
Sec. II, both implemented at NLO with Λ
(5)

MS
= 227 MeV andm = 4.5 GeV. For simplicity, we

use a common factorization scale for the initial and final states. We set the renormalization

and factorization scales to µR = ξRmT and µF = ξFmT , where mT =
√

p2
T +m2 is the

transverse mass of the b quark and ξR and ξF are introduced to estimate the theoretical

uncertainty. Unless otherwise stated, we use the default values ξR = ξF = 1. With our

default choices µ0 = m and µF = mT , we have µF → µ0 as pT → 0. In this limit, the FFs

and b-quark PDF should fade out and quench the cross section, leading to a turn-over of the

pT distribution. However, the precise location of the maximum and other details of the line

shape are also subject to other implementation issues of the GM-VFNS. We shall return to

this topic in Sec. IV.

The calculation of the cross section d2σ/(dpTdy) of B-meson hadroproduction at NLO

in the GM-VFNS proceeds analogously to the case of D mesons outlined in Ref. [13]. Now,

m denotes the mass of the b quark, and the c quark belongs to the group of light quarks q,

b

b B

g

g

(a)

g

b B

b

g

(b)

q

q

B

g

g
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FIG. 2: Examples of Feynman diagrams leading to contributions of (a) class (i), (b) class (ii), and

(c) class (iii).
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