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ABSTRACT

We discuss the results of a full calculation of the QCD O{a\) radiative cor-

rections to the differential cross section for the production of a heavy quark pair.

Numerical results are presented for bottom and top production in pp collisions

at v / J = 1 . 8 T e V .
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The prediction of heavy quark production rates is an important test of pertur-

bative QCD. Reliable predictions for heavy quark production rates are necessary

in the search for the top quark and in the study of the properties of bottom

and charmed quarks. The standard perturbative QCD formula for the inclusive

production of a heavy quark Q of momentum p and energy E,

HA(Pi) + SB(P2) - Q{p) + X (1)

gives the invariant cross section,

The functions /,- are the quark and gluon distributions evaluated at the scale fj,,

m is the heavy quark mass, and <7»y is the partonic cross section. <r,y can be

calculated as a perturbation series in a,, where the first terms which contribute

are O(a*). A complete calculation of the O(a]) contributions including both the

real and the virtual contributions exists and results for the O(a]) contributions

to the total cross section have been presented previously. Here we concentrate

on the effects of the radiative corrections on the differential cross section.

The dependence of the differential cross section on the QCD scale parameter

A is linked to the choice of parton structure functions. Much of the dependence

is due simply to the scaling of a, with A; increasing A increases a, and hence the

size of the radiative corrections. We present results using the DFLM structure

functions with A = .16 GeV. These structure functions include the next to

leading order evolution of both the gluon and quark distributions.

The cross section is also sensitive to the choice of the renormalization scale

li. Decreasing p increases the size of the radiative corrections in most regions

of parameter space. (Decreasing fi increases a,, but decreases the structure

functions at small x. The radiatively corrected bottom quark cross section is

especially sensitive to this play-off.) In Pig. 1, we show the differential cross



section for pp interactions for the bottom quark and for fixed pr = 10 GeV with

fi = mj = 5 GeV. For j y |< 3, the ratio of the radiatively corrected cross section

to the lowest order cross section is roughly a constant factor, ~ 3, for the fixed

choice of parameters (/*, A,pr,.9,m) of Fig. 1.

Fig. 2 shows the effects of the radiative corrections on top production in pp

interactions for mt = fi = pr = 100 GeV. As mt becomes greater than about 100

GeV, the size of the radiative corrections decreases to a factor between about 1

and 1.5 (depending on the choice of /z, A, etc.). This is because for large mt, the

qq subprocess, which receives small corrections, becomes dominant. Again we see

that for | y | near 0 (where most of the cross section is) the ratio of the radiatively

corrected differential cross section to the lowest order result is relatively flat in

rapidity space.
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Fig. 1

Differential cross section for pp —* b + X at .y/J = 1 . 8 TeV for

ft = 5 GeV and for fixed pr = 10 GeV. The solid (dotted) line is the

lowest order (radiatively corrected) cross section with the DFLM structure

functions and A = .16 GeV.
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Fig. 2

Differential cross section for pp —»t+X at ^fs = 1.8 TeV for me = /i = pr =

100 GeV\ The solid (dotted) line is the lowest order (radiatively corrected)

cross section with the DFLM structure functions and A = .16 GeV.


