
show that NLO corrections in the zero-mass part of the GM-VFNS are essential at high
pT . Therefore we do not follow this option either.

Instead, we can try to exploit the freedom offered by the presence of the renormalization
and factorization scales, parameters which are present anyway. Their value is not deter-
mined by theory, but a choice has to be made, based on some reasonable, but ad-hoc
physical argument. In fact, a judicious choice of scales can lead to a suppression of the
potentially dangerous contributions from initial-state b quarks. This possibility is based
on the fact that all common available PDF fits assume that the heavy-quark PDF is zero
below a starting scale, usually chosen at µ = mb, i.e. equal to the heavy-quark mass.
The same is true for the FFs: the FF for the b→ B transition vanishes below µF = mb.
Therefore, with µI,F = ξI,FmT , a value of the scale parameters ξI,F smaller than 1, will

return a zero heavy-quark PDF (a zero b-FF) for pT < mb

√
1− ξ2I,F/ξI,F .

We show corresponding results in Fig. 5 (left). Indeed, values for ξI,F of about 1/2 lead
to the required suppression of b-quark initiated contributions. In this figure, we compare
GM-VFNS predictions with CDF data for the choice ξR = 1 and ξI = ξF = 0.4, 0.5 and
0.6. In all cases there is a turn-over near pT = 2.5 GeV and the agreement with the CDF
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Figure 5: dσ/dpT for pp̄ → B+ + X at
√
S = 1.96 TeV, |y| < 1.0, in the GM-VFNS

(data from CDF [6]). Left panel: ξR = 1, ξI = 0.5 and ξF = 0.5 (full curve), ξF = 0.6
(upper dashed curve), ξF = 0.4 (lower dashed curve). Right panel: ξi = (1, 0.5, 0.5) for
the central curve; upper curve: ξR = 0.5, lower curve: ξR = 2.

9


