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l~ecently the c urrent a l gebra method has been w idely applied in de

riving integral sum rules/ l / . It i s w ell known tha t this method suffers 

fro m two serious shortcomings, g iving rise to some criticizm concerning 

the before- mentioned sum rules . The first difficulty i s connected with the 

so- called Schwinger terms. In some cases it i s a voided by considering 

commutators of currents or some c ombinations of these commutators in 

which thes e terms do not contribute. The second has a dynamical n a ture. 

The algebraic structure depends essentially on the model and on the as

s umed s tructure of currents , in particular. We point out that the equal

time commutation rela tions can not be proved even for simple models, if 

derivation of spinors, for example, enter into currents. 

In view of thes e a nd other difficulties the method of integral ( " su

perconvergent" ) sum rules w ithout applying the current a lgebra is widely 

discussed/ 
2

/ . 

The method is based on the local properties of currents and on a 

s tro n g assumption a bout the sufficiently r apid decrease of the amplitude 

a t high energies. 

Veltman/ 
3

/ a nd TerentyeJ 
4

/ , assuming a definite structure of the 

vector a nd axial- vecto r c urrents divergences, have obtained many results 

of the current algebra, We point out, that though, the method does not ex

hibit the flexibility of the current algebra, it does not suffer from its 

shortcomings. 

Recently it h as been shown / 
5

/ , that Veltman condition for current 

divergences can be obtained in the framework of the quark model with 

the minimal electr omagnetic interactions ( e,m.). This brought a possibility 

of penetrating into dynamics of interactions w ithout utiliza tion of the cano

nica l equal- time commuta tion rela tions. 
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In the present note w e shall derive the modified Cabibbo- I<adica.ti 

rela tion by means o f the genera lized Veltman conditio n, which includes 

the contribution from the possible nonminimality o f e .m . interactions . 

The Cabibbo- Radicati relation has been derived in many works. 

Several a uthors/ 6 / have u sed c urrent algebra for this purpose, assuming 

minimality o f e.m. inte ra ctions a nd vanis hing of the corresponding invaria nt 

amplitude a t hig h energ ies . A n o the r g r o up o f a uthors/ 
7

/ has derived this 

rela tio n in the fo rm of a superconvergent sum rule assuming rap id decrease 

o f the inva riant amplitude a t high energies. We, however, s hall demand 

the v a nis hing of this amplitude a t high energies o nly , 

Veltman c o ndition fo r the divergence o f the axia l- vector c urrent 

w ith e.m. interactions o nly is 

a J k 
11 

ax 
11 

• k e 1 
J f (x) e A I (x) • 

11 11 
( 1) 

I 
where A 

11 
is the isotop ic vector of the e.m. field. We s tress that the 

rela tion ( 1) holds s trictly in a ny theory provided the e .m . intera ctions 

are switched on in a minimal wa) 
4

•7 / · Therefore, a ny devia tion from 

( 1) res ults from nonminima lity of e .m. intera ctions. 

A s sume tha t e.m. intera ctions a re switched on in a nonminimal way . 

Then instead o f the condition ( 1) w e getx/ 

a J k< x l f a J f ( x )A I ( x ) 

e !J (x)A 1 (x)+ g 11 " 11 1,(2) ------'"--- =. a x 
11 

ke1 11 11 a X II 

J e < l . . . where 1111 x 1s a a nhsymmetnca l tensor current a nd g is a cons tant. 

To derive the Cabibbo- Radica ti rela tio n ~ s hall fo r mally introduce 

charged components o f the photon. Cons ider the matrix element of s cat

tering of isovecto r photons on nucleons 

x / Eq. ( 2 ) may be proved, e.g. in the qua rk model, if the Pauli 
term is included into the intera ction Lagra ngia n. 
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s = < 
out 

where e 
1 

( kl is the isovector photon polarization vector with the momen

tum k 

Applying the reduction formula we get 

S = ie 

k k 
e§ ~ 1 

-y--=2='q!::o=- f e -lqx d X < N ( p 2 ) e I ( k) I J ~ (X) I N ( p I ) > = i e vf:l' fJ ( 3 ) 

Now, tak ing into a ccount ( 2) , w e get in the lowest order in e.m. interac

tions 

Jk(xJI N (p j >• 
p. I ( 4) 

eJ 
1 

' k e 1 -;;-2==q=o= e f e l(k- "'"< N ( p ) I J e (X) + g i q J e ( x) I N ( p ) > 
2 a y a y 1 

Thus, the matrix element ( 3) takes the form: 

S e i e 2 

where \1 
1 ~ satisfies the c ondition: . a"' 

Gf(p .p l +i g qY G (p .p
1
ll 

a 2 1 ay 2 

U (p )G e (p 2.p l ) U (pl) o< N(p) I J e (0) IN (p ) > 
2 ay 2 ay 1 
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Analogously, it can be shown that 

M I k • 
a 1 a{3 = 

1 
' 1 k P G ~ ( p 2 • p I ) - i g k y G Jy ( p 2 • p I ) I . 

(7) 

I k 
In the following we shall consider the i sovector part of M a{3 o nly . Fol-

lowing Gribove, Ioffe a nd Schechtej 
6

/ we construct a tensor : 

M v a{3= Sp I 

It may be written in the form: 

"'V 

p 2+ m 

2m 

v 

M a{3 
pI+ m 

2m 

M a{3 = A I p a k {3 + A 2 p a p {3 + 

w here P = p 
1 

+ p 
2 

and the ten- functio ns A 1 depend o n two invariants 

0 2 = - ( k - q ) 
2 and v = ~. From ( 6) a nd ( 7) it i s easy to get re--

2m 

lations between the inva riant amplitudes A 1 . In the followin g we shall 

need only one of them 

I A I + ~ 

G ( 02 I 
0

2 

+ 2mvA2 =-
2GE (0 2 ) 

m m 
( 8) 

w here G E ( 0 2 J is the Sacks formfactor o f the p roton a nd G ( 0 
2 

J is de-

fined by the equality 

Sp I ( ; 2 + m) G a{J ( ~ . + m ) I = 2 i I p a Q (3 - p {3 Q a l G ( Q 2 ) . 

(G (0) = l) 

6 



If g • 0 , these relations coincide with those obtained in Gribov et al, 

w ork/ 6/ , 

Untill now no a ssumption was involved in our considerations. A s sume 

now tha t a dispersion rela tion without subtraction can be written for 

A 
1

( v. Q ). Then from ( 8) we obtain 

) 
G (Q2) 

-IG C0 2 + s -~--
F. 4m 

U sing the optical theorem and differentiating both sides with respect to 

Q 
2 

w e get finally 

( fL p - fL n) 
2 

I cl V 
+ --f-- ( 2a v - a v ) 

2 rn 2 rr2a v ~ 3/2 

( 10) 

Thus, in particular, if g i o then the assumption of rapid decrease of 

the inva ria nt a mplitude contains the assumption of nonminima lity of e,m. 

intera ctions, 

The constant g is not likely to differ much from zero, if a t aU 

it does , Therefore a s crupulous tes t of ( 10) w ould finally solve the o ld 

dilemma concerning the minimality of e.m, intera ctionsx/ , 

We p o int o ut, finally, tha t expression ( 10) doe:; not coincide w ith 
. I 1o/ th e c o rres ponding formula m derived on the basis of equal-time com-

mutation rela tion method the shortcomings of w hich are indicated at the 

beginning of this note, This devia tion shows tha t the before- mentioned 

metho d a nd the Velbnan metho d used here are not a l w ays equivalent, 

We add, tha t in contrast to/ 
10

/ , the calculations in this paper are 

c a rried out in a relativis tically cova riant form, This is another a dvantage 

of the Velbnan method. 

x/ An attempt to te s t this rela tion has l;>een made in/ gj , 
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