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1 Introduction

* DESY in Hamburd, data
up to 2007 ine-p collider HERA

* experimentsHland ZEUS
A Fig. 1studied inDISsingle
and double differentiald in
inclusiveD N production
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* both respective data published Fig.1

o 6 A NRQa
A New combinations o DESY
of both data- presented
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C uncertainties reduction

the birds
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* Study ofcharm productionin DISat HERA g W
C stringent perturbative QCDtheory tests™

* charmA dominant gluonboson fusion o
A sensitive to gluon distribution in proton& ¢ quark
sensitivity tocandb quark masses

* measurements data fromHERA and HERAI cms energy
==>DAand D"Nreconstruction sli2= 318 GeV

C directly visible D'N# data combination

C minimal extrapolation
(data have ~ same binning &visible space)
A to full phase space
* (large extrapolationneedstheory assumptions
A errors & restrictions)
C comparisornwith (NLO QCDjredictions
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2 _Theoretical predictions

FENZFixedFlavourNumberScheme} 3-flavour - for NLOcalculations
and HVQDIS provided NLO Q@O ) for d* predictionsfor D'N
production A used

Parameterst 2 NJ LINBuRckrQiiltik s sfirfsdion:

* renormalisation& factorisationscale > =>T o v w®Bn Y

* pole mass otharmquarkm_= 1.50N0.15GeV

* strong coupling constant " =3(M.) = 0.105N0.002

* proton PDF# described as used IRERAFitter

* fraction f of charmquarkshadronisingto D'Nis 0.2287N0.0056

* fragment. parameter"  ,bin boundarys,, <k>- as usually varied

Forbeauty quarksA parametersfor predictionsuncertainties
estimation also calculatedContribution of beauty hadrons toD™™
signal is small
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3 _Data samples for crossection
combinations

TheHland ZEU%letectorsand their most important components
central tracker(CTDdetectors and theirelectromagnetic sectionef
the calorimeters seeFig. 2 and 3.CTDoperated inside solenoidal
magnetic fieldsof 1.16 T 1) and 1.43 {ZEUYyandelectromagnetic
sections of the calorimetermeasured charged particlesajectoriesin
of 15 <p A< 165 (164).
For charged particles passing through allvertex detectorand CT3
A transverse momentum resolutionsf * (p;)/p+~0.002p+0.015(H1)
and~0.0029+0.0081+0.001p + (ZEU ¢ (p; in GeV).Resolutionof
scatteredeN electromagnetic energEis: * (E)/E 0f0.1V/EY in LAr and
0.07/E¥in spacal 1) and 0.18Y (ZEU ¢ Ein GeV.
Luminosity is known with a precision of 3.2%l 1) and ~ 2%1EU$
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Datasets used forrombinations,their kinematic range and
luminosity A Table 1 DN signalseeFig. 4 and 5.

Kinematic range

Data set O3 y pr(D*) n(D*) =
(GeV?) (GeV) (pb™hH)
I{H1 D** HERA-II (medium O?)[[18]| 5: 100[0.02:0.70] =>1.5 |[—1.5:1.5| 348
I1 [H1 D** HERA-II (high O2) [15][100 :1000(0.02:0.70| >1.5 |—1.5:1.5| 351
I11 | ZEUS D** HERA-II [20]| 5:1000(0.02:0.70|1.5:20.0|—1.5:1.5| 363
IV |ZEUS D** 98-00 HERAI [6]1] 1.5:1000[{0.02:0.70|1.5:15.0|—1.5: 1.5 82

Two types ofcombinationsmade- for: Tab. 1

and inelasticityZ(D'Y) madeA Fig. 6 and 7

al singledifferential cross sectiond
b/ double-differential cross sectioml
for a/ - data sets 10 Ill (seeTable 1)used

A combinationsfor d* (D'N) vs.p; (DY), pseudorapidity’ (D)

reconstructd" u k R v(2'RA Fig. 11
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for b/ - all four data sets can be used inombinationsand
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(see U. Karshon talk at PHOTON-2015 Contf.)

* \ o
DN signal
A G(D'N) grows
Fig. 5
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