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pr spectra
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Results Summary
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Transverse
momentum (pr)
spectra of charged
hadrons measured in
INEL pp collisions at
2.76 and 7 TeV.
Panels on the bottom
show the ratio of the
measured yields to
the interpolated
spectra.
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pr spectra of charged
hadrons measured in

pPb collisions at 5.02
TeV.
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-
heavy-ion collisions QIIIIEI'IEI'

In 1983, R. Hagedorn proposed the QCD inspired empirical
formula to describe experimental hadron production data:

3 _nr 0
d’o m)n%{exp( PO) pr — (1)

Sl —ca+
d*p ( Po (e pr — 00

which coincides with

hg(pr) = Cy - equ(_lg) = Cy[l — (1 - q)l%]l%" (2)

forn=1/(q—1) and py = nT.

R. Hagedorn, Riv. Nuovo Cimento 6, 1 (1983).
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generalized g-functions

Here the g-exponential is introduced,

1

exp,(x) = [1 + (1 — g)x]1~
with its inverse function, g—logarithm

P |

Ing(x) := g

Results Summary

Quisner
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-
Tsallis’ Entropy QIIIIEI'IEI'

In 1988 C. Tsallis suggested to use the non-extensive entropy
formula with the use of a quantity normally scaled in
multifractals firstly,

Sty = Zl llflq = sz lnq (5)

the corresponding probability distribution function goes like

pi o exp,(—fE;) (6)

C. Tsallis, J. Stat. Phys. 52, 479 (1988) and its refs.
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-
power-law distribuion QlllEl'lEI'

@ More and more experiments fit the high-energy
multiparticle production spectra with a Tsallis distribution,
well described by the formula

); (7)
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-
normalized modification QlllEl'lEl'

@ Some use a normalization constant, C,, which also
depends on the particle mass m, the Tsallis fitting
temperature T, and the non-extensive power-index ¢, to
re-describe the hadron spectra

>N

ol
dp3

x Cylg,m,T) - exp,(~2). ®
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o)
thermodynamical consistence QIIIIEI'IEI'

@ Using the total number of particles,
3 .
N=gV [ ng;[equ(—%)]q, one can also view the spectra

as
d>N gV E
el — E. _=
dp? (27)3 expy T)
E
oc E - expy(—+)- (9)

T
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-
Phenomenological Analysis QIIIIEI'IEI'

Next we focus on some of the formulas used for approximating
the identified particle spectra in various collisions.

In this work we compare the differences of m; — m and mz
scalings as well as the simple py scaling with full space region:
in the azimuthal integrated space:

doE-—5 - =

+ dN + dN 1 43N
/ d = . (10)
—r d*p —r dyprdprd¢  2mpr dydpr
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R
Fitting functions QIIIIEI'IEI'

Table: Fitting functions of spectra ;5 dng;)’r

scaling simple

mr—m  A(l+ %)_"1

mr Ax(1+ f';}z )™

[y[~0
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Table: Fitting functions of spectra 1 L &~
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3
Fitting functions QIIIIEI'IEI'

&N
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Table: Fitting functions of spectra
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R
Fitting functions QIIIIEI'IEI'

Table: Fitting functions of spectra 55~ djzl;’r

[y[~0

scaling simple normalized thermodynamically
o mr—m\—n ("3*1)(713*2) mr—m\—nj My —im\—ns
mr—m - Ay(1+ 55)™n A372,m3T3[n3T3+m(n3,2)](1 + 0T Asmp(1+ ST
mr_\—np ("4—1)(Vl4—2) ngTy+mr \—ny m —
mr Az(l + nsz) Aq 27T[n4T4+m(n4—1)](n4T4+m)( nyTy+m ) ! A6mT(1 + ﬁ) "o

pr Aq(1+ LLy=m

nTy

15/26



Outline Preface Shape factor of pr spectra Results Summary

-
Comparisons of x?/ndf QIIIIEI'IEI'

Using these seven fitting functions in the table, we firstly
compare the values of x?/ndf of fitting pr spectra in pPb
collisions at 5.02 TeV [1] and PbPb at 2.76 TeV [2] for different
identified particles (7 and p for example) within all centralities.
The best fitting x?/ndf = 1 is also plotted here as a baseline.

[1] ALICE, Phys. Lett. B 728, 25 (2014) and Phys. Lett. B 758, 389 (2016).
[2] ALICE, Phys. Rev. C 93 (2016) 034913.
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)
Comparisons of x?/ndf @EI‘IEI‘
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P
Analysis of parameters Quicner
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-
Analysis of parameters T QIIIIEI'IEI'

T with /s in pp T with Vs in pp
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Figure: Distributions of fitting temperature T from different pp
collisions with respect to /s. Results of pion spectra are shown in the
left and the right one is of protons.
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-
Analysis of parameters T QIIIIEI'IEI'

T with m in pp @ 62.4 GeV Twithminpp @7 TeV
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Figure: m—dependence of T from pp collisions in 62.4 GeV (Left) and
7 TeV (Right). Results are for 7, K and p respectively.
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)
A
Analysis of parameters ¢ QIIIEI'IEI'
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Figure: Distributions of nonextensive parameter ¢ — 1 from different pp
collisions with respect to /s. Results of pion spectra are shown in the
left and the right one is of protons.
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~
Connections of T and g — 1 QIIIIEI'IEI'
T with g-1 in pp @ 62.4 GeV
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Figure: Relations of fitting temperature T and nonextensive parameter
g from pp collisions in 62.4 GeV. Results are for 7, K and p

respectively.
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Figure: Correlations between T and g — 1 = 1/n for spectra of = and p
in pPb and PbPb collisions.
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-
Conclusions QIIIIEI'IEI'

@ The normalizing parameter has no major effect on the
fittings, unlike the mass of the particles.
@ The my — m and my scalings behave similar.

@ The mass effects lead to the best fitting results, which
breaks when pion spectra are analysed because of its
small mass.

@ Both of the parameters T and ¢ show a /s-independence
but for the fixed colliding energy the temperature T
increases with particle mass m increasing.

@ For the parameters T and ¢ — 1, all approaches seem to
reveal a linear dependency.
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