Tsallis fits of charged hadron spectra
Classical phenomenological Tsallis distribution
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The conversion from rapidity to pseudo-rapidity phase-space is made using a Jacobian (J (y, n)) of the form,
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The expression of the Tsallis distribution for all charged particle pseudo-rapidity distribution at mid-rapidity can
be given as,
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wherei= (7", K", p)andg_,=1,9,, =1and g, = 2. The factor 2 in front of the right hand side of this equation
takes into account the contribution of the antiparticles (z~, K™, p ).



Classical phenomenological Tsallis distribution

The Tsallis distribution for all charged particle:
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Centrality dependence of extracted parameters
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Tsallis fits of charged hadron spectra

Quantum phenomenological Tsallis distribution
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wherei=(z", K", p)andg_, =1,g,, =1and g, = 2. The factor 2 in front of the right hand side of this equation
takes into account the contribution of the antiparticles (z~, K™, p ).



Quantum phenomenological Tsallis distribution
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Quantum phenomenological Tsallis distribution
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Quantum phenomenological Tsallis distribution
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Quantum phenomenological Tsallis distribution
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The exact Tsallis-3 classical distribution/Tsallis statistics with escort probabilities

Norm equations: The transverse momentum distribution:
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The Maxwell-Boltzmann transverse momentum distribution of the Tsallis-3 statistics for q > 1 in the rapidity
rangey,sysy,:
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The exact Tsallis-3 classical distribution/Tsallis statistics with escort probabilities

Pe3ynbratbl douTa cornacyrTcsa ¢ onybrnmkoBaHHbIMUA

Fit range: pT = 0-1.4 GeV/c O pp NAGI/SHINE 7 0.0 <y < 0.2 _ 1.us§ p-p NAGI/SHINE 7 0.0<y <02 _
L ® this work 1.08F ® this work
— 1o o published vork o published
§ p-p NA61/SHINE 1,0<y<0.2 . ook
0] 10 =/ C 1.05F
©) o S 1a0f 05
= b s I o104
> |", 130 } E + +
] L 1.03
- I 1 Y
O 1 :.!' 120F 102 ®
— i L 101
C\% f’,' S 110F F
£
[ . E
if L E
1 100 (IS EI3 1IO 1|2 1|4 1|6 1|8 20 089 (IS éli 1IO 1|2 1|4 1|6 1|8 20
10 ISy (GeV) s\ (GeV)
a N x16 [ p-p NAG1/SHINE 7 0.0 <y < 0.2
F " Sy =6.3GeV «8 £ ® this work
| = \s\n=7.7GeV . $ C 0 published
1 0_2 | L \/SiNN = 88 GeV 4 6:—
- Sy = 12.3 GeV :2 : + +
- Sy = 17.3 GeV o + +
- — Tsallis-3 fit 1 C y
L
10_3 —t 1 1 | 11 1 | 11 1 I | - | 11 1 | 1 1 1 | 11 1 | 11 1 | 1 | 11 1 :
0O 02 04 06 08 1 12 14 16 1.8 C
P, [GeV/c] 3:—
Hanuble: Abgrall N. et al (NA61/SHINE Collaboration) 2014 L L 10

| |
10 12 14 16 18 20

Vs (GeV)

Published results: 2" 6

8
Eur. Phys. J. C 74 2794 arXiv:2306.01003 [hep-ph]


https://arxiv.org/abs/2306.01003

The exact Tsallis-3 classical distribution/Tsallis statistics with escort probabilities

1 — my results
2 — published results (arXiv:2306.01003 [hep-ph])

Vs, 6.3 7.7 8.8 12.3 17.3
1 2 1 2 1 2 1 2 1 2

T, 12545+ | 12545+ | 12745+ | 127.45+ | 131.20+ | 131.20+ | 133.02+ | 133.02+ | 136.13+ | 136.13 ¢

MeV | 4.31 4.23 9.56 12.49 8.09 7.66 9.19 6.47 9.42 5.74

q 1.0217 + | 1.0217 + | 1.0258 + | 1.0258 + | 1.0249 + | 1.0249 + | 1.0396 + | 1.0396 + | 1.0398 + | 1.0398 +
1.9 2-10° |0.0041 |0.0053 |0.0044 |0.0039 |0.0066 |0.0050 |0.0066 | 0.0044
107

R,fm|450+ |4502+ |489+ 4893+ |486+ |4864+ |533+ |5330% |551+ |5515¢
0.17 0.171 0.44 0.589 0.40 0.371 0.48 0.342 0.52 0.310

x2indgf | 2.70/15 | 2.70/15 | 1.15/15 | 1.15/15 |0.82/15 |0.82/15 |0.77/15 |0.77/15 |0.44/15 | 0.44/15
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Quantum phenomenological Tsallis distribution KoppensauuoHHbIe MmaTpuubl
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Quantum phenomenological Tsallis distribution
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Quantum phenomenological Tsallis distribution
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