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                  The Presence of Anomalous Dimensions

                         and a Logarithmic Cutoff
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                           (Received September 10,1975)

              It is shown that Bietti and Parisi,S parametrization of an anomalous

           dimension parameterα2.v-= 一 0.035 is essentially equivalent to an

           extremely large logarithmic cutoff, A/Ao=θ13, estimated in our previous

           work on the deep.inelastic contribution to the n-p mass difference.

   Bietti and Parisi1)have shown that even a very small violation of scaling is enough

to give a correct value of the n一ρmass difference by assuming an anomalous dimension

parameterα2,諮 一 〇.035. In this report we note that their parametrization ofα2,y is

essentially equivalent to a logarithmic cutoff ln(A/A。)=131 which was discussed in

our previous work,2)where A and A。 stand for the upper and lower limits of the

momentum variable. In other words, the presence of anomalous dimensions could give

aplausible reason for an extremely large value of the logarithmic cutoff momentum.

   Of course, we here assume that the condition under which we can reproduce the

correct sign of the observed n一ρmass difference is satisfied. In fact, Bietti and Parisiユ)

have assumed such a condition in a specially simple case concerning the longitudinal

photon cross section. In Ref.2the condition was also given by the somewhat genera1

      0

expresslon.

   According to Bietti and Parisi's argument, the usual logarithmically divergent

integral

   ・一∫=。1・dq2           (・)
can be replaced by the integral

   ・」 ∫雲。1・( 42M2)-S dq2(δ 一一α… 〉・)・      (・)

when there exists an anomalous dimension. Let the upPer and lower limits of the

integration variable g2 be A2 and A。2;it follows that

    五とIn(A2/A。2)                                        (3)

and

   ・'2÷(A・2/M・)一 ・一(A2/M2)一・・        (・)

When obtaining Eq.(3), whether we use a straight cutoff・aFeyn,man cutoff, or any

power of Feynman's factor9)makes little difference in case of A2》A。2;
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Simi1ar re1ations ho1d with Eq．（4）．

   Assuming A2》A．2～M2，and considering that

     1・m1（1一κ一1）一1。κ，             （。）
     δ→O δ

we then obtain the reIation

     δ二1／1n（A2／A02）                                              （6）

for sufficient1y sma11δ《1．Thus Bietti and Parisi’s－va1ue ofα，，砂（＝一一0，035）corresponds

to1n（A／A。）二1／2δ二14．4）

   Therefore，if the vio1ation of sca1ing is given by a very sma11negative va1ue of

the amma1ous dimension parameter，we may say that the presence of such an

anoma1ous dimension suggests a reason why we need an extreme1y 1arge cutoff

momentum in the1ogarithmica11y divergent integraI．

   Eq．（6）indicates thatδbecomes sma11er with increasing cutoff momentum．If we

apP1y the above reasoning to the case of the e1ectron se1f－energy，the conventiona1

formu1a，5）1n（A／m。）二137，1eads toδ二0．0036．That is to say，if there is a vio1ation of

sca1ing in this case a1so，it wou1d be about one－tenth of that of the nuc1eon．
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