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@ dielectron mass spectrum dominated by semileptonic decays of charm
and bottom mesons — nonphotonic electrons

@ charm and bottom production — standard measurements of single leptons (PHENIX. STAR)
and pQCD calculations (NLO, FONLL)

@ alternative method — dielectron correlations

@ a new fool for testing pQCD techniques, fragmentation functions
and semileptonic decays of D and B mesons
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Fi(x, K%,) Fi(x2. 1 ,) - unintegrated parton distributions

x = ’%’ exp(y1) + % exp(y2).

Xp = r%’ exp(—y1) + % exp(—y2).  where m; = /P2, + md,
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Heavy quarks pair production

UPDFs - unintegrated parton distribution functions

. . , 2 2 2
® ki-factorization — replacement: py(x. 17 ) — Fu(x. 157, 1f)
@ UPDFs - needed in less inclusive measurements which are sensitive to the fransverse

momentum of the parton

@ several models: BFKL, GBW, lvanov-Nikolaev, Kharzeev-Levin, KMR, Kutak-Stasto, Kwiecinski

@ Kwiecinski UPDFs:
from CCFM evolution equations

Fr(x, 12, 12) = f db bdo(r:b)F . (x, b, 1i2)
0

Fr(x. b, 1i2) = f drer i (1erb) Fi(x. 12 112)
0

@ PDFs — UPDFs

xoc(x. 12) = f a2 (x, k2. 22)
0
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Fragmentation into heavy mesons

Simulation of hadronization process

@ phenomenology — fragmentation functions
extracted from et e~ data

@ often used: Braaten et al., Kartvelishvili et al., Peterson et al.
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Fragmentation into heavy mesons

Simulation of hadronization process

@ phenomenology — fragmentation functions
extracted from et e~ data

@ often used: Braaten et al., Kartvelishvili et al., Peterson et al.

@ Peterson et al. Dg_,(z) =
&gc = 0.06, &, = 0.006 from PDG

S| E—
2[1-(1/2)-ea/(1-2)]

@ numerically performed by rescalling transverse momentum

at a constant rapidity (angle)

@ from heavy quarks to heavy mesons:

da(yr. 0. 2. P, @) NfD@aM(a) Da-i(z) do(yr.pL. v2. P5. @) o
~ : : 1 2

dy dp}idy,dpyide 7 2 dy1dp$idy-dp5idp

M
Poy
2

oM
where: p§l = o p5l = 2 andz,2 € (0, 1)
@ approximation:

Y1, V2, @ - unchanged in the fragmentation process
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Semileptonic decays of D and B mesons

Simple model of semileptonic decays

® CLEO e" e~ — W(3770) — DD — Xev
BR(D" — et 1eX)=16.13+0.20(stat.)+0.33(syst.)%
BR(D® — &1 1eX)=6.4620.17(stat.)+0.13(syst)%

- @ BABARe'e — T(10600) — BB — Xev
BR(B — ev,X)=10.36+0.06(stat.)+0.23(syst.)%
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Related processes
°

Drell-Yan dileptons

Drell-Yan processes in the k;-factorization

@ A. Szczurek, G. Slipek,
Phys. Rev. D 78 (2008) 114007
@ ks-factorization approach with Kwiecinski UPDFs

@ 0-th and 1-st order gg-anihilation and 1-st order

Compton scattering

@ 0O-th order Drell-Yan cross section

do d2K]f d2K2f 1 2
— = A (K + For — Brt — B
dy, dygdzpndng,« Z f A A 167’[2(X]X23)2 ( " 2t = Pt sz)

[Far (1.1 1) o (2. 50, 12) IM(q — o7 07 )P
+ P (1154 122) oy (2. 15, 12) MGG — &7 )P |

@ unintegrated quark distributions



Related processes
o

QED yy — ete in p+p scattering

Elastic and inelastic reactions

@ pp — ppete” @ pp — X1 Xpete™

p1
p1

@ exact momentum space calculations
with 4-body phase space

@ collinear kinematics

@ MRST 2004
@ consistent with LPAIR Monte Carlo (Martin-Roberts-Stirling-Thorne)
package photon distributions in nucleon
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Dilepton invariant mass spectrum

(Llj 10‘4E\ L B L B DL B BLRL LN BN =
E F p+p at\/s =200 GeV ® PHENIX (data- cocktail)
o 5 - Iyl<0.35 - .- .
10 E l;ll>0.2 Gev cc - ee E
8 Foe-w2=am? bb - e'e’ ]
Z 6 Her ¢ — — Drell-Yan -
< 10°F 4
E F yy - e'e inelastic
E 10'7§ -« yy - e'e elastic =
z = TOTAL E
P s -
5 107E E
) E = 3
8 E o 3
» 107 =
‘o ,E E
= E =
5 ]
-10
£ 10
=
z
£ I S L PO B B

-11L
10%g 1 2 3 4 5

Me*e' (GeV)



Results
[¢] lele]ele]

Uncertainties - ur, up scale dependence
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Uncertainties - quark mass dependence
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Results
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Sensitivity of fragmentation functions parameters €., €,

E p+p at \s =200 GeV
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Transverse momenta correlations

charm quarks charm mesons electrons
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Azimuthal and p; sum correlations
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production in proton-proton collisions in the framework of the
ki-factorization approach
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Model:
@ Theoretical description of nonphotonic and Drell-Yan dilepton
production in proton-proton collisions in the framework of the
ki-factorization approach

Succes:
@ Well description of the PHENIX dilepton invariant mass spectrum
New possibilieties:

@ Kinematical correlations between outgoing leptons
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Future:
@ explicite calculations of decays ¢ — D* — D%t — eT

@ different fragmentation functions



	Introduction
	Open Charm and Bottom and nonphotonic electrons
	Heavy quarks pair production
	Fragmentation into heavy mesons
	Semileptonic decays of D and B mesons

	Related processes
	Drell-Yan dileptons
	QED e+e- in p+p scattering

	Results
	

	Summary and outlook
	


