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Recently great success has been achieved in studying the form-factor pr~ 

perties by the methods based on the algebra of charges and dispersion rela tiomJ ,
1

/ 

on the one hand, and the algebra of the current densiJ 
2
/, on the other. In this 

paper we shall show the equivalence of both methods , in particular with respect 

to the s~ called "summation rule". In fact, we shall consider a more general case 

of the algebra generated by the current density Fourier components which in the 

limit of zero momentum reduces to the usual algebra of charges. 

Following/ 
1

/ we shall postulate for current-like operators A B , a nd 

·C equal time commutators of the type 

( 1) 

Then , by using inva riance under tra nsla tions a nd expansio n in a complete 

set of the state vectors we are led to the following equations for the ma trix ele-

ments : 

. <qjC _>.(O)jp > c I (2~r) 3 8(; +k-q)<qjA..\(0)\n>.<niB(O)jp > -

" 
a .. .. 

-!(2,) 8 (p - k -p)< qj B(O)j n>.< njA, (O)jp > 
D D 1\ 

(2) 

Now let u s show, tha t the dis p e r sion appr oach gives th e same result ( 2 ). For 

thi5 purpose w e define the opera to r s 

Q' (k) - (O(x
0
)a >.(A>. (x)e tkx )d 'x 

Q • ( ) lkx c k - (0(-x
0
)a>. (A>. (x)e )d x 

One can see that . .. 
Q (k) • -Q(k) if lm k 

0 
> 0 

3 



Q. (k) - Q(k) if Jmk 0 .<0 
(3) 

Using Eqs. ( 1) and ( 3) we get 

lkx 

< q I ·C 0 (O)Ip> = ~I e(.,I )a>. (<qi[A >.(I), B(Olll p> e )d 
4

I ( 4) 

if;t.lak 0 <0. 

Note, that the right- hand side of this equation does not depend on k and in 

this sense it is a trivial a nalytical function. But we can obtain nontrivial a.aalyti

cal properties , if define two auxiliary functions 

1• • lfz lkx 4 
T (f,k) - +fll(tio)e a~.(<qi[A>.(I),B(O)]Ip>e )d I • (5) 

ln the limit t -+ 0 this equality goes over into Eq.( 4). It is corwenient to rewrite the 

expression ( 5) for T •·• in the form 

where 

... 
T (l,k) •To,• 

I 
(f+k) +ik>.T•~~ (t+k ), 

r,a ttf+k)x 4 
T 1 (f+ k) • + fll(± I

0
)e a>. <qi(A>. (I), B(O)J ip>d I 

•·• t(f+k)x 4 
T2A a(f +I<) - + JII(±I 0) e .<qi[A >.(I), B(O)]Ip > d I 

( 6) 

'Ihe local commutativity guara ntees the relativistic invariance of the functions ( 6) 

and allows to perform the ir a nalytical continuation into the complex plane of al'-

gument v • ..!.(t + k) , where m is the mass of the particle, whose momentum 
ID 

is q • '!his leads to a dispersion rela tion for the functions 

ReT(v) • ~ f IIDT(v') dv' ' 
11 - v'-11 

( 7) 

'Ihe translation invariance and completeness of the state- vector set lead to the 

following expression 

JmT, • _l_I(21T)
4

8 (f+k+q-p ) .<qiA,(O~n> .<niB(O)p > -
2~ 2i D ~ ( 8) 

21 
; (21T)

4 
S(f+k-p+PD ).<qiB(O)In><niA>. (O)Ip > 

a nd 

4 

1 

I 
1-

a nd 

lm T 1 = f ; (211) 
4 
i(f + k + q 

- l..I(2r) 4 &(t + 1< - p +I 
2 . 

'!he n the subs t i tution of ( 8 ) into 

So, the a lgebra of cha r ge 
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(3) 

( 4) 

not depend on k and in 

can obtain nontrivial anaiyti-

(5) 

is corwenient to rewrite the 

(t + k ) • 

d[A A (I), B (O)Jip> d 4 I 

4 
l (I), B (O)Jip > d I 

( 6) 

riance of the functions ( 6) 

the complex plane of dl"

particle, whose momentum 

:tions 

( 7) 

:e- vector set lead to the 

I A,\ (O)in><niB(O)p >-
( 8) 

and 

Then the substitution of ( 8) into ( 7) gives in the limit f .. 0 the result ( 2 ). 

So, the algebra of charge together with the local commuta tivity yields the 

same results as the algebra of current density. 

We are very indebted to Prof. N,N. Bogolubov for many interesting and s ti

mulating discussions. 
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