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Introduction

The heavy quark-antiquark hadroproduction is known as one of the
crucial tests of conventional gluon distributions within a standard
factorization approach. At high energies one tests gluon
distributions at low values of x

Standard collinear approach does not include transverse momenta
of initial gluons

The method to include transverse momenta:;
k. - factorization ( PDF —UGDF or UPDF)

Different models of UGDFs in the literature
# Some of them tested in other reactions
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Dominant mechanism

® LO collinear approach

® (Py |l Pn)
» on-shell gluons
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k.-factorization, UGDF, multigluon emission

k%, # 0 (our approach)

ho

e

k3, = 0 (collinear) 0000
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Formalism

® LO collinear - factorization

do 1
dy1dys dp, 16723

5 Ziﬂlpz L1 ):vng(xz,uQ)
0]

P1t = P2t = Pt
21 = L (exp(y1) + exp(y2)) ,
mq

To = (exp( yl) +exp(—y2))
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Formalism of k,-factorization

® L O k,-factorization

do o Z / d2f£1,t d2f£2,t 1
dy1dyad?py 1d?pa 4 - v i m  16m2(x1228)?

5° (K1t + Kot —P1t —P2t) filxr, K“%,t) fi(z2, “%,t)

® fi(x1,x7,) and f;(x2, k3 ,) unintegrated parton distributions

1,t ma ¢

Tl = W\l/g exp(y1) + NG exp(y2),

1,t 2.t

rp = "7t exp(—y1) + ~ 2 exp(—y2).

my = \/ p2 + m? - transverse mass
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Unintegrated parton distributions

® Kwiecinski parton distributions

fu(x, b, i?) - solution of some integro-differential equations
fr(x, x7, 4?) - momentum space UPDF
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Kimber-Martin-Ryskin distributions

fal@, k%, 1) = Ta(K*, %) %2(:2) Z /;‘5 Pa() (3) o' (5% dz

®» The Sudakov form factor:

w3 d 2 2 1—6
T,(k%, u?) = exp (/ p2 0432(]? ) / dz
K 0

2Pyq(2) + Z Pyg(2)

2 T
p q

® 1 =100% GeV?
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Unintegrated gluon distributions at small x

®» BFKL gluon distribution (small x)

(=, @) Oéch 2/ dglt [ f(x.qd) — f(z,q?)  f(z,q})
qlt

_I_
ox |q752 — Q%t| \/C_lfsl + 49%75

® Golec-Biernat-Wusthoff gluon distribution (small x)

30
o F(z, k) = 470 R§(z)k; exp(—Rg(x)k7)
Ro(z) = —— (& e (HERA)
0 - GQV o

® Gluon distribution a la Kharzeev-Levin (small x)

f( 2) fo |f /§32 < Qg,
T,R ) = 2 .
fo- % ifR2> Q2 (RHIC)
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Charm-anticharm pair production

® Inclusive cross section for charm- anticharm production for different

do/dp(nb/GeV)

for RHIC and Tevatron
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Bottom production

Experimental data from:
DO[2] for W = 1800 GeV
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From guarks to mesons

® The inclusive distributions of hadrons are obtained through a
convolution of inclusive distributions of heavy quarks/antiquarks
and Q — h fragmentation functions

dO—(yhnpt,h) _ /1 dZDQ } (Z) dggg%@(yQapt,Q)
dythPt,h L ddeQPt,Q YQ=Yh

Pt,Q=Pt h/Z

#» Dgq_n(z) - Peterson fragmentation function
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Peterson fragmentation functions

® parameters from Particle Data Group
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Meson production- results

® D** production (panel a)
» experimental data from the CDF collaboration

® BT production (panel b)

W = 1960 GeV

5
10 E\  D** meson

10 prrrrrrererere e
' W = 1800 GeV

B* meson

do/dp(nb/GeV)
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Nonphotonic electrons
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Inclusive semileptonic decays

®» CLEO
® ete” —(3770) — DD — et (e™)X
#» DD (almost at rest)

» BABAR
® ete” —T(4S) - BB —et(e™)X
#» BB (almost at rest)
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Our fits

® CLEO, Dt decays

® BABAR, BT decays
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Distributions of electrons, gg components

s = as(4mg)
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®» Choice of the renormalization scale

® Standard collinear choice:
® as=as(mg +pp)

® [, - factorization choice ( PDF —UGDF or UPDF):
® g = ag(4m?)
o o, = Ozs(/{%t) or ozs(/-a:%t)
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Distributions of electrons for different scales
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Distributions of electrons

Ilvanov- Nikolaev distributions
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Distributions of electrons in  p; and y

» W=200GeV, a,=a,k?

gg — cc gg—>cé—>DD gg—>c€—>DD—>e+6_

dag/dy dpt (nb/GeV?)

do/dy dpt (nb/GeV?)
dag/dy dpt (nb/GeV?)

© Yy — <_67 6)
® experimental data: PHENIX collaboration: ¢, — (—0.35,0.35)
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Distributions of electrons, gq components

do/dp(mb/GeV)
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SUMMARY

Inclusive cross section for heavy quark - antiqguark and heavy
mesons in were calculated in the
k.-factorization approach.

Different UGDFs give different results for inclusive distribution
Distributions of electrons from

gg — cc — DD — eTe~

gg — bb — BB — eTe™

qf — bb — BB — eTe™

were calculated and compared with new PHENIX data

o o o ©
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SUMMARY

» Missing strength for heavy mesons

# choice of renormalization scale?
# heavy quark masses?
o NLO?

o other mechanisms?
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Charm meson production

The total cross section for D** production:

dU(Pt) _ /1 dy dg(yapt) ~ 2d0(y = Oapt)
dpy 1 dydp; dydpy

Experimental data from the CDF collaboration

W = 1960 GeV

D*™* meson

do/dp(nb/GeV)
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Choice of the renormalization scale

Standard coll. choice:
Ug = ozs(mg -I-p%)
Our choice:

g = Qg (4mg)

k.-factorization Russian choice:

Qg = O‘S(KJ%t) or O‘S(“%t)

Cracow, 6-10 June 2008  28/3



Choice of the renormalization scale

VS L L
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Bottom meson production
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