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Angular distributions of D-meson in the DD̄−pair
production at high energy
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The process of D-meson production is usually considered an important probe for investigating gluon parton
distribution functions in the proton, as well as the heavy quark hadronization mechanism in QCD. In this
report, we demonstrate that studying the angular distribution of the D-meson in the DD̄-pair production
can be used to check the applicability of different factorization approaches, such as the collinear parton model
(CPM)[1], TMD-factorization (TMD)[2], and high-energy factorization (HEF)[3]. First, angular distributions
are sensitive to the ratio r = pT /M , where pT is theDD̄-pair transverse momentum and M is its invariant
mass. Significantly different azimuthal angle spectra were found in two regions, r ≪ 1 and r ≫ 1, which
correspond to the applicability regions of TMD and CPM, respectively. At large r ≫ 1, where TMD is
inapplicable, we found different angular distributions predicted by the fixed-order NLO CPM and by HEF,
where all-order resummation is applied using unintegrated parton distribution functions in the proton [4].
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