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In the study of the properties of form factors, methods based on the algebra
of charges and dispersion relations (1), on the one hand, and on the algebra
of current densities (?), on the other, have recently been successfully applied.
In the present work we shall show the equivalence of these two approaches, in
particular with respect to the so-called sum rule. In fact, we shall consider the
more general case of the algebra of Fourier transforms of charge densities, which
at zero momentum passes into the ordinary algebra of charges.

Following (1), let us postulate, for current-like operators A, B, and C, simulta-
neous commutation relations of the type

[AN(@), B(Y)lzy=y, = 0(x—y)Cr(2). (1)

From this, with the aid of translational invariance and expansion in a complete
system of states, it is not difficult to obtain equations for the matrix elements

(alCx(0)lp) =Y (2m)*8(p,+k—a)(a] A5 (0)|n) (n| B(0)[p) = _ (27)?5(p,,—k—p){a| B(0)|n) (| A, (0) p).

n n

We shall now show that the use of dispersion relations also leads to the result
(2). For this purpose define the operators

Qk) = /Ao(x,O)e’ik'x dBx;
Q') = [ Bla)ox(Ay(@)e)

Q" (k) = / B(—0)05 (Ax (1)) d'z.
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It is seen that

Q" (k) = —Q(k) for Imk, > 0;

QR (k) = Q(k) for Imk, < 0. (3)

On the basis of formulas (1) and (3) one obtains
(g|Co(0)[p) = i/9(¥xo)3x(<fJ|[Ax($)vB(O)Hp>6ikm)d4z
(4)

for +Imk, < 0.

Let us now note that the right-hand side of the equation does not depend on k
and in this sense is a trivial analytic function. To obtain ne-

of trivial analytic properties, let us define two auxiliary functions

170 = [ (ea)et0, (a4, (o). BOp)e d'a. (5)

In the limit I — 0, relation (5) goes over into (4). It is convenient to write the
expression for 7% in the form

Tro(l k) = Tr(L+ k) + ik \To (1 + k),

where

17 = [ 0(a)e 1070, ol Ay (), BOp) ' (0)

155" = /9<ix0)ei<l+k>$<Q|[A>\(x)a B(0)]lp)d'z,  +Imky > 0.

The requirement of local commutativity makes the functions (6) relativistically
invariant and permits their analytic continuation into the complex plane of the

variable v = g(l + k), where m is the mass of a particle with momentum gq.

This leads to dispersion relations for these functions

ReT(v) = l[ ImT() dv’, (7)

/_
7TOOV v
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where translational invariance and expansion in a complete system of states give

ImT; = % > @m)*8(1+k+q-p,) (] (4=p,) A A5 (0)n) <n|B(0)Ip>——% > @m)*8(I+k—p+p,) (gl BO)|n) (n(p,—q

n n

BTy, = o2 37 @m) 0+, (al43 (0) ) (| BOI)—— o2 S(2m) 6(0+k—pp,) (al BOI) (0] 4, O)lp)-

n

Substitution of (8) into (7) leads, in the limit [ — 0, to relation (2). Thus, the
algebra of charges together with local commutativity gives the same result as
the algebra of currents.

We express our gratitude to Acad. N. N. Bogolyubov for very interesting dis-
cussions.
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