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EcjJpaMOB A.B., CTenaaoB B.B. 
P2-S244 

Anre6pa nnoTaoctaA B cjJopMcjJaxTop~ 

noK&3SBOo qTQ KOB&pBSBTBSH cjJopMynapoBKS anra6p~ nnOTBOCT9ft TOKOB 
B cnyqae orpaBB'I9BJIH B npoMa:Hcy"TO'IBOM COCTOSIBBB T9M JK9 MynloTBnnaTOMt 
'ITO HS'I&nbHbiA .II KOH9'1H~A, npBBO.Il.IIT K C.IICT8M9 .YPSBB9B.IIA AnSI cjJopMcjJaK­
TOpOBo aMaJOIIIaA TOnbKO TpBB.llanJoaoe pemeaae, T,e aopManr.a~e cjJopMcjJaxTop~ 
TOJKAaCTBaHHO pass~ e.aaaane, a aaoMan&a~e - aynro. 

flpenpBHT 061.e.llBB8BBOrO BBCTII'I'YTA JUl8pBWX BCCII8.1lOBaDie 

Jl76BA, 1987 • 

Efremov A.V., Stepanov V.V. P2-3244 

Algebra of Current Densities and Form Factors 

It is shown that the covariant formulation of the current density 
algebra, in the case when it is limited in the intermediate· state by 
the same multiplet as the initial and final one, leads to the system 
of equations for form factors, 'Ih.is system has only a trivial solution, 
i.e. normal form factors are equal identically to 1, while anomalous -

to o. 

Preprint. Joint ln&tltute for :Nuclear Reaearc:h. 
Dubna, 1967. 
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npHcTan&aoe BHRMSHHe B nocneAaee BpeMR npuaneKaeT K ce6e anre6pa nnoT­

/1/ aocTell TOKOB • B aell COA8P*HTCH rop83AO 6on&me HH~OpM8UHH 0 '<19M B o6hl'<!HOA 

anre6pe sap!!llOB, '<ITO nosBon!leT nony'<IHTb npaaana cyMM nn11 aeayneBbiX nepella'<l 

/2/ 
IIMnynbCOB H aeayneBb!X M8CC • 0JlHHM H3 npHMepoB T8KHX np8BHn cyMM !!EinHeT-

/3/ 
C!l KOppeKTHblH Bb!BOll COOTHOWeHH!I Ka6H66o-PallHK8TII 0 npHBelleHHb!H B pa6oTe • 

KpoMe Toro
1 

B paMK8X npennono*eHH!I 0 H8Cb!WeHHII HH3WHMH pe30H8HCHb!MH COC­

TO!!HH!!MH npaBHn cyMM, nony'<!eHHblX llll~~epeHI1HpOB8HH8M no t (KB&ApaTy nepe­

)l8'<1H aMnym.ca) npH t • 0 o6mero npaBIIna cyMM npH npollsBon&aoM t , 
. /4,5/ 

y)laeTCH noKasaT& ace pesyn&TaTbi Konnuaeapaon rpynnbr U (6) • OnaaKo 

Tpynao omanaTb, '<ITO npennonomeaae o aacbrmeaan 6yneT xopomo pa6oTaTb B 

CKOnbKO-HH6yllb WRpOKOH o6naCTH nepe):la'<l HMnyn~ca. lleHCTBHTenbH01 orpaHH'<!eHHe 

HII3WRMH pe30H8HCHb!MH COCTOHHHS'IMH B neBOH '<18CTH THnH'<IHOrO npaBHna CyMM 

Jtab(s',t,k2, q2 )ds'•faboFO(t), (1) 

( rne l a b - MHHM8H qaCTb aMnnHTYJ:Ibl pacceHHHS'I Bnepen B8KTOpHblX "'<!8CTHU -

TOKOB" C M8CC8MH k 2 H 
2 

q 
H H30TOnH'<!9CKHMII,IHnH yHRTapHbiMH ,HH):I8KC8-

Mil a H 
b , a F 0 ( t)- ~opM~aKTOp ) 03H8'<!88T orpaHH'<I9HHe B npaBOH '<18CTH 

paBSHCTB8 ( 1) H8CKOnbKHMH HK3WHMH napUH8nbHb!MH BOnH8MH. 3TO npHBO):IKT K 

F 0 OT l , <!TO npoTHBOpe<!HT ero 
nonHHOMIISnbHOH 38BHCHMOCTH ~OpM~8KTOp8 

aaanHTII'<!8CKHM CBOHCTBSM. /6 7/ 
B 9TOM CB8T9 H8CKOnbKO H8fiOHS'ITHbl pesynbT8Tbl pa6oT ' , rne H8 OCHOBe 

BbiW80fiiiC8HHb!X npu6nH*8HHl! B03HHKaeT CHCT8M8 ypaBH9HHH ):InS'! ~opMti>aKTOpOB 
c aeTpiiBnanbHbiM pemeaaeM. CKopee Bcero, :aTII pesyn&TSTbi !!BnHIOTC!I cnencTBHeM 

3 
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11CnOIIh30B8HHSI HeKOBapiiSHTHOll ljlopMbl anre6pbi nnoTHOCTel! II CIIeUIISlii>HOro Bblf50pa 

CIICTeMbi OTC'IeTa. Mbi nOKSlKeM, 'ITO KOB8p118HTH851 ljlopMynnpoBKS anre6pbl TOKOEI 
. . 16 11 

B p8MK8X IIpe)lnonoJKeHI!ll pa60T 
0 

npHBO)liiT TOIIhKO K Tpi!BI!SIIhHbiM pemeHHHM, 

T.e. HOpM811hHbl9 ljlopMijJSKTOpbl paBHbl e.QHHHUe, a 8HOM8IIJ.Hble - aymo. 

Bo3MOlKHOCTh KOBapiiSHTHOft ljlopMynllpOEIKII anre6pbi TOKOB OCHOBb!BaeTCH B8 TOM 

~aKTe, 'ITO B CIIIIY COXpaHeHHSI BeKTOpHOrO TOKa: 

i-a-I[J v(x),JV'A(y)]0(xO-yO)}•i(Jov (x),JV'A(y)]8(x0 -yo). a xll ft.a Jl,b ,a Jl,b 

, 
ITpaBaH '18.CTh aToro paBeHCTBa npe)lCT8.BIIHeT O)lHOBpeMeHHOft KOMMyTaTOp TOKOB, 

KoTopbill paaea: 

I J V,A( ) .,(4)( 
a b 0 Jl, 0 X U X - y ) + lila. 'ln. 

/8/ /9/ 
LlnH Toro, 'IT06bi 11368BIIThCH OT IIIBHHrepOBCKIIX ( TO'Ill:ee, l"STO-HMaMypOBCKIIX ) 

'1119HOB0 Mbl npOII3BeA9M 8HTIICIIMMeTpii38IIHIO nO H30TOIIII'IeCKIIM IIH)l8KC8.M II CIIM­

MeTp1138UIIIO no apryMeHTaM x .. y . KpoMe yaH'ITOJKeausr WBIIBrepoBcKHX 'Ineaoa, 

TaKaH nponenypa BbinOIIHHeT ewe OJlHY BSlKHYIO QJYHK!lii!Oo Lleno B TOM, 'ITO 8.HTII-

CIIMMeTpiiSI 

[ J 0 'a ( t, t ) ' J 0 'b ( y ' t ) ] 

3HlKJl9TCSI aa of5parueHHII B Hynh aToro KOMMYTOTopa Ilpll "J ol y II SIBHOII 8HT11:CHM-

M9Tpllll np11 1 • y 0AH8KO nocne p83110lKeHIIH npOII3Be)l9HIISI TOKOB no IlpoMelKy-

TO'IHbiM COCTOSIHIISIM II o6pe38.li:HH a'I'oro Pllll8. H8. KOH9'IHOM 'IHCne COCTOSIHHil Mbl ..... He MOlK9M rap8HTIIpOB8.Th o6paW9HH9 B Hyllh KOMMyTSTOpa Jlllll x y , a 3H8.'111T
1 
~ 

8.HTIICIIMM9Tpllll no a 

B9HHO'o 

, b . CnenoaaTen&ao, ee aeo6xonHMo BBOAIIT& •aacnn&cT-

TaKHM o6pa30M 0 KOB8pii8HTH8H QJOpMa anre6pbi TOKOB IIM99T Bll)l: 

S A 
x ... y a .. b 

_a __ I[J v(x),Jv,A(y)]O(xO -yo>l•if Jv,A(xls'''<x-y). 
oxll ll·• Jl,b abo 0 

06bi'!Hbil! nepeXO)l K HMnynhCHOMy npeJlCT8.BII9HIIIO )lSeT: 

sk ... q A ... bkft T;~ (p,p',k,q). fabo <f,p' I J 0 (O)Ji,p >. ( 2) 

4 

rne p- p' +k+q•O, a 

( 2 IT ) 4 8 ( p - p' + k + q) T ;: ( p. p ', k • q ) -
(3) 

.. ifd 4 x d 4 y e-l(kx+qy) <p: f I { Jl':~x), J ::: (y)] 0( x 0 
- y

0 
) J!, p > . 

Ecnll B K8'I9CTBe B8.'18nDHOrO Jll KOBe'IBOrO COCTOSIHIIII B Bbip8.)K8HII!IX (2) II (3) 

B351Th 
IT - Me30Bbl C 38p51Jl8.MII Q H Q' II orpB.HH'IIIThCSI B 8MIIIIIITYJl8 

T;::: ( p, p ', k, q) TOIIhKO noniOCHb!MII 'UI8H8.MII, 'ITO COOTB8TCTBY8T 0JlB0'18.C'l'II"'HbiM 

npoMelKyTO"'BbiM COCTOSIHJll!IM l TO IIOACTaBnHSI 

< p + p '> e 
v I . ., Q ~ • T •, --:~==::;:=-

<'(t,Q'\JfL··(O) "' QQ(2rrlav'4PoP~ 
F, [(p-p')ll], 

rne T ~ 'Q - 1130TOIIII"'8CKII8 MaTplUlbl Tp11IIn8T8., H8M8Jlii8HHO HaXOJlHM ypaBH8HII8 

F" (k 2 )F, (q 2 )·FIT [(q +k)
2

]. 

9)liiHCTB9HHbiM peweaHeM KO'I'OpOrO 6ylleT 

F, (k 2 )•1 

AaanorH'IHS!I npouen.ypa C HyKIIOHaMII B K8"18CTB8 H8'IallbHOr01 KOH9"1HOt0 H IlpoMe­

lKYTO'IBOrO COCTOSIHHA npHBOJliiT K C1191lYIOIIIHM ypaBH8HIIHM: 

ll 2 • ll 
F

1 
(k )F 1 (q )• F 1 [(k +q) ] 

ll 2 [ 2 ] F 1 (k )F 2 (q l•2F 2 (k +ql ; (4) 

G
1 

(k 2 )F
1 

(q 2 )+G 1 (q 2 )F 1 (k
2
)•2G 1 [(k + q)

2
]; 

G2 (k2)Fl (qll)• 2G2 [(k +q)2]; 

npll aTOM, K8K 06bi"'B01 

• (p-p'l 
<"P'I J v (O)J p >-~u <l ')I y F

1 
[ (p- p')

2
] + u,m Y F2 [(p -p'l

2
] I U (p) 1 

ll·• ( 21T) I' .- 2M 

5 
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a - (p-p') 
<p'jJA(O)jp>• r 8 U(p')fy Y. G

1
((p-p'l2 l+o Y. 11 Gj(p-p'l 2]JU(p). 

p.,a (217) p. • fLII • ou • 

CaoBa e.ctHHCTBeHHbiM peiUeBHeM CHCT9Mbl (4) 6y.cteT TOnbKO TpHBaanbHOe 

G 1 (q
2

) • F
1 

(q 2 )•l; 

F 2 ( q 2) ,. G 2 (q 2)"' 0 . 

HeTpy.ctHO Ba,[leTb 1 'ITO no.ct06Hbie peayn&T8Tbl nony'lBIOTCH a .ctnH OKT9T8 nceB,[IOCKa­

nHpHbiX Meaoaoa (ana OKTeTa 6apaoaoa) rpynnbl S U ( 3) . 

B aaKniO'lelute oTMeTaM1 'ITO BhiBO.ct o6 11C'IeaaoBeaaa aRoMan&BbiX MarRBTBbiX 

MOMeHTOB B cnyqae OI'p81111'19HHSI B npOMe.)f(yTO'IHOM COCTOSIHBB TeM .)1(9 MynbTBnne-

TOM (cynepMynbTHnneTOM), 'ITO B H8'18nbHOM B KOHe'lHOM
1 

COBna.ctaeT C peayn&Ta-
/10/ 

T8MH pa60Tbl , 

ABTOpbi C'IBTaiOT CBOHM npBS!TBbiM aonroM no6naroaapHTb H.H. Eoron106oBa, 

B.r. Ka.ctbiiUeBcKoro 11 H.T. ToaopoBa aa o6cy.)f(,[leaae peayn&TaToB. 
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