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Why charm fragmentation fractions?

Definition
@ Charm fragmentation fraction:
f(c — charm particle)
= o(charm particle)/o(total charm production)

Physics issues

@ Test of fragmentation fraction universality
with charm particle production

@ Fragmentation fractions are parameters for MC simulations of
pQCD predictions
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ZEUS experiment

HERA
@ ep collider at DESY

@ colliding beams:
920 GeV p
and 27.5GeV e*

e /s =318GeV

o data from data taking:
2004 - 2007

@ integrated luminosity:
372pb~1!

Vi
ZEUS HERD

ZEUS
@ MVD and CTD — reconstruction of charged particle tracks

@ MVD — reconstruction of decay vertices of charm particles
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Event selection

Selection of photoproduction events

@ No scattered electron with energy above 5 GeV
in the calorimeter

Range of vp cms energy
e 130 < W,, < 300 GeV

Cuts to ensure good acceptance of charm particles and
low background
@ pr >3.8GeV and < 1.6
for all charm hadron candidates
o pr/ES>1%° > 0.2(0.25)
for D,D* (A}) candidates
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To obtain invariant mass distributions

Decay mode of D°
o DV K—nt

requirement for D° candidates
@ Reconstructed decay vertex

@ Decay length significance S, =1/o) > 1

For each K7 pair two entries into mass spectrum

@ Kaon and pion masses were assumed in turn for each
track

Other charm particles

@ Similar criteria to obtain the other mass distributions
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vp — DO(D°) + hadrons

Combinations / 6 MeV

Combinations / 6 MeV
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— D** + hadrons

ZEUS D** signal
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vp — D* + hadrons
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vp — DF + hadrons

— —— D7 signal
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Background suppression
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vp — NF /NS + hadrons

ZEUS
> 70000 F T T T T T =
[
s b? i
o
& L 1 N signal
@ L
5 o ANf - K prt
© r B y
£ o ZEUS372pb’
-g 60000 - __ Gaussian™ + Backgound N .
3 F ---- Background E Subtractlon Of
130 < W < 300 GeV, @? < 1 GeV? .
r p,(A}) > 3.8 GeV, (A))| < 1.6 e | reflections
L N(A) = 7682+ 964
| | e D',Df —
50000 three charged
P Ll particles
2200 2400 -/
M(Kpr) (MeV)
Ewald Paul (Uni Bonn) Charm fragmentation fractions at HERA 11 /16



Systematic uncertainties

Main systematic uncertainties from signal extraction
@ choice of alternative background parametrisations
@ variation of fit range

@ etc.

Total systematic uncertainties

o from below 2% for D°
up to 12% for Af
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Calculation of cross section ratios

Correction factors applied to cross sections

@ Subtraction of contributions from beauty-hadron decays
using predictions from PYTHIA MC

@ corrections to achieve equivalent phase space treatment:
taking into account that only a fraction of the D*T
momentum is transferred to the daughters D° and D+

@ correction factor for not observed states:
=+, =9, Q9 and their antiparticles: 1.14

—E v —Ev

® oror = 0%(DO(D°)) + 0%9(D*) + o(D5") + o (AE(AD)) - 1.14

Total uncertainties
o Statistical, systematic and branching ratio uncertainties were
added in quadrature
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Fragmentation fractions |
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Fragmentation fractions Il

Fraction of charged D produced in a vector state
o P} =0o(D**)/[o(D**) + 0" (DT)]
o Result:P¢ = 0.595 + 0.020(stat.) & 0.015(syst.) + 0.011(br.)
consistent with previous ZEUS pub. and eTe™

@ Comparison to predictions:
naive spin counting: 0.75
string fragmentation (Lund): 0.66

Strangeness suppression factor
o s = 20(DF)/[0*(D*) + o°1(D%)]
o Result 75 = 0.214 4 0.013(stat.) 7009 (syst.) + 0.012(br.)
@ Comparison to non-charm strange particle production: 0.22 - 0.30

v
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Summary an conclusions

Measurement

o The photoproduction of the charmed hadrons D°, D*+, D D} At
and their antiparticles
has been measured with the ZEUS detector

@ Charm fragmentation fractions have been determined

Comparison to other data

@ Charm fragmentation fractions were found to be consistent
with those obtained from e*e™ and charm production in DIS at
HERA

@ This supports the hypothesis that heavy-quark fragmentation is
universal
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