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Introduction

Parton Distribution Functions (PDF) and l:ragmentation

Functions (FFs) contain the description of Particles into an

scatterin g process.
PDF: Particles in the initial state
FFs: Particles in a final state scattering

Both distributions are sensitive to the data, althougln theg
are non Perturbative objects I:{> datais necessary to

understanc them

In order to know its behavior, one need to look at the

nucleon substructurc.

i
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*  Gauge Principle IS elegant and Powemcul nevertheless, Phgsical
theories have to stand (or falb when it is comparecl with experimental

results.

* (Canweuse Perturbati\/e (I evergwhere?’?

Asgmptotic I:reeclom!

:

Non Perturbative Cross section in hard

haclronic structure scatter ng Processes

o Test the hadronic structure with “quanta” weaklg interacting Partons N

the asgml:)totic freedom regime

B e i e o k) T

i,

e.g. Lattice QCD : p—— Perturbative methods } ':




IR Di\/ergences

There are quantities which are
independent to large distance
Phgsics, therefore one can coml:)ute
them using PQCD.

Factorization

There is a lot of processes which
can be factorized into universal
large distance Pieces and short
distance pieces (it depends
actua”g on the processes, but it is

calculable)




FFs (Di(z w)

FFs are relevant any time a hadron is Proclucecl N Hig}w

Energg Collisions.

Non~loerturbative objects to be extracted from data ( like
hahc) . Theg are scale depenclent Preclictecl ]:)3 CDCE X

{GER50)

Describe the collinear transition of a massless Parton q

into a massless hadron “h’ carrging fractional momentum “z”.
The gragmentation IS indepenAent of other colored Particles.

Needed to consistently absorb final-state collinear

siﬂgularities.

Precise FFs are needed to extract PDFs more Preciselg.




ete- Single Inclusive Annihilation

T SECE RS P it

The distribution is given in terms of the structure functions,

1 Tint A2 Zq éczl I : . : Ry N % L
 @NLO :
E i =) & {[Df(z, Q%) + DI (z, Q)] + O‘é? )[Cq' ® [Df + D'l + C) ® Df|(z, 622)} |

FFs clel:)encl on energy fraction and energy scale: AP evolution

an ) and DE](Za 1)
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SIDIS
Distributions for SIDIS are given ]39

do?  2ma, [+ (1 —y)?
dedydz® Q2 Y

2F|H(£E7 <H Qz) a2

i e -

G e S L ?
effective charge '
Allows cﬁargeﬂa\/or Altarelli et al.'79;
Sejgarau’on @NLO Furmanski, Petronzio’82;

de Florian, Stratmann, Vogelsang’ 98




Hadron-Hadron Collisions

e

49 — g

P
" ) qq9 — ¢
> 9 =250
p q9 — 4
| e,
- G497 =
Transverse momentum distribution is ——

e R Rt = g 2 et oy 3 g i —

d h l | i 16(i > £
o(pp = hX) :Z/O dx.fip(:v.,uf)/o JZP(:vz,uf)/o d2Dy! (2, 1) ) |

dprdn = dpTdn

It also allows charge/ flavor separation.

It contains large contributions from gluons.
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FDIs

Global analyses have |

e
TTTT AL RLLLY | LR LLL T T

—

Q%= 10 Gev?
imProvecl the

unc erstanding of PDFs,
such like that MSTW2008

collaboration

What about FFs 77
Processes like SIA, SIDIS and Hadron-Hadron collisions can help to
understand them bg Aoinga similar analgsis. We can use a similar

Parametrization as the used for MSTW, |
D}z, @3) = Niz® (1 — 2)P[1 + (1 — 2)*]
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. Global Analgses

. %-Constrain FFs with almost all available data.
. %-Check of PQCD framework
. -&-Precise determination of the distributions

Data are taken from the experiments,

-%-SIA : TPC, TASSO, SLD, ALEPH, DELPHI, OPHAL

-%-SIDIS: HERMES, COMPASS

.-&-Haclron»-Haclron Collisions: PHENIX, STAR, BRAHMS, |
UAI
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Global analgsis method

Parametrization

DH(z, Q%) = Nz®(1 — 2)5[1 + 7(1 — 2)°]
at SCBIC Q% = GeV2 u, d7 5,8
Q=my b

Normalization for different experiments
A”owing for Possible breaking of sU 3) of sea and sU (2) in

favored ciistributions,

7T+ s 7'('_'_ 7'('—'_ e 7'('_'_ - / 71'_'_
Allow flexible distributions for unfavored f:ragmentations,
5 = + + a% F H
BNl 72Dl DY =N (- ZieDs R D
N oo s R R b o i) »



Model Ansatz for FFs with DH(z,Q2) = Nz*(1 — 2)P[1 + 5(1 — 2)7] ¢

mxtlal set omc Parameters 5 Parameters P ﬁt

<

J |
Evolve FFs to relevant scale - Integration using the &
j 0 Pt using DGl AP %L Mellin Technlc]ue |
g o
et 3 =
B v S New grlcls using NLO
‘T:“(-‘S Calculate the obsegvable ancl “i‘ MSTW2008 PDFs

the X i)
i
* Minimum XZ?'? Standard X2 minimization
: NnoO :

e s . = .






Preliminary fit total tags Preliminary fit charm tags

1 do™
Oiot dz

KARAARAR AP AR ARX

TPC (charm)

SLD (charm)

RAAARAARARARAARAARARAAARAR

' E TPC (bottom)
1 1 1 1 1 1 I

1

CAARIBRAAARAARARAARAA

DELPHI %

442}

AAAAAAADBAR DD

SLD (bottom) E} J]

>

—~ noHn0
|-

O I
Hagenp T

RKAARAARAAARAARAARARAARAX

DELPHI (bottom) %

RKEFAAAARAARARAA
H




Preliminaly

Preliminary fit uds tags Preliminary fit to HERMES data

1INy, dN" /dzdQ?

1 do™
Otot dz

2

1/Np N /dzd QP

—_

=
L=
=
—
=

1




- Preliminary fit to COMPASS data

o
g
©
N
S
B
P4
o
[]
a
=z
<
=

Preliminar fit to COMPASS data

2=(0.65 - 0.85)

1N, IN" /dzdQ?
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Preliminary fit charm tags

1 doX
Oiot dz

not fitted

107

102
i('h
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Preliminary fit bottom tags

1 doK
Otot dz

not fitted

_IIIIInTl IIIII|T|'| IIIII|1T| IIIII|T|'| TTTIT

-0.2

=
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10
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not fitted

(x 100)

1 doK
Otot dz
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Preliminary fit uds tags

1IN, AN /dzdQ?

not fitted

Preliminary fit to HERMES data

107




Preliminary fit to COMPASS data

2=(0.20 - 0.30)

Preliminar fit to COMPASS data

'2=(0.20-0.30)
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Conclusions & Perspectives

& Blhc e an imPortant tool for clescribing observables within

PQCD.
s BBy (L) FEs caip be extracted Precise|9 onlg when globai

analgses are implementecl.

* Charge/ Flavor separation can be achieved when SIDIS and

Hadron-Hadron collisions are considered in the global fit.

* DBetter unclerstancling of Kaon FFs.

* Stucl9 of theoretical uncertainties with more data.
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Thank you...
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