyneprpaBHTar.mH. 

.UoRaaaHof
3 , 'iTO ,IJ,7IR OR) - pacmHpeHHo~ cynepcHMMeTpHH MOliG!o 

llOCTpoHT:b cynePTOR , ROTOpl:lH RB1I.I!eTCSI 06ll{HM CRa1IJ!pHI:lM cynepnOJieM 

H Y.I\OBJieTBopaeT CJie,JzyiOillllM 3aRoHaM coxpaHeHHR: 

\ ~~l) _ ~ :t ~ ) '\j(l. ,e,e) :. o 

(t,.t~~)"t(\'l~'~>~D) V(~e,~):: 0 

(4. 6) 

(4 . 7) 

~\~iD~ o-ro)V<t,e,e)::. \G'<"' t~): t> 't' 0'"~ t> vc ... ,~i) 
(~A_ \1.. ) ( 4 . 8 ) - 8 i.. c (J D kl vu.>&J"i . 

3TH 3aROHH c ox p aHeHHR o6ecrre~BaJOT To , 'iTO H3 o6n{ero cRa1IJ!pHoro 

cynepnOJIR, co,IIe~ero rrpe,ncTa BneHHR c HaHBHCWHMH CTIHHaMR (1 ]
0 

, 

C.-\1 0 ' [21 0 , Lfl ~ , HCIOIIO'ia.K!TCR: (~] ~ H (-1]~ 
( "'l!CJIO B CKOClKe - 3TO HaKBWCIIUdt CITHH rrpe.nCTaBJ!eHHII, KH.JteKC 
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CR06RR 0603Ha~aeT H30CITHH HaKBHCmero CITHHa) . 3TO YTBe~eHRe 

MOXHO ,I\ORa3aT:b llPffMHM llO,I\C~eTOM ROMllOHeHTHHX ll~~eH B cynepTOKe 

3omxyca. 0Jrn: COCTaB1I.IIIOT ,I\Ba MaCCRBHHX gne,I\CTaBJieHH.Ii 0 (<.) - cynep

CHMMeTp>m: C HaKBHCUIHMl:I CITHHaMR 2 H I / 97. lipe,IICTaBJie~ C Ha.HBI:lC

illHM CITHHOM I ll0Ha,I\06RTO! , llOTOMY ~TO pacCMaTpRBaeTCSI cynepTOR ,IJ,1IR 

MaCC:IIBHODO cynepMYJibTRllJieTa. 0HO HC~e3aeT , ROr,I\a Macca cynepMYJI:b

THllJieTa o6pamaeTCSI B HYJib. 3Tar ~ MOXHO npoBepHTb :II B 6e3MaCCo

BOH MO,I\eJIH , ROTOPYJO Mll npoal!aJIR3J.IpOBaJili B ITpe.I\H.IIYllleM pa3,IIeJie . 

CynepTOR OITpe,I\eJiaeTCSI COOTHOilleHReM 

Y = ~ W <"• a) w~") ~ t (4. 9) 

H BCe HaimCa.HHHe BWl!e 3aROHH COXpaHeHH.R: CBO,wiTCR: R 3aROHY coxpa-

HeHH.Ii ,IJ,1IR "0~-cynepROHq,opMHOi! CRMMeTp>m:" 

b~ 1> "' ::: 0 (4.10) 

liO,I\C~eT ROMllOHeHTHHX ITOJieit IIORa3HBaeT, 'iTO ORR llpRHa,IVIeJKaT MaCCXIB

HOMY ITpe,I(CTaBJieHIDO 0~) - cynepCRMMeTpmi C HaRBHCillHM CITHHOM 2 . 
ToT qJaRT, 'iTO B CJIY'iae oc~) - pacmRpeHHoi! cynepCHMMeTpmi cynePTOR 

eCTb 06111ee CR8J.tliPHOe cynepnOJie, MOr 6H HaBeCTH Ha MllCJib, 'iTO 

0(2.) - rpaBHTa!mOHHJ:iit cynepMYJI:bTRllJieT TOJKe eCTb 06ll{ee CRa1IJ!pHoe 

cyneprrOJie. MH rroRaJKeM, ~To a To HeBepHo • 

ECJIR 0{~ )- rpaBHTauviOHHHii cynepMYJibTHllJieT onRcHBaeTCSI o6IItHM 
Clta.JL<IpHHM cynepnOJieM, TOr,IIa OH ,UOJIJKeH Y.I\OBJieTBOpHT:b CJie.n;yiOO(l1M 

ypaBHeHH.R:M ,UBHXeHH.Ii: 

K \-\ = d V, 
(4.II) 

r,I\e K - car..ru:i!: o6ll{HH CR8J.tliPHI:li!: ,UHqxpepeHiniMI>HHlf onepa Top , rrocTpoeH-

HHi!: c noMOI!lb~ t>~ , Dd_i , '31"' , Ro Topl:ii! ,I\OJIJKe H 6HT:b coBMec-

T!IIM c yCJioBHRMR coxpaHeHH.R: ( 4 . 6-8) • Pa 3MepHHlt aHaJIR3 ypaBHeHH.Ii 

( 4. II) o~eHb CWibHO o rpamr<mBaeT dioPMY I{ • Jle1icTBl'ITeJI:bHO, ( V] •111.Z., 
I • 

[. ~ 1= 1'i1 , [HJ = 111.- H, CJie,I\oBaTeJibHO, lK] == ,..z. . OTc:&-

,na BHTeRaeT caMll1i 0 6111Hfi Bl'I,U \{ : 

\{ = q o -t \:. !5 ~ ~ + c D ? i) 6' ~o + 

+olti~~ t>~D * ~ -"> + c. t> 1:-'t) ~·'t t>, 
( 4 .I2 ) 

II 



'ITO O.Ka31iBaeTCSI HecoBMecTRMliM c YCJIOBIDIMH coxpaaeHHJI (4.6-8). 
}J,pyrm.m CJIOBaMH, He CYJ118CTByeT OIIepaTop a , ,WIJI KOTO!X>I'O RMeJI1!I 

6H M8CTO (4.7-8) H 

D> ~ .. \') ~ ~ 0~ \-( : o . 
(4.I3) 

3To 03Ha'!aeT, 'ITO ,WIJI OIIHCaHRII 0U) - cyrreprpaBHTarnm Mbl ,I\OJIJKHH 

BH6paT:& cyneprrOJie c BHelllHHM ;ropeHUeBHM :mmeKCOM, T,e. Ml:l .nOJOKHH 

HMeT:& ,ne;ro c cyrreprrOJieM, KOTopoe co,nepJmT 60Jiee BHCoKKe cyrrep

ciiHHH, '!eM Heo6xo.I(RMO. Bo3HKKaeT Borrpoc o npRpo,ne aToro cyrreprrOJUI. 

O,nHa B03MDj¥ocT:& - aTo rrpRMOe o6o6meHHe KOHCTPY~ OrHeBe~oro 
H Cotta'leBa IO/- aKcHan:&Hoe cyrrepnOJie HfllY..,&i}) • 

TeM He MeHee, HeJII>3Jl HCKliD'lHTI> B03MOl!tHOCTI> IIOJIBJie~yro

ro THTia cyrreprrOJUI - II30BeKTOpHoro aKCIIMI>Horo cyrreprrOJUI H,... B 

rrOJII>3Y TaKOH rnrroTe3H I'OBOPHT CJie.nyl(l.liHH !PaRT. B o6H'!HOH cyrrep

cHMMeTpHH r.1aKCHMan:&H08 pacnmpeHKe anre6pH cyrrepcHMMeTpHH C BMIO

'leHKeM reHepaTOIX>B BHYTPeHHeii c:HMMeTpHH, .neRcTBYJ<IIlHX Ha ciiHHopHHe 

38Pff.ItH - aTo .no6aBJieHKe )fS'" - npeo6pasoBamtil: aTHX 3apsmoB. Cynep-
' IIOJUI, OIIHC!iB88Mble cyrrepCHMMeTpH'lHiiMH BapH8HTaMH ypaBHeHKH MaKCBeJI-

Jia H 3ihnuTeHHa, IIOJIY'I8IOT KBa.HTOBHe '!HCJI8 COOTB8TCTByY<Jil8I'O reHepa

TOpa 'f"s - npeo6p830B8HHH : IICBB,I\OCKaiiiipHOe cyrreprrOJie ,lJ,1Ifl ypaB

HBHHR MaKCBeJIJia H aKCHaJihHOe cynepiiOJie AJIR ypaBHeHHR J~HmTe~Ha, 

Ilepexo.n K pacnmpeHHoA 0~> oyrrepcHMMeTpHH YBMH"lHBaeT '!HCJIO reHe

paTOIX>B BHYTpeHHeH CHMMeTpHH, KOTOpHe MOryT ,neiiCTBOB8TI> Ha crm

HOpHHe 38psmH H KOTOpHe MOl!tHO IIpHCOe,ll;KHflTI> K rrepBOH8'lalii>HOH anre6-

pe, lq>oMe 'f S" - npeo6p830BaHHH CilllliOpHHX 38PfmOB, MOl!tHO ,IJ;068BHTI> 

H reaepaTopH 5 U(ol) (2,3), BPaut8Kli1He CIIIDIOpHHe 38pll,ItH. B TpeT:&

eM pas.ne;re aToii pa6oTH 6wro rroKasaao, 'ITO KBaHTOBHe '!HCJia rpyrriiH 

S lJ (~) IIOJIBJiffJOTCSI B JIBHO cyrreprrOJieBOH qJQPMYJm!X>BKe CB060.n;HHX 

YpaBHeHH~ MaKCBenna,B Te pUHHax oOmero rrceB~ocxanapHoro H30BeKTop

aoro cyrreprrOJUI \TII,e,~ B o6H'1Hoii cyrrepcHMMeTPIDI cyrrepnOJUI, KOTOpHe 

OIIHCHBBIDT cyrrepcRMMeTpH'lHHii BapliaHT ypaBHeHIIii MaxCBeJIJia H J~HmTe~Ha, 

p83JD!1l8IOTCSI TOJII>KO no BHeiiiHliM JIOpeHUeBh!M romeKC8M, B CBII3H C 3THM 

MOlKHO O.lKH.n8TI>, 'ITO B ()(<) -cyrrepcHMMeTpW!HOH qJopM;YJmpoBKe ypaB

HeHB! 3HHmTeHHa nOJIBnJieTCSI aKCIIaJII>Hoe H30BeKTopaoe cynepnOJie ._,.-, 
H<"' lJC,t ,i). Tor.na .IJ.1Ifl Hero MOl!tHO O.lKH.naT:& ypaBHeHR!I ,IJ;BmKeHRII TH-

na 

... ..~ ~ 

'K'III("'J"'-1 H. -= 1,..("' 
(4.!4) 

ller Ko YB~eTI> , 'ITO TaKOH cyrrepTOK MOl!tHO IIOCT!X>HTI> H3 cynepTOKa 

3oueyca CJie,Izy1(XllHM o6pa30M: 

rf~" .... ~ r~" t.s- l> v (4. !5) 

MH Ha.n;eeMCSI BepayTI>CSI K 3TOH II!X>MeMe B 6y.IJ.Y111eM, 

5 . 3arorJ0'4:eHKe 

Mu .noKa3aiDI , 'ITo yro.e B 0~) - cynepcHMMeTpHH npHXO.lniTCSI pa-

6oTaT:& c He~~1MI>HHMH cyrreprrOJUIMH , KOTopue co.ne~aT BHCOKHe 

cyrrepciiHHH . Mu 38TPOHYJIH BOII!X>C 0 BMI0'4:eHJ.m B3aKMO,I\eHCTBHJI B 

JIBHO cyrrepiiOJieBOM BH,ne , 'ITO llOI{a ' JIBJIIIElTCSI e.JniHCTBeHHHM CIIOC060M 

pa3BHTHJI JIBHO HHB8pliaHTHOH TeOPJili B031zyll1eHIIii. 

ABTop HCiqleHHe 6Jraro,n8peH B.M. OrneBetUWMY 38 MHOI'Oiql8THHe 

3aMe'laHRII H o6c~eHHJI . OH TSKme xo'leT rro6JI8ro,n8pHT:& E.A. VlBaHo

Ba H 3 . CoKa'leBa 38 IJJio,noTBOpHHe o6cJ')imeHHJI . 3 . CoKa1IeBY aBTop 
IIpH3HaTeJieH 38 BHHMaTeJI:&Hoe IIpo'!TeHKe pyKOIIHCH. 

TipHJioJKeHKe A. 

Hama MeTPHKa "lr..a-= (1~-1,-', .\), Mu pa6oTeM c ,nByxKoMrroHeHT-

HHMH CIIHHOpaMII Be Him 6 .C ~ , r,ne l. -: t, 2. - RJ-meKC 0 (L) H 

rJ... -= \ 12. - CIIHHOpii1-Iil: HH,IJ;eKC . ,SL (2 ,C) . CIIHHopHHe HH,I\eKCbl IIO,nHH-
. (; co(A. · fl. I.J A . 

lvJa!OTCSI H orrycKaiOTCSI CliMBOJIOM r' :=-~"-ft. (.E = ·'- : .Jo.· , 

{E:o~.~ t:=, E. ~~ • MaTpm.~ (.C'~"')e~~·-::(\ 1 Qr) 1~1'4};."'-= :: t"'"'1 e f> f.> (\r t' ) o(), l y,noBJieTBOps!IOT ~ 
,... "' ~ "' 
"'t< (}" .J ~ 0'~ G"{'i = 2 1 t'.J 

()' \ { , ,... ..... 
tt~ -= "i "<r~" <r v- cr.J <r l" ) 

,.,. \ ,.. ........ '\ 
ar.J = z:..(crrO'" -fivG't" J 

,., f> 
- \ &" £'4" ) ~ ( ( ()~>I ) « I> ) * == 
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""-, 

* (0"<"').<~ = (.tr<"')t>~ 

[a-t'-"> ()).0'"\ = .z..[(.,'>-<tr--a-- fr-A'O-vr- ('X._G"')1 

i. -:\CI"" ""' • -~cr 
CS" ('4.J = 2: ~" ).G" I> (5'" t' ~ :::. - ~ 6 (" ,j ~a' e-

i("' a:~ G",. = (C',J()~-{l"'~ ()-4 -+ 6(4(..,~- i.. ~..,~.-G'a'" 
~~ \ l. '> = - ~ 

"- "' Sp ( cr<"' <l.., G"" )\ tr s 
) = 

2 
(( ('4v ?_~! - ft<) ~ ..,~-+ fv) ~('4~) 

-2l.€('1"'~~ 

YfH,neKCH 0 ~) IIO.n;HHMa!OTCfl H onyci<aiOTCfl C ITOMOIIU>IO t.."~=-£.:~ 
£1.1.= -£.1.1 = i . 
MaTp~ (.~). ~ 

.. r "" 

't"~ = ELl(~) k ~ 

- MaTpiD.Ul IIay.Jrn 
~ 

) t' ,·~: fJK .:(!' K 

-..:. 
't:

~ 

'I( 
- CL r. o • .:+ ~ 
- c.. ~be ·c: K 

...... ~ ~ .:. ;:t - -~ 
t:.:.~- ·c F 't.::: ~.) 

~. * 
lfL\):-f.~~ ~~~~d)*: 

t~ ·t~ = s.~ + ~ ·~j~ '~= K 

L 

;;;'! .:i ;;!> • t ' 
; '- := L" 

~ ) ~~~~)~ ~ 
'- i. ' \L ;=:- [ '-J 

"'· .... ~ r- , ,... (' "" s . ..,.. . ' L: 
lL c.;~ I. I< : 0 lfl< L. (. -T 4 1' ~ t k - I.K L. ~ -t I."" •j" k'. 

... 't·""' --'!::'· ., 
LtC L '-k - L .( -~ 

IlpaBHJia YMifOlKeHRff rpaCCMaHOBNX rrepeMeHHIDC S 4.' $ : 

t< ~ \ .c~r-c. ~ ' ( c(A. ., e ~ & ~ = ~ e i.J ~.'te- i'6 c,'J Q"~"'" 1'- e.¢'~ o 
-f4t -A~ _ .l. E:.d.~("t>'h e"te - J. £'·~ 1'; )o. ~ e- ·-tc..Je ~ , - ~ 16 , ~,j (J' e 

- "' .,.~- d. ......... e't'~ e i.. = ~ ,?: -~ e )c:. e "" ~ 

- ~ - - ~L. ..L { ~ .,.."' - ).:c ~ - t""' -& "'e e =- 3 ,rz: ~.. e e e 
d. ,..J - o( + l~G"t<<.Je)e.::. .l..tcr 't:e)~ e'te 
.. 2. 

,- ,_ -) -,j(· \ ,,..,..J ...... -'\Cii:.- ~-\ e tSr-v e ~ .. = z:. ,cs- 'l:' e ; e ... & 

(I ;:+ -+ e't,_e e 't"e :: -\ &*"'"" ,~t:- e) (e't e) 

e tt)\0\ & e t""e = .1 s,, ( e t'" e) ( e ~ e) 
~ 

e 6"rN-e ecrMe :- -!("l,..i\~..,G"-?~""cr{"~+' E"I'1""G") ei'6Bi'6 
,.. - ,..., I ( 

e ()I""~ ~ cr)IS"e :; - 2:' ~l"<'~ (.Ja-- '"''"'"..J)\- ~f/'4-.J>.~) et'e~is 
-+ o( ...... ~ c( It ·+ :+ 

<..,'te).(~'t a) a. = _J.. E: ,-E.., e-ee et:e 
L .I ~ o 

(fe)"'.:<e-ee)e~~ = -~ E~~E.~~ e~e e~e 

&<Jr-,9 e-te _ 0 
J. -ii>. I I~ ~~["A f-.- ...... ~ ..,1"'-.-? E)~ 9 I = 4 \ u(") 0.:_ S (j & -t ('L:') ~ G w 'l.: 6 j . 

L -
AHMOIWIHHe !lJ<>PMYJIH MolKHo HarrHcaTI> .wm rrpoHsBe,n:eirnii Do( H I> ~d· 
OJm o6pasym KIDici$>p,noBy rurre6py, .wm KOTopo~ MOlKHo 6paTI> B xaqe

CTBe da3HCa He3aBHCHYU8 npoH3Be~eHHH 

"' ~ V.t > 1> 't ~ ' ~ est<" \) ) 

.. ,, ...... \. ~ ,..,. 
'i)'t ~ \L: \)) .l. \)"t' I) \') "t' !) 

\)~i. , l)ot~ \)~1'·~ -~-r;;:r-) -;:t-"9-D , t> 1: t,) \c.. ~ ci( ._ \:H. 'i) v (.; . 

Hazdnrree B~e (aHTH) KOMMYTaTopH 3TRX s~eMeHToB: 



~ . r~ ~ 
1. ~~ ) ~to~~ = - '2.. i. " ~ (<r~ )a~ r-. (1 

[~'t'-~ > b 1:.\ t>1 ~- & cf'j[4o-c.'f>St>1 
.. ,.. 

+ 8 e•,pc 5 -8 't~e '\> 

t n ~t"' t> , n { t> 1 = ~ l. 15 -r"' ~ 
( l5 ~ ... ti , 'b i t'~ t> 1 = - ~ ~ ~ .... 1< e ~ 'tr i) . 

IlpiDioJKeiD!e B. 

MN ITpOaHarrH3HpyeM ycnOBKff rB3 B KOHTeKCTe H~eHHHX B pa3~e

Jie 2 cynepiiOJieH, OIIHC~ cynepMYJI:&THIIJieTH C HaHBHClllHM CIIHHOM 

I. 
HarrpiDKeJ:niocTH HHra-Mwmca IICJ.7IY"'!a.JOTCJI .KaK (aHTH) KOMJ'.~'TaTopH 

KOB8pHaHTHHX IIpoH3BO~ ( /lb ("' > <!/),}- J 9)o(d ) 

t .Q)C" 1 ~--J 1= a' ~.J > [ ~(:" , ~: 1 :: l f:t."'(. 
r~r ,lj)~'-1 = L rf'4"~ > f 2~, S!J; \ = ~ rei{~ 

. . (B. I) 

\~~.:~~~{~::a l. ~"~~~ ) ~~~ ~~~~\==-2.:~;~ ... ;.+d!<.:·. 
r~e r />4, 

U)A:::.. ~t\+ ~,JlA ')A: ('dr-' 1 \')~ > tl~~). (B.2) 

~ rrpeo6pa-~A KOBapHaHTHH B TOM CMI:lcne, 'iTO eCJIH cyneprrOJie 

3yeTCJI OTHOCHTeJI:&HO cyrrepKBJIH6poBO'lHHX rrpeo6pa30BBHH! 

_,f.Pti) 
!tax 

<P ~e cp I <B.3) 

TO TaiO!te npeo0pa3yllTCII H CynepnOJIII £)A t . IlOCKOJil>.I\Y J:As CO

~epJIGIT HaMHoro 60JI:&me cyrrepnOJiel ,'!eM HYJGIO, HaJiaraJOTCJI TaKHe yc-

JIOBHff Ha ~B , '!T06H HCKJID'!HT:& HeHy.ZHHe CyrreprrOJIH. 

B pa6oTel2/ paccMBTPHBaiOTCJI cne.IJYllltHe ycnoBHH: 

Fl. • -= 0, .c,h (B.4) 

16 

P~ i = E. i~ E W 
"'f'-> "'f> ~i> ~~: E.,d Ei/. (!. W 

.:. 
a>o( w ': c :Orr~= o. 

(B.5) 
B crury aTIDC yCJioBH:ii Bee ocTaJI:&HHe FA 8 MOJKHO BHpa3HT:& .KaK KOBa-

PHaHTHHe rrpoH3~e W , w . .ll,aJiee, HCIIOJI:&3y.fl o6o6meHHlle 
To~ecTBa HRo6H I, t.DJKHO BHBeCTH aHaJior ypaBHeHHH ( 3. 3) )J,li.fl 

cyrreprrOJIH HHra-lviiUJica 

~rt~W- ao~!bW =o 
(B.6) 

MH XOTHM IIO~eproryT:&, 'iTO 3TO ypaBHeiD!e MOJKeT 6HT:& IIOJiyqeHO H3 6o
Jiee cna6HX YCJIOBHil, a HMeJ:niO, (E. 4) MOlKHO 3aMeiD!T:& Ha 

... - • ' f( • I 

~"P[~"' •~H1(t ... )._~(~')~.: ?J' Pl.! l t~-= o . 
(E.7) 

EOJiee TOro,B a6eJieBOM cnyqae HMel:lliO 3TO Y~OBHe BHIIOJIH.fleTCJI B JIO

RaJI:&HOM ~e. Gne~ee 3aMe'l8ID!e OTHOCHTC.fl K RarrH6poBO'lHOH rpyrr

rre, ROTOpaff COOTBeTCTByeT rrpeo6pa30BaHHffM (3.I3). M3 (3.I3) H 

(B.3) IICJ.7IY11:8CM 

..,. ~ ~ ";: ~<- ( t<e • \("'e t,
1 ~ 

A:('t:~) \~1:'~ ~'t t>) S -t-I_E: 't',..\ K '< ) 
~ '}) e. d. E.8 

TaRO~ CJIOJKHH~ B~ rpyrrrroBOro aJieMeHTa CHJI:&Ho 38Tpy~eT o6o6me
HHe rrpeo6pa3oBaHHil (3.I3) aa HeaOeJie! cnyqail. llp.flMOe o6o6meHHe: 

-.< " • '~<' + ~ ( ~ee . t<~tte "' & v -= \ q }\.. u - \ '\ \) A + \) oC. & "" .!. ~ l:'IOI ) X: .: 
6 6 

l.. ~(E.9) 
He HBJllleTC.fl rrpeo6pasoBaHHeM RarrH6poBO'lHO~ rpynrrH. E.n;m~eTBeHHoe, 

'!TO HaM YJ{aJIOC:& BWl:CHH'l':&, - 3TO TO, '!TO pemeiD!e ypaBHeHHff ( 3. 3) 
COBMeCTHMO C ycnoBHffMH (B. 5) B rrepBOM IIOpii,IUre ITO KOHCTaHTe B3aH

MO,nefiCTBWI. B 3TOM MOJIHO y6e~T:&CJI CJie.IJYllltHM o6pasoM. IlOJIOliCHM 

' ~0) fl.i..~,, 
~ t( -= JL« + ~ • 

(E.IO) 
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B (E,5). Tor;na 

r.(~ ~ ~~~(o~ Cl r\j(o() Jf(.(i) ) + Lll 5 Ji_(.CO) n ~(o)] 
g( ~ "'t> d (l(y. o< a (. io( 11Ft~ ~ 

=:: € .,..~ E..:d ( W o ~ ~ W i ). (B.II) 

.:. 
HYJKHO B!l6:iipaT:& TaKOe pemeHHe Jlo( ( KOTOpoe onpe;neJieHO 0 TO'IHOCT:&IO 

;no KaJIH6pooo'!HllX npeo6pa30BaHHll:) , lJ,7IH. KOToporo: 

f"1'~ lo) ..j.(t) ) 
r .c~ ( c)(« + 1 .111\0 ) .ll ~ ( 0) l -: "' E.. ;,~· \. 

£ ~ lA I Vt,. ~ C(~ w , 
~ 

C JJJlyr'OH CTOpoHll, R3 ~~=o B!lTeKaeT, 'ITO 

\)~ w ~;:- L_ [Jl.~(D)I wo'\ 

i.i(ol '-<•> ) 
JI3 TOJE.neCTBa BMHKH ,Will Focf'> ( Ji__.« CJie;rryeT, 'ITO 

T.e. 

[ J/.:6) I WO) = (), 

l.o 

Jtot - e"'Wo 
0( • 

(B. I2) 

(B.I3) 

(E.I4) 

llo;n:seprM 3TO pemeHRe npeo6pa3oBaHRIO HHra-Mwtnca, !.(()litHO BepHYT:&Cil 

K KOBapHaHTHOH WoPMe 

~ -+ ,.. - lie- 'K \..1,1) 
Jlo( ; 'l: ~ ~'t tl ~ 't J> ~ + ~ J1 Q\ ' (B.I5) 

~{\) 
HO TipH 3TOM Jl.J., OCTaeTCil He:H3BeCTH!lM, 
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