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Introduction
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HERA collider. ZEUS experiment.
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ZEUS collider experiment:

HERA storage ring:
= located at Hamburg, Germany; m Silicon microvertex detector;
® operated during 1992 — 2007; m collected ~ 0.5 fb™! of integrated
luminosity.

m ep collisions;

= /s = 300,318 GeV.
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Charm-quark production at HERA.

Measurements of:

m meson masses, width and angular
distributions;

m fragmentation fraction;
m test of fragmentation universality;

m and many more ...

m charm production cross section can
reach up to 30% of total inelastic
cross section at HERA;

m rich physics program for study of
charmed states.
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Charm fragmentation fractions in
photoproduction
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Reconstruction of DT, D¥ mesons, AT baryon
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Reconstruction of D°, D* mesons
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Fragmentation fractions
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The data support the hypothesis that fragmentation is independent of the
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Neutral excited states
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Reconstruction of D**, D**x and DT
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Reconstruction of DY, D30
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Neutral states spectroscopy measurements

| [ HERAII ] HERA 1 [ PDG ]
M(DY), MeV | 2423.1+ 1.5 77 [ 2420.5+2.1+0.9 | 2421.34+0.6
(DY), MeV 38.8+ 50717 53.2 +7.2753 27.1+2.7
h(DY) TSI | semy
M(D3%), MeV | 2462.5+2.4717 | 2469.1+3.7713 | 2462.6 +£0.7
T'(D3%), MeV | 46.6 £8.1757 43 fixed 49.0+ 1.4
h(D3P) —1 fixed —1 fixed

Measurements are consistent with PDG
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Indication of S/D-wave mixing
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Charged excited states
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Reconstruction of D° and D%,
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Charged states spectroscopy measurements

First measurement of charged excited charmed mesons properties at HERA

Denys Lontkovskyi

| HERAII | PDG |
M (D), MeV [ 2421.94+4.7777 | 2423.4 £3.1
(D7), MeV 25 fixed 25+ 6
h(DY) 3.0 fixed
M(D3T), MeV | 2460.6 £4.4737 | 2464.4 £ 1.9
(D7), MeV 37 fixed 37+6
h(D3T) —1.0 fixed

(ZEUS)
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Fragmentation fractions and branching ratios for excited states

| | fle=Dl) | fle=D") | fle=Di) [ fle=D5") |
HERA T [ 29405705 [ 39409705 [46+18725 [32+0.8753
HERAT | 35+0470% | 38+0.770%
OPAL | 21+07+03 | 52+22+1.3

m measurements of fragmentation fractions are most precise and support

fragmentation universality;

m first measurements of f (c — Df) and f (c — D;‘+).

m valuable contribution to the measurements of branching ratios.

Denys Lontkovskyi

BD;O%D‘FW* BD;+ﬁDoﬂ.+
Bpsopetn— | Bpstprogs
HERATT | 1.4+03703 [ 1.1+047073
HERAT | 2.8+0870%
PDG 156 +0.16 | 1.9+1.1+0.3
MODEL A | 2.280 £0.007 | 2.266 + 0.015
MODEL B | 23...3.0

(ZEUS)
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Summary and conclusions

m ZEUS measurements of charmed states with about 3 to 4.5 larger than
previous analyses statistics has been presented

m Determinations of

m fragmentation fractions f (¢ — D,...,Ac);
m the data confirm universality of fragmentation with high precision.

m spectroscopic properties of D1 and D3 states;
m fractions of c-quarks hadronising into Dy and D} (including one of the first

measurements of the Di*' );
m ratios of branching fractions of the two decay modes of the D;O and D;i states.
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