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We discuss production of nonphotonic electrons in protaigm scattering at RHIC. We have
calculated the inclusive cross section of heavy quarkapheeesons and electrons/positrons pro-
duction in proton-proton and proton-antiproton collisoThe calculations are performed using
an approach, based on the unintegrated parton distrilsufioictions (UPDFS). In the first step
we have calculated the single spectra of heavy quarks aigglarks. In the next step to obtain the
single particle spectra of mesons from those of quarks/aatks we used a standard hadroniza-
tion procedure with Peterson and BCFY fragmentation famsti We find the semileptonic decay
functions by fitting to recent data of the CLEO and BABAR cbtiaations. Finally we have cal-
culated inclusive spectra of nonphotonic electrons/pars#t for RHIC energy and compared with
experimental data measured recently by the PHENIX colkzifimr at RHIC.
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1. Formalism

Recently the PHENIX and STAR collaborations has measuegtsterse momentum distribu-
tion of nonphotonic electrons [2, 1]. The whole procedurelettron/positron production can be
written in the following schematic way:

do® do®
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where the symbok denotes a generic convolution. The first term is respongdsl@roduction
of heavy quarks/antiquarks. Next step is the process ofdbom of heavy mesons and the last
ingredient describe semileptonic decays of heavy mesoelettrons/positrons.

e Heavy quarks production

The inclusive heavy quark/antiquark production we haveuwated in the framework of the
k;-factorization. In this approach transverse momenta tiinpartons are included and emission
of gluons is encoded in so-called unintegrated gluon Bigtions (UGDFs).

In the leading-order (LO) approximation within thefactorization approach the quadruply differ-
ential cross section in the rapidity € (y1), in the rapidity of@(yz) and the transverse momentum
of Q (p1,t) andQ (p2,t) can be written as
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where,%(xl,Kft) and .7 (Xg,K%t) are the so-called unintegrated gluon (parton) distrilmstio
Now the unintegrated parton distributions must be evathate x; = %exp(yl) + %exp(yz),

Myt

X = 75 exp(—y1) + ’s‘exp(—yz),wheremi’t:\/m.

e From quarks to mesons

The inclusive distributions of hadrons can be obtainedutica convolution of inclusive dis-
tributions of heavy quarks/antiquarks and-Qh fragmentation functions
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YQ=Yh
Pt,Q=Pt.h/Z

The hadronization of heavy quarks is usually done with tHp b&fragmentation functions. The
Peterson fragmentation functions are often used in thiteganPeterson fragmentation function

N
—(1/2) —&q/(1-2)]

where for the LO calculationg, = 0.05 andg, = 0.006

DQ_)H (Z) = Z[l (1.4)
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¢ Single leptons spectra

Two-dimensional distributions in rapidity and transvarsementum for charm quark/antiquark,
D mesons and electrons/positrons.
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p; distributions of leptons with the Kwieigski UPDFs. Different combinations of factorization and
renormalization scales are used.
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Factorization and renormalization uncertainty band Xlafid quark mass uncertainty band
(right) of ourk;-factorization calculation.

T T T T T
W =200 GeV

107 Kuiecinski UPDF 3 107

2 (mb/GeV)
5
Z

r
¢
2 (mbiGev)
5
o
¢

1/mdo/dydp
5
-
1/mtdo/dydp
5
>

2. Conclusions

We have compared results obtained in our approach with empetal data measured recently by
the PHENIX and STAR collaborations at RHIC. We get a reaslenddscription of the data at large
transverse momenta of electrons/positrons. We have dligrefudied uncertainties related to the
choice of the factorization and renormalization scaleayheuark masses and those related to the
fragmentation process.
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