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Motivation

Fragmentation — transition of partons to hadrons

Charm Fragmentation fraction - the probability of c-quark to
hadronize into particular charm meson

Charm production
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Is fragmentation universal?




Fragmentation fraction

Fragmentation fraction - is given by:

Op A

O g

flc—=D,...,A )=

c

« 0, .- production cross section for the hadron

« 0 __-sum of all production o of all charm ground states decaying weakly
— D%, D°, D,A, =", _=c°, .Qc"

« Charm-strange baryons = *, = °and Q ° ~ 14% of A_

C

g = ®(DF) + 0™ D) +a(DF) + a(AF) - 1.14

The determination of production cross sections is needed




Measurement in Photoproduction
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Previous ZEUS measurement:

> European Physical Journal C44 (2005) 351-366 °

Based on HERA | (79 pb™)




Data samples and Monte Carlo

- Measurement was performed using HERA II data sample:

2003-2007 run period
Luminosity — 372 pb™

Pythia 6.2 generator
Geant 3.21 — for detector simulation




Selection criteria

. p(D,A) > 3.8 GeV

* |In(D,A)] < 1.6
« 130 < W < 300 GeV

Jet axis

For D mesons the restriction on decay length
significance was applied
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Event display

D' - Km'm
(red tracks)




D* meson reconstruction
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Ds* meson reconstruction

ZEUS
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2 Sl>0
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A* baryon reconstruction
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D** meson reconstruction
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Combinations per 6.0 MeV

Combinations per 6.0 MeV

D° meson reconstruction
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@ D° is tagged if it
originates from D* decay
@ All the rest are
untagged

@ Fitting two spectra
simultaneously

@ Reflections from wrong
mass assignment is
removed from untagged
D%s using the tagged

R




Equivalent phase-space

For the fragmentation fractions calculation we use the formulas:
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g = a*Y D) + (D) +a( D) + o(AF) - 1.14

Here:

O,untag (D 0)

Oeé](DO):Guntag(DO)_l_Otag(DO)_l_Oadd(D*+>.(G(D+>+Omg(D0)

+B

D*+_>DOT[+)

o“(D")=0c(D" )+ (D*")(1-B

D*+—>D°n+)

«Equivalent phase-space treatment» for the non-strange D and
D* mesons minimises differences between the fragmentation
fractions measured in the accepted p (D,A ) and n(D,A\ ) kinematic G

region and those in the full phase space




Systematic uncertainties

4 Systematics from b subtraction (variation of b-rates in MC) - 61

4  Varying the rates of charmed strange baryons - 62

.-I Systematics from signal fitting - 63

4  Systematics from reweighting - 84

4  Trigger systematics - 85

4  Tracking effeciency (two-track vs three-track decay modes) - 66

4  Energy scale variation from CAL - 68

4  Significance cut variation - 67

| —» Main source

total | 6, | 0y || 05 | 64 | 05 | 6 | & | &5

(%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
fle=D*) | 737 | To4 | Toa || T20 | Tos | Toe | H1.0 | T8 | Fo3
fle—=D°% | *17 | Toa | Toa| Tos | To1 | Tos | —0.7| +0.8 | o
fle=>DF) | %55 | T3 | Tos || Tre | Tox | Too | 11| T35 | foi
fle—=AY) | B0 | D16 | To3 | Tlie | To1 | Toa | +1.0 | Tog | —0.7
fle—= D) | “17 | Tos | Yol 16 | o1 | Toa | —04 | To7 | +0.2




Fragmentation fractions

ZEUS (vyp) (prel.) ZEUS (vyp) H1 (DIS) ZEUS (DIS) Combined
HERA 1I HERA I | HERA I e'e” data
stat. syst. br. stat. syst. br. stat.@syst. br. stat. syst. br. stat.@syst. br. |
f(e—= D*) | 0:232::0.006 *200 7590 | 0.9224:0.015 1083 00 | 0204 4:0.026 T2 | 0.917:0.018 D00 H10% | 0.222 0010 T2
f(e— D° | 0.5900.016 "0, *551a | 0.532+0.022 *4517 *005% | 0.584 +0.048 *005 | 0.585 + 0.019 *505 5015 | 0.544 +0.022 *G577 |
f(c— D}) | 0.089 % 0.005 +3332 +2005 | 0.075 £ 0.007 +3:304 2005 | 0.121 +0.044 *33%8 | 0.086 = 0.010 +3307 #2905 | 0.077 +0.006 *3-00%
fle— AF) | 0.078 +0.012 1355 1092 | 0.150 & 0.023 F53 10005 | 0.098 £ 0.027 T007 Toom | 0.076 +0.007 *3.0%; |
flc— D**) | 0.234+:0.006 1304 T85%% | 0.203 =0.000 19308 1237 | 0.276 4 0.034 1051 | 0.234 4 0.011 F)o0 13007 | 0.295 +0.007 1302 |

All the previous results are corrected for updated Branching Ratios
% eprint arXiv:1112.3757




Fragmentation fractions
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Conclusions

e Fragmentation fractions with HERA II data on ZEUS
were measured

e Fragmentation universality was confirmed
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