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Introduction  Analysis  Discussion Summary

® Introduction to non-extensive statistics
® Analyze charmed meson pr spectra by Tsallis-Pareto distribution
® Results and discussion

® Summary
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1.1 Background Analysis  Discussion Summary

Non-extensive statistics is a generalization of the traditional Boltzmann-Gibbs statistics.

» Non-extensive entropy (Tsallis entropy 1988)

k
Sp) = = (1= ) P See = $1(p) = —k ) piInp;
i i

q—1
» Non-additivity
S5q(4,B) = S,(A) + 54(B) + (1 — q)S,(A)S4(B)

» Invariant transverse momentum distribution (Tsallis—Pareto distribution)
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T, can differ from T, but its physical meaning should be the same in the limiting case g - 1.
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1.2 Background

Analysis

Discussion Summary

Motivation
. . . 0.6
® universal description
v'large and small collisional systems  os:
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v'the event multiplicity s
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1.3 Background Analysis  Discussion Summary
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{} Description in a wide range of collision energies and light hadron transverse momenta\‘}
:|> Exponential and logarithmic functions can be obtained forq > 1 H
|\\ Non-extensive properties on heavy flavor hadron? II
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2.1 T-P fits to pp(p) collisions

Introduction

Discussion Summary
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J. High Energ. Phys. 2012, 128 (2012)

Phys. Rev. Lett. 91, 241804

J. Phys.: Conf. Ser. 509 012078 (2014)

Phys. Rev. D 86, 072013

T . . . . |
”> Well description in a wide range of collision energies and charmed meson transverse momenta;

”> The results of pp(p) provide a reference for PbPb collisions, especially for peripheral collision. |
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2.2 T-P fits to PbPb collisions [Introduction
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mass dependence of the effective temperature \ €r ‘e €
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Blue shift correction PRC 48, 2462 (1993) ,'(7 P \
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3.1 T - (g-1) discussion Introduction  Analysis Summary
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g-1
0 Significant linear relationship between Tty ormqr and g-1 parameter A

0 A higher T;0rmaqr required for charmed meson to reach the same degree of non- H
: extensivity as light flavor hadrons in HIC |
: ® For pp(P), Ttnermar increases with collision energy, but g stops at g-1 = 0.142+0. 010
@ More peripheral in HIC are less affected by the medium and more similar to pp(p)

“\\\. Maybe have grouping phenomenon, more precise data are needed.
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3.2 Slope's Mass dependence |Introduction| Analysis Summary

U 1 T I | T 1 I I ‘ I 1 1 1 ‘ 1 1 I 1
[ (O Pb-Pb, \syy=2.76 TeV
61 @ Pb-Pb, |5\ =5.02 TeV

quadratic polynomial

” ® The slope is positively correlated with the hadron mass !

H ® \Weakly dependent of the system energy (2.76 and 5.02 TeV). u
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4.1 Summary Introduction  Analysis  Discussion

® Describe charmed meson spectra in pp(p) and PbPb system at a
wide pr range by Tsallis-Pareto distribution

® Extract T ormqg; BY blue shift correction, a higher Tip,07mqr required
for charmed meson to reach the same degree of non-extensivity as

light flavor hadrons

® The slope of T~(qg-1) is positively correlated with the hadron mass.
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4.2 Summary Introduction  Analysis  Discussion

® Describe charmed meson spectra in pp(p) and PbPb system at a
wide pr range by Tsallis-Pareto distribution

® Extract T ormqg; BY blue shift correction, a higher Tip,07mqr required
for charmed meson to reach the same degree of non-extensivity as

light flavor hadrons

® The slope of T~(qg-1) is positively correlated with the hadron mass.

Thank you!
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Introduction  Analysis  Discussion Summary

More detailed references are listed below:
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Introduction  Analysis  Discussion Summary

(B:) = (0.286 + 0.013) + (0.065 % 0.006) log(dNp, /dn).
(10)

The linear dependence for charmed mesons is

(B) = (0.129 & 0.037) + (0.065 & 0.000) log(dN.p,/dn).
(11)
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