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» The excitation function of the kinetic freeze-out
temperature is very interesting for us to study the
properties of high energy collisions.

» Althouge there are many similar studies on this topic,
the results seem to be inconsistent.

» The excitation function of the chemical freeze-out
temperature shows initially increases and then
consistently saturates with collision energy.
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Blast-wave model
Boltzmann-Gibbs statistics and Tsallis statistics

Inelastic (INEL) or nonsingle-diffractive (NSD) pp
collisions which are closer to peripheral nuclear
collisions comparing with central nuclear collisions.
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Formalism and method
For the soft excitation process
/The blast-wave model with Boltzmann-Gibbs statistics
results in the probability density distribution of p; )
1dN R _stinh(p)_ _m,cosh(p)_
Wpr) =5 g = Cprm ] x| S G
E. Schnedermann, J. Sollfrank, U. Heinz
Phys. Rev. C 48, 2462 (1993)
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Formalism and method

P
The blast-wave model with Tsallis statistics results in
the probability density distribution of Pr

1 dN T R
fz(pT):Nde — G Pritiy _Wd¢ ; m’r{1+

qT_l [m; cosh(p) — p; sinh(p) cos(¢)] }_%‘H)

0

Z.B.Tang, Y.C. Xu, L.J. Ruan, G. van Buren, F.Q.
Wang, Z.B. Xu, Phys. Rev. C 79, 051901(R) (2009).
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Formalism and method

For the hard scattering process

(Inverse power-law J

1 dNV p "
fH(pT) — :ApT [l+_Tj R. Odorico, Phys. Lett. B

N dp, D 118, 221 (1082). Hagedorn function

) -n
— 1 W _ApT 1 pT
fH(pT) - — +— ALICE Collaboration (K. Aamodt et al.)
NC;UT WIT pO Phys. Lett.B,693, 53 (2010).
5 \—" .
f (p ) — L dN — Ap 1+ Pr A.De Falco (for the ALICE collaboration) MOdIfled .
TN dp, "7 pl J. Phys. G,38, 124083 (2010) Hagedorn functions
2\ "
1av _
f (p ) == A 1—|—p—T ALICE Collaboration (B. Abelev et al.)
H T 2 Phys. Lett. B,708, 265 (2012).
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Formalism and method

/

The experimental Pr spectrum distributed in a wide
range can be described by a superposition of the
soft excitation and hard scattering processes.

f3(pT) — kfs(pT) +(1_k)fH(pT)

Ji(pr) = A4 p, = pr) fs(Pr)+ A pr = Py (r)
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Results and discussion

/

Transverse momentum spectra of zandz”
produced at mid-(pseudo)rapidity in pp
\collisions at high center-of-mass energies
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f3(pT) = kfs(pT)+(1_k)fH(pT)
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Summam and Conclusion

» Excitation functions of 7, and f3;

Blast-wave model with Boltzmann-Gibbs show a hill aty/s ~10GeV, a drop
at dozen of GeV, and an increase from dozes of GeV to above 10 TeV.
Blast-wave model with Tsallis only have a very low hill.

»The mean transverse momentum and the initial temperature increase
approximately linearly with the increase of logarithmic collision energy.

» At around 10 GeV, a transition from a baryon-dominated to a meson-
dominated intermediate and final state takes place.

From dozes of GeV to above 10 TeV, a transition from a meson-
dominated to a parton-dominated intemidiate takes place.

> Itis along-term target to search for the critical energy at which a
parton-dominated intermediate state appears initially.
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