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Abstract 

It is pointed out that the predictions of radiatively (dynamically) 

generated parton distributions are in satisfactory agreement with 

recent small-x measurements. 
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The NMC collaboration has presented, on various occasions £l,2], 

their most recent measurements of Fz(x,QZ) in the small x-region. In 

comparing various suggested parton densities with these measurements 

Zdown to Xi10- it has been concluded [2] that none of these distributions 

are compatible with most recent data, in particular not with the observed 

increase of F z(x,QZ) as x-+O. 

In the Figure we compare tour predictions (not fits!) of the 

radiatively generated parton distributions (3] with the very recent NYC 

small-x data [2]. Radiatively generated parton distributions are 

characterized by a rather unique (steep) behavior in the small-x region . 

This behavior is mainly due to the QCD dynamics, since any artificial 

dependence on the assumed input parametrizations as x-+O is removed due 

to choosing [3] valence-like gluon and light-sea inputs (which vanish as 

x·.O) at some low input scale. This is in contrast to simply fitted parton 

distributions whose small-x behavior below the fitted x-range strongly 

depends on the assumed x-+O ansatz for the parametrizations utilized in 

the fitting procedure. 

t The reason for the discrepancy found in [I,2] is related to the fact 

that just f=3 flavors have been used [I] in connection with the GRV 

distributions, whereas in [2] an inadequate gluonic Wilson coefficient 

function was used in connection with the distributions of Ref. [4] using 

instt!ad the appropriate one stated in [4], most of the discrepancy 

between GRV and the data disappears. Moreover, as emphasized in our 

more recent analysis 131, a vanishing light-quark sea [4) at the input 

scale does not suffice for a detailed quantitative comparison with 

experiment. 
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It might be questionable whether the massless evolution or c(x,Q2), 

with c(x,m~) :;;0, represents a reasonable estimate of the charm 

contribution already at Q2:;; 5 GeV2 where, in the relevant small-x region 

in the Figure, W2=Q20 / x-l) is not always very far above threshold 

W~=(2mc)2. For this reason we have also calculated the charm 

contribution via the massive T·g .... cc fusion process with mc= 1.5 GeV 

which, when added to the 'light' (u,d,s) quark contributions, is shown by 

the dotted curve. The changes are, however, small. In view of having 

not readjusted any parameter, our predictions are in satisfactory 

agreement with recent low-x data, despite of lying somewhat too low 

around x""0.05. If these NMC results are confirmed by future experiments, 

such immaterial discrepancies could be accounted for by 

slight modifications of the valence-like gluon and light-sea input 

distributions [51. 

The satisfactory agreement of our predictions with recent small-x 

data for F~(x,Q2) appears to support the idea that parton distributions are 

generated radiatively [3,6] from valence densities and finite 

valence-like gluon and light-sea input distributions at Some low 

resolution scale. 
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Figure Caption 

Radiative next-to-Ieading order (MS) predictions [3] for f=4 massless 

flavors compared with recent low-x NMC data [2]. The dotted curve 

corresponds to calculating the charm contribution via T·g ....cc, using 

m :;;1.5 GeV, and adding it to the u,d,s contributions. The very similar e

leading order (f=4) radiative predictions [3] are shown by the dashed 

curves. 






