








I. Introduction

'he assumptions about the equel time commutation relations of currents have shown
1lves to be fruitful for the derivation of sum ruies. However, in order to derive

. sum rules - e.g. fixed-mass sum rules ~ one has to perform in any method at least
.ep requiring some additional assumption. In the method[li /3 — 2 one inter-
s the order of an integration and the limit. In the dispersion epproachiz}certain
racted dispersion relations are used. So some necessary assumption is to be added
- equal time algebra of currents in order to fertilize it. In this paper an at

o made tc formulate this additional assumption in terms of current commutators. It
wn that any fixed mass sum rule requires some knowledge about the commutators cof
rrents on the whole light cone.

ut after this observation it seems misleading to start the derivation of these sum
from the equal time current commutators.It would be more reasonable to reformulate
a of currents in a way including the necessary agsumption about the commutastors of
ts on the whole light cone. In this paper charges defined on a hyperplane touching
ght cone {(light-like hyperplane) are used for this aim. Such "light-like" charges
een introduced in a previous peper[ﬂ by one of the present authors. Fixed-mass
follow from their algebra without any additional assumption.

lgebraic properties of the light~like charges are evidently undetermined by the

time algebra. This point is illustrated in Section III within a model based on the

ehman-Dyson representation of the current commutator.
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same factor { 2% ) Iy (K + A) occurs after sandwiching the right-

-hand side of the algebra (6). On introducing the form-factors
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we get finally the most general form of the Fubini sum rule
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as @ direct consequence of the algebra (6) postulated for the light-like charges.

“e should like to emphasize that the slgebrs (&) is not only sufficient but also
- very aconomical sassumption for the derivation of the sum rule (13). For it to be valid

this algebra must nold up to some term with zero matrix elements between one-particle

states.

ITX. Medel of *he "urrent Commutator

in thic uection a simple model is given, illustirating the discontinuity between
commutetors on the space-like and light-like hyperplanss. Let us cons r a sort of
Jost-Lehman-Dyscn representation for the commutator of two local currents (symmetrized

. 5
with respect to the indices > - .7 )
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+ (terms with higher derivatives or /% (4, 4) ),

Here A (“‘r /S) is the ususl commutator distribution
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and LA s o( are non-local operators with the indicated trans-
formation properties.

The model representation (14) is not the most general one, which can be written
starting from generalities like Lorentz invariance, micro-causality and spectral condi~
tions, but it does not contradict them. We shall show that this model is consistent with
the equal time current algebra, though not with the Fubini sum rule (13).

Firet of all let us project out the relation (14) on a space-like hyperplane
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m=0, n >0, MW, > U by multiplying (14) by Cf(/n <) . Sucha
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product is well-defined provided that 41, %, L are not too singular at X =0 .
Using
JE"“"(') o(e,n) =0, ) (16a)
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we cen write
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On comparing (17) with the equal time assumptions written on the space-like hyperplane
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we see that the model (14) reproduces (18) if
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However, due to (16a), the equal time commutators impose no constraints on the term

s

this term contributes to the commutators on the light-like hyper-

. b
On the other hand,
plane and consequently to the fixed-mass sum rules. By using {(19) and the indentities

‘ny Slsel-prsa one. TL'e i3 obtained fror

the fulle
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Within the same model it can aleo be shown that providing the term
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L ; £ A does not contribute, i.e. providi the Fubini
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sum rule does hold, the light-like charges satisfy the usual algebra (6).

According to (5b) one has
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where again /<"' £—1 "ka, k= 5 (&4 - ’éa ) . By using the relations (14),

(19) and km =0 this commutator cen be written as
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We thus see that, at least in the model defined by the representation (14), the

requirement of validity of the Fubini sum rules is equivalent to the assumption that

ey
the light-like charges & (X%, /)7/) satisfy the algetra (6).

IV. Matrix Elements of the Light-Like Cherges

For completeness a orief review of the properties of the matrix =lements »f lignh -

-like charges iz given in this section. Such rroperties have been stwiied in = previ. .:
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