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* Transverse hadron spectra from a flowing but
locally equilibrated QGP.

e Extensive and non-extensive hadron
distributions.



PLAN

e Confront
Non-extensive 200 GeV cm E AuAu RHIC
Thermo with  Transverse Spectra

e Results

If dN/pT*dpT at RHIC is thermal

from 0 to 2 GeV its Statistics is Boltzmann

from 0 to 5 GeV its Statistics is Non-ext. Tsallis

from 0 to 20 GeV its Statistics is Non-Ext. Hyper-Tsallis



Jets and recombination or non-extensivity?




The Flow Profil of the QGP

Hadronization hyper- Longitudinal flow Transverse flow
surface in the profile profile
longitudinal direction

u"=(ycosh¢,ysinh¢,yvcosa,yvsinx), C==In(—)



Transverse Hadron Spectrum From the Locally
Equilibrated Plasma

dN 0 dN u u
= =) p,do"F(Bp,u")
prdprdy ,—g d3p f - -

Boundaries:

b| A'm, cosh(Z)+ A’ p,cos ()| F (B p,u")

=[]0

A'=mR'T—>AE, A’=mRT —A(1-¥)

p:rdp:r



Boltzmann-Gibbs Hadron Distribution:

dN
=AEm;K,(Bym;)I,(Byvp;)
p-dp- T BA\PY My ) Lg\P Y VDT

+A(1-8)K,(Bym;)1,(Byvpy)

N e_ﬁy(mT_VpT)

Tsallis Hadron Distribution:

dN _ A" Gy(pr)m+A™ G,(p; )pT 1
1/(g—1)—1

p:rdp:r (1+(q— 1)3y(mT_VpT)) Pr
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How to go on? Maximum entropy principle

If we can derive a quasi-energy composition rule:
dE

E12=h(E1,E2)_>L<E12)=L(E1)+L<E2): L(E>=fE b (E O)

The maximum entropy with fixed mean quasi-energy

max=—[ finf—B( [ L(E)f(E)-L(E,)/N|

gives

_exp(=BL(E))
f(E)= Z(3)




h(x,y) as the effect of the environment

Fokker-Planck approach:
0,f=0,|G(E)E'+0,D(E)|f
With stationary sollution

A

f(E)=D<E)EXp

BfEdEC(;({E)

Hence the connection of h and D, G:

BD(E)
h'.(E0)

G(E)= —D'(E)




Boltzmann-Gibbs case:

h(El,E2)=E1+E2—>L(E)=E
f=exp(—BE)/Z

Tsallis case: .

h(ELE2)=E1+E2+aE1E2—>L(E)=Eln(1+aE)

f=(1+aE) "z
Hyper-Tsallis case:

h(E, E,)=E,+E,+aE,E,+b/2(EE,+E,E,)
2+(a—x)E f=(1— 20 E
2+(a+ ) E 2+(a+ o) E

o<=\/a2—2b

Bl x

L(E)=-1n /7

X
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Conclusion

» Either by a stochastic transport
or by a non-extensive thermo
model the s=(200 GeV)’ RHIC
AUALU transverse spectra can be
described well.
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