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Kinematics
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For high energies Q2 ~ sxy.

Since s is fixed (/s = 318 GeV for HERA 1), any other two
variables can be used for kinematic space determination.
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Q? < 1 GeV? — photoproduction processes (PHP)
Q? > 1 GeV? — deep inelastic scattering (DIS)
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Test of pQCD (multiple hard scales: Q2
pr(c), mo) J

Charm in DIS is predominantly produced
via Boson-Gluon Fusion (BGF) process J

\

Production is directly sensitive to gluon density in the proton and
to the charm quark mass
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Experimental set-up

HERA Collider

@ ep interactions
@ L ~ 500 pb~!
@ /s =300...318 GeV

ZEUS Detector

@ Microvertex Detector

@ Central Tracking
Detector

@ Electron and Hadron
Calorimeters
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Dt — K nnt lifetime tagging

MVD allows for reconstruction of displaced secondary vertices from
charm hadron decays with spatial resolution ~ 200u: J
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LEy” is a vector in XY plane from the interaction point to the
decay vertex projected on the D™ meson momentum

Lifetime tag based on decay length significance S; =
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Dt — K nnt lifetime tagging

@ longest lifetime @ 3 charged daughter particles
er(DF) = 312p ® BR=9.13%
o f(c— D) =023

...But benefiting from lifetime tagging requires good understanding
of the detector J
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D™ mesons reconstruction

ZEUS
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Decay channel Kinematic region
Dt - K—ntrn™t 5 < Q% < 1000 GeV?

0.02 <y <0.7
Data sample 1.5 < pr(DF) < 15 GeV
L = 354 pb~! (2004-2007 data) In(DY)| < 1.6
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Important variables distributions

ZEUS
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Monte Carlo simulations
provide a reasonable
description of the data
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Systematic uncertainties

@ Monte Carlo shape (+5%)
o Sy and X2, ... smearing (£1%, +2%)

@ DT — K- ntn™ branching ratio (+2.1%)
@ Beauty contribution (+2%)

@ Luminosity measurement (+1.9%)

@ Tracking efficiency (£+1.5%)

. +0.7%

Signal extraction procedure (7} 2o/)
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NLO QCD calculations

NLO QCD calculations in FFNS (HVQDIS program)
o ZEUS-S NLO QCD PDF within the total uncertainties
o m.,=15+0.15 GeV

® = piy = \/Q? + 4m2, varied independently up and down by
factor 2

o a=3(My) = 0.105

@ Fragmentation:

o Kartvelishvili fragmentation function f(z) = 2% (1 — 2)
ay, parametrized as a smooth function of m(c¢) and varied
within uncertainties

o Hadronization fraction f(c — DT) = 0.2297 + 0.0078

Charm quark contribution to the the proton structure function

do¢(etp)  2ma?

[Y+F266(x7 Qz) - yzFEE(x7 Q2) + Y—xFi’;cE(xv Qz)]

Ye=1+(1-y)?

dzdQ?  xQ4
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Single differential cross sections

5 < Q? < 1000 GeV?

1.5 < pp(DT) < 15 GeV

J
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@ Good agreement between data and NLO QCD predictions

@ Improved precision in comparison with previously published
DT measurement
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Single differential cross sections

5 < Q? < 1000 GeV? 1.5 < pr(DT) < 15 GeV
0.02 <y <0.7 In(D)| < 1.6
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@ Good agreement between data and NLO QCD predictions

@ Improved precision in comparison with previously published
DT measurement
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uble differential cross ions
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F5¢ measurement

ZEUS

o ‘ ‘ ‘ : :

iy Q=65 eV Q*=204GeV" @ The results are in good
o T ] agreement with a previous
S . 1 A ZEUS measurement of F§¢
o L S ; using D* mesons
g \} Q=sm ey @m0y’ (PRD 69, 012004 (2004))

@ Both measurements have

o2 e N similar precision
S N e .X @ The results are well
oa | = ZEUSD'354pb described by NLO QCD
. O ZEUSD'81.9pb™ predictions
: E= HERAPDFL5 o
o Lu ) N ZEUS-S PDF
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@ Charm production was measured using the decay channel
Dt — K—ntnT with 354 pb~! of ZEUS HERAII data

@ Measurement is in agreement with NLO QCD predictions
providing an improved check of pQCD
@ FY° was extracted and results are in agreement with other

ZEUS measurements and well described by the PDF based on
HERA combined data

The present results improve and supersede previous ZEUS D™
measurement and have the potential to constrain further the parton
densities in the proton
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BACKUP: pQCD approximation of charm production

Fixed Flavour Number Scheme (FFNS)

@ c-quark is massive = not a part of the proton, produced

perturbatively in hard scattering

2
c

o valid for Q®> ~ m

Zero Mass Variable Flavour Number Scheme (ZM-VFNS)
@ c-quark is massless = a part of the proton
o valid for Q? >> m?

General Mass Variable Flavour Number Scheme (GM-VFNS)

@ equivalent to FFNS at low Q2
@ equivalent to ZM-VFNS at high Q?
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