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Motivation

@ Test of perturbative QCD and factorization.

@ Universality of Fragmentation Functions.

@ Direct comparison with experimental data.

@ Precise data from H1 and ZEUS Collaborations.
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Single Production of Hadrons

Process

e(k) + p(P) — e(k’) + h(p) + X
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Partonic Cross Section
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o Lepton Tensor:
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@ Cross section in transverse, longitudinal and axial components:
HP = —g”HP,  HP =pipsHD,  HE = e pagsH)
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Partonic Cross Section

Ay =& — 2evivexz(Q?) + (8 + ) (a2 +V2) x3(QP)
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Partonic Subprocesses

7,2 +9—4
Real Corrections:
v, 2°+q—q+g

v,2°+q—g+q

7,2’ +9—a+q
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Charged Particle Production

Experimental Cuts (H1 prystet8e54:148-159,2007)

005<y<06 100 < Q* < 20000 GeV2  10° < @ < 150°

Eer =27.6GeV  E, = 920 GeV
_ 2P
NG

Fragmentation and Scale

o AKK Fragmentation functions, nud physssos:42-104,2008
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@ Z0 boson contribution not -
noticable in multiplicities. [ ]

o Ratios of cross sections & .| ]
show contributions of up to © °[ ]
15% for Q2 > 10000 s O
GeV2 “10 100

o Similar behaviour for all x, = | ]
bins. £ ]

Q(GeV)
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Partonic Subprocesses

Born

v,2°+q—q+g

7,2 +a—g+q
v,2°+9—q+q

-

Virtual Corrections

@ Dimensional Regularization.

@ UV and IR singularities.

@ UV singularities removed through renormalization of the wave
functions and the strong coupling constant.

@ The remaining soft and collinear singularities should cancel
partly against counterparts originating from the phase space
integration of the real correction.
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Subtraction Method

NO _ /m+1 [(do®) _, = (do?) _,] + /m [dgV - /1 daA] . |

@ do” acts as a local counterterm for doR

@ After phase space integration ¢ — 0 in the integrand on the first
term on the right hand side.

@ Singularities on the other two terms cancel each other.
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Subtraction Method

do?
@ It has to be obtained independently from the process considered.
@ It has to match the singular behaviour of doR in d dimensions.

@ Its form has to be particularly convenient for Monte Carlo
integration techniques.

@ It has to be exactly integrable analytically in d dimensions over
the single parton subspaces leading to soft and collinear
divergences.

dipoles

do? = / do® x |
m+1 m
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Production of hadrons with finite p;

‘7TO (H 1 EurPIwst.C36:441,2004)

01<y<06 2<Q<70GeV? 5°<@<25°

Eer =27.6GeV  E, =820 GeV
Pt > 2.5GeV

4

Fragmentation and Scale

o AKK Fragmentation functions
o

p=1/ Q@+ (p)?
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Production of hadrons with finite p;

D*% (H1 euprysicos271-287.2007)

005<y<07 2<@Q <100 GeV?
Eet =27.6GeV  Ep =920 GeV
pt > 2.0GeV

Fragmentation and Scale

o KKKS Fragmentation functions, nuc.physs7ee:34-59,2008
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o Ratios of cross sections
show contributions of up to
5% for Q? > 10000 GeV?.

@ The behaviour is similar
for both 7° and D*+
production.
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Conclusions

@ At NLO, virtual and real corrections have been calculated for
single hadron production in the case of neutral currents.

@ Results agree with the data for 7% and D** production using
AKK and KKKS fragmentation functions.
@ Results not sensitive to choice of PDF set.

o Effect of Z° boson in the cross sections found to be up to 15% in
the first order calculation and up to 5% in the second order
calculation.
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