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pp pp →→ h h inclusive cross section: inclusive cross section:
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Fragmentation a Model for Fragmentation a Model for 
HadroniztionHadroniztion

                      

Feynman Independent FragmentationFeynman Independent Fragmentation
(de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, (de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, 
Nagai, Sudoh)Nagai, Sudoh)

Cut
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pQCD based Parton ModelpQCD based Parton Model

Given PDF and FF → hadronproduction is calculable             Given PDF and FF → hadronproduction is calculable             

Feynman Independent FragmentationFeynman Independent Fragmentation
(de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, (de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, 
Nagai, Sudoh)Nagai, Sudoh)

Cut
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pQCD based Parton ModelpQCD based Parton Model

Cut - Many FF parametrization!
(AKK, KKP, HKNS)

- What are the meaning of
                    and      ? 

- From fits:

Given PDF and FF → hadronproduction is calculable             Given PDF and FF → hadronproduction is calculable             

Feynman Independent FragmentationFeynman Independent Fragmentation
(de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, (de Florian, Sassot, Stratmann, Albino, Kniehl, Kramer, Kretzer, Hirai, Kumano, 
Nagai, Sudoh)Nagai, Sudoh)
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Hadron Spectra and Non-extensivityHadron Spectra and Non-extensivity

Tsallis—Pareto distributionTsallis—Pareto distribution

(q-exponential)(q-exponential)

[1][1]

pp → PID spectrapp → PID spectra



Non-Extensive Statistical MechanicsNon-Extensive Statistical Mechanics

AdditiveAdditive

Boltzmann-Gibbs distr.Boltzmann-Gibbs distr.

Non-AdditiveNon-Additive

Tsallis-Pareto distr.Tsallis-Pareto distr.

[2][2]
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Non-Extensive Statistical MechanicsNon-Extensive Statistical Mechanics

AdditiveAdditive

Boltzmann-Gibbs distr.Boltzmann-Gibbs distr.

Non-extensive thermodynamics:Non-extensive thermodynamics:
  Physical meaning for q and T!Physical meaning for q and T!

Non-AdditiveNon-Additive

Tsallis-Pareto distr.Tsallis-Pareto distr.

[2][2]
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Main Question:Main Question:

How Non-Extensivity connected with QCD?How Non-Extensivity connected with QCD?



Non-Extensive Motivated FragmentationNon-Extensive Motivated Fragmentation

Microcanonical form of Tsallis-Pareto distribution in 1D jet Microcanonical form of Tsallis-Pareto distribution in 1D jet 
fragmentationfragmentation

                                                    Independent parameters:Independent parameters:

[4][4]
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Parametrization of the Non-Ext FFParametrization of the Non-Ext FF

Data: SLD, ALEPH, OPAL, DELPHI collaborationData: SLD, ALEPH, OPAL, DELPHI collaboration 13



Parametrized Fragmentation FunctionParametrized Fragmentation Function

Scale evolution with the help of DGLAP equationsScale evolution with the help of DGLAP equations
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Non-ext KKP

AKK08
Comparsion with Comparsion with 

standard FFsstandard FFs
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New Non-Ext FF → Parton Model → pp→π  collisions

Test of the New FF in pp collisionTest of the New FF in pp collision
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Comparsion of hadron spectra Comparsion of hadron spectra 
with different FFswith different FFs
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Non-Extensive AnalysisNon-Extensive Analysis

Tsallis-type FragmentationTsallis-type FragmentationFeyman-type fragmentationFeyman-type fragmentation

Tsallis-Pareto type fitting functionTsallis-Pareto type fitting function
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Non-Extensive AnalysisNon-Extensive Analysis

19



Non-Extensive AnalysisNon-Extensive Analysis
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Non-Extensive AnalysisNon-Extensive Analysis

Logarithmic energy scaling 
~ QCD like scaling

Constant energy scaling 
~ Coalescence like scaling
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SummarySummary

0.0.  Non-Extensive Statistical Description forNon-Extensive Statistical Description for
 Hadron spectra Hadron spectra

1.1.  Tsallis-Pareto Like Fragmentation FunctionTsallis-Pareto Like Fragmentation Function

2.2.  Comparism with the Most Common FFs andComparism with the Most Common FFs and
 Experimental Results  Experimental Results 

→ Better results→ Better results
→ Physical parameters→ Physical parameters
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+ Errors+ Errors

+ NLO+ NLO

+ Microscopical Dynamics (Hadronization) + Microscopical Dynamics (Hadronization) 



Thank You for Your Attention.Thank You for Your Attention.
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Parametrized Fragmentation FunctionParametrized Fragmentation Function

Scale evolution with the help of DGLAP equationsScale evolution with the help of DGLAP equations


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

