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- for_electromagnetic mass corrections/!/:

" It is one of the classicv:all ' ‘Qual
problems of Quantu i
‘chlgg;‘(};i;c;urideritand theoretically the p—~n mass diffr:rgriiiad
“to standard ideas about the el ic
CO . v _ide . electromagnetic
origin of this mass difference it i tod, g
fer it is related, in low
:gger a;t least, to the virtual Compton scatte,ring. ¥§1Sst
umption has led to the so-called Cottingham formula
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Most“of the previous investigati
. gations have used dispersi
relations for T,, at fixed ¢2/2,3/, In this conr:xecst;gg

- assumptions about the asymptotic behaviour of 'T,, for

la 2 i . inpa
r}ge q ‘play an 1mportant,k‘ole, inparticular assumptions
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about- the: number of subtractlons in- dlspersmn relatlons
for arbitrary, fixed ¢2 .

In this note we consider the question of fmlte electro-

magnetic mass corrections for nucleons using a Dyson- .~
Jost-Lehmann representation for the virtual Compton )

scattering amplitude.

The DJL representation has been used for the mvestl-
~gation of the automodel behaviour of invariant causal
formfactors connected with the 1m/g1nary part of the
virtual Compton scattering amplitude /4
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It has been shown’ s/ that the condition of integrability

of the first primitive of the weight function ¢ (4 A?)
in formula (4) allows the following. representatmn of the.
Compton scattering amplitude
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Inserting the representation (5) into the expression for

electromagnetic mass corrections and performing two
partial integrations we obtain
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Now the ¢-integrals converge and show the followmg’

© . behaviour for large values of A
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Let us discuss the convergence of the A2 integrations
in formula (6). At first we consider the behayiour of the
- 2-primitives of ¥, (1, X)) for large values of A

In accordance with the experimental data we assume.

| the following automodel behaviour of the fo”rmfactors
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1 and v,
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This asymptotic behaviour can be reproduced w1th the
help of welght functions satlsfymg

z,m ¢(2)(* 2) _.f Ay, (B37)=g,, @AO D)

A - o0
furthermore as’ shown m /4 5/
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Note that the 11m1t (9] leads to generahzed functlons, SRE
Yo (),

From the foregomg formula ‘we see that the: 1ntagral

determinlng the electromagnetlc mass correctlon dlverges i~ j" o

logarithmically in general
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For finite electromagnetic mass corrections expres-

sion  (14) has to vanish necessarily. (Note that the -

integarl (14) is finite bacause h; (£) appears asa genera-
1ized function due to equations (1 1) ' and (12).)

Usually the experimental data are written in terms of . -
the structure functions - u; ‘and - w, o - e
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Let us write the leading terms and their f1rst correctlons B
in the limit vaoo, & fix:
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A comparison of formulas (10) and (16) gives o ’
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According to experlment . : . Ch

f dff[f (&) - f(f)]aé 0,

so that condition (14) appears as a relatlon between - :,f' e
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leading and non leading terms in formulas (16).

-"of - non- canomcal dimensions
) inf1n1te51ma1 change of the scalmg power
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Finally we ‘remark . ‘that the sum rule (14) may be-

-.-expressed- in terms . of"the quantities d, -and d, which
:-T' are dlrectly connected w1th o, and o SRR
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g Returning to furmula (5) we have to dlSCUSS the typ1cal :

1ntegra1
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As we shall see an- :
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(The rules tor handling /OI}volutlons of generalized

functions may be found in/®/). Explicit evaluation of
the convolution gives
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If we apply th.ese formulas for ‘s=2+¢ then the ¢ integral

corres ondlng to equation (1) converges and behaves
as A2 for A?> « such that the A? -integration is finite
too.
~So there are at least two different mechanlsms to
obtain finite mass corrections.
Let us rema k that }n the so-called anomalous cases
(compare ref.”% and /6

occurence of an anomalous case if this'is not ruled out
by other experimental information.

The foregoing considerations show that the connection
between automodelity in virtual Compton scattering and

the finiteness of electromagnetic mass corrections is’
of special physical interest. In fact the existence of

finite non-zero contribution to ém from the region of
large momenta ¢ means the occurence of dimensional

quantities in that region. Therefore the'non—asymptotic*r

contributions are responsible er finite mass corrections
which are proper dimensional quantities. In this manner

the vanishing of the logarithmically divergent contribution"

to ém can be understood as:a consistency condition of

. .3.".M.3unoBses, B‘.B.crpymnncxnﬁ:ﬂ@, 9,173 /1969/.
- 4.T.M.3unoBbeB, ‘B.B.Ctpymunckuii. A® 9, 173 /1969/.

) condition (14) would be changed. g
So a violation of that condition could be traced back to an

P
'1‘

- the automodel character of the v1rtua1 Compton scatterlng

in the considered . asymptot1c region.
_ The authors are indebted toR.N. Faustov for 1nterest1ng ;
discussions. One: of us (A. N )thanks T.Muta for 1nterest1ng

" “dicussions.
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