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We discuss production of so-called nonphotonic electrangroton-proton scattering at BNL
RHIC. The distributions of charm and bottom quarks/antigsi@re calculated in the framework
of thek;-factorization approach. For this calculation we use Kwiski unintegrated parton dis-
tributions. The hadronization of heavy quarks is done bymeez Peterson et al. fragmenta-
tion function. The semileptonic decay functions are fougditiing recent semileptonic data
obtained by the CLEO and BABAR collaborations. In the negpsif our analysis, we have cal-
culated the kinematical correlations between chargedtepfrom semileptonic decays of open
charm/bottom as well as leptons produced in the Drell-Yashmaism. In both cases, we get
good description of the PHENIX and STAR data.
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Nonphotonic electrons at RHIC

1. Introduction

Recently the PHENIX and STAR collaborations have measuetsterse momentum distri-
bution of nonphotonic electrons [1]. Itis believed thatdoeninant contribution to the nonphotonic
electrons/positrons comes from the semileptonic decagharin and beauty mesons. These pro-
cesses have three subsequent stages. The whole procedleetain/positron production can be
written in the following schematic way:

do® do®
dyd?p — dyd?p
where the symbof denotes a generic convolution. The first term is respons$dsi@roduction

of heavy quarks/antiquarks. Next step is the process ofdtiom of heavy mesons and the last
ingredient describes semileptonic decays of heavy mesagigdtrons/positrons.

®Dq-h®@ fhe, (1.1)

2. Formalism and Results

The inclusive production of heavy quark/antiquark can Heutated in the framework of the
k:-factorization [2]. In this approach transverse momenteitil partons are included and emis-
sion of gluons is encoded in so-called unintegrated gluamt¢p) distributions. In the leading-
order approximation within thig-factorization approach the differential cross sectiontiie QQ
or Drell-Yan process can be written as:

/ delt d2K2t 1
dY1dY2d2p1td2p2t Z T 1672(x1%S)2

52 (K1t + Kog — Prt — P2t) Z (leKlt)yj(szKzz,t)v

|42 (2.1)

where.Z; (X1, Klzt) and.Zj(xz, K22t) are the unintegrated gluon (parton) distributions (UPDFs)

There are two types of the LO-2 2 subprocesses which contribute to heavy quarks produc-
tion, gg — QQ andgq — QQ The first mechanism dominates at large energies and thadece
near the threshold. At relatively low RHIC energies ratmeimediatex-values become relevant
so the Kwiecinski UPDFs seem applicable in this case [3].

The hadronization of heavy quarks is usually done with tHp b&fragmentation functions.
The inclusive distributions of hadrons can be obtainedutynca convolution of inclusive distribu-
tions of heavy quarks/antiquarks and-Qh fragmentation functions. The Peterson fragmentation
functions are often used in this context [4].

Recently the CLEO and BABAR collaborations have measureyg peecisely the spectrum
of electrons/positrons coming from the weak decay® @ndB mesons, respectively [5]. These
functions can in principle be calculated. This introdudesyever, some model uncertainties and
requires inclusion of all final state channels explicitlyn Alternative is to use proper experimental
input which after renormalizing to experimental branchiractions can be use to generate elec-
trons/positrons in a Monte Carlo approach.

Better statistics at present and future colliders give apassibility to study not only inclusive
distributions but also correlations between outgoingigplag. Thek;-factorization method is very
useful to study correlations between produced leptons.higart of our calculations we take
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under consideration not only leptons from open charm/botiecays but also leptons produced in

Drell-Yan proccess.
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Figure 1: Transverse momentum distributions of leptons (left paaerd) factorization and renormalization

uncertainty band of th@Q contribution (right panel)
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Figure 2: Dilepton invariant mass spectrum (left panel) and azimghgle correlations (right panel)
3. Conclusions

We have calculated distributions in rapidity and transver®mentum of single electrons as
well as kinematical correlations between outgoing leptafe get good description of the recent
PHENIX and STAR data. More details can be found in our origjrzgers [6].
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