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Phys. Lett. B, 701, 111-116 (2011), arXiv:1204.1508v1
anXiv:1101.3023
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Theoretical background
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Wllision in the parton model

do—PP do.ab—»cd Dzr Ze, Q2
Er —— fa/p(xaaQ ) ® forp(@s, Q ) ® = (7rz2 )
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nctions in e"e~ annihilation

Let us define the total fragmen n function:

1 do(et +e” = h+X)
Otot dz

Fh(z,Q%) =

where z is the momentum fraction: z = Fradgron/ Eveam = 2+ En/Q
It can be shown that:

FMz, Q%) = Zci(Z,as) ® D}(z,Q?%)

where ® is the convolution integral:
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The evolution equation for partonic fragmentation functions:

9 ( Dh(2,Q?) > _ (@) ( Pyg(2) 2Ny Pyq(2) )® Dt

dlnQ? Dg(za Q2) 2 Pyy(2) Pyg(2)

where D%(z, Q%) denotes the singlet function:

Dli(z, @) = 3 [Di(2.@%) + Di(=,0?)]
q
Solution:

M. Hirai and S. Kumano, Comput. Phys. C. 183 (2012) 1002-1013
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Unfolded: F"(z,Q?) =3 00 /(Q?)
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entation functions
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fragmentation functions

Steps for obtaining partonic fragmentation functions:
o Define the D!(z,Q?) ansatz at some initial Q2 scale
e Evolve it to the desired Q2 using DGLAP equations
e Compute convolutions with C;(z, as) coefficient functions

e Adjust the parameters of ansatz to fit the data

How to adjust the parameters?
o Define the appropriate merit function (e.g. x?)

e Minimize it!
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sed parametrizations

The common ansatz;
Dz, Q%) = NP - 2% - (1 — 2%

Well known examples:

e AKK:S. Albino, B. A. Kniehl, and G. Kramer,
Nucl. Phys. B803 (2008) 42-104
e PKHFF:S. Kretzer, Phys. Rev. D62 (2000) 054001

e HKNS: M. Hirai, S. Kumano, T.-H. Nagai, and K. Sudoh,
Phys. Rev. D75 (2007) 094009

Problem: where is the physics?
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Results
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Results for common polynomial ansatz

Data: BUSKULIC et al. (ALEPH), Zeit. Phys. C66, 355 (1994)

Inclusive 7, K* and (p, anti-p) differential cross-sections at the Z resonance
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to-based fragmentation function

We have seen that Tsallis—Pareto distribution fits to partonic
fragmentation functions, see:

G. G. Barnafdldi, T. S. Biro, K. Urmé’)ssy, and G. Kalmar, Tsallis—Pareto-like
distributions in hadron-hadron collisions, Proceedings of the Gribov '80
Memorial Workshop (2010)

The used Tsallis—Pareto-like ansatz: f(z) = ¢ -1 (1+ %)_l/a
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he Tsallis—Pareto-based fragmentation function
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Results for Tsallis—Pareto-like ansatz

Data: BUSKULIC et al. (ALEPH), Zeit. Phys. C66, 355 (1994)

Inclusive 7, K* and (p, anti-p) differential cross-sections at the Z resonance
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Outlook

Future tasks:

e The code has been rewritten, as there were technical problems
with the old one

e \We have to run Tsallis—Pareto fits

e We need real physical interpretation of the parameters

e We should do Tsallis—Pareto-based cross section calculation
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Thanks for your attention!
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