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Thermal Model

Thermal Model

The number of particles of type i is determined by:

le _ gl L4 _pﬂuu ﬂ
Ed3p_ (ZW)S/daﬂp exp( T t7

Integrating this over all momenta

gl " _p,u'uu ﬂ
o Erom 7

N = / do,uni(T, 1)

If the temperature and chemical potential are unique along the freeze-out curve

or

N,‘ = I'I,'(T,,LL)/O’O'NU‘u

i.e. integrated (47) multiplicities are the same as for a single fireball at

rest (apart from the volume).



Thermal Model

AGS data.

AGS: Chemical Freeze-Out Parameters:

T = 130.6+5.5MeV
ug = 594+ 26MeV
vs = 0.883+0.124

F. Becattini, J.C., A. Keranen, K. Redlich, E. Suhonen
Physical Review C64 (2001) 024901.
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SPS data.

SPS: Chemical Freeze-Out Parameters:

T = 156.0 +2.4MeV
ug = 239+ 12MeV
vs = 0.862+0.036

F. Becattini, J.C., A. Keranen, K. Redlich, E. Suhonen
Physical Review C64 (2001) 024901.
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RHIC data.

RHIC: Chemical Freeze-Out Parameters:

T 169 + 4.2 MeV
ug = 39.6+6MeV

J. C., B. Kdmpfer, M. Kaneta, S. Wheaton, N. Xu
Phys. Rev. C71, 0409071 (2005)
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E/Nin 2000

Rapidity Distribution
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E/Nin 2005
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Status of Chemical Equilibrium

E/N in 2006

Comparison of Chemical Freeze-Out Criteria
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Status of Chemical Equilibrium

Comparison of Chemical Freeze-Out Criteria
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J. C., H. Oeschler, K. Redlich and S. Wheaton, Physics Letters B615 (2005) 50-54.
A. Tawfik, J. Phys.

G Nucl. Part. Phys. G31 S1105 (2005).
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Percolation Model
V. Magas and H. Satz, Eur. Phys. J. C32 115 (2003).
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Chemical Freeze-Out: Status in 2006
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Chemical Freeze-Out: Status in 2006
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pg as a function of \/syn
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J. C., H. Oeschler, K. Redlich, S. Wheaton
Phys. Rev. C73 034905 (2006) E
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T as a function of \/syn
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This predicts at LHC T ~ 166 MeV.

J. C., H. Oeschler, K. Redlich, S. Wheaton

Phys. Rev. C73 034905 (2006)

Detailed predictions for LHC energies: |. Kraus et al.
Phys. Rev. C74 034903 (2006)



Comparison of Chemical Freeze-Out Criteria
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Rapidity Distribution in the Thermal Model
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Rapidity Distribution in the Thermal Model
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Deducing particle abundancies from mid-rapidity values might
give misleading results. 8
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Superposition of Fireballs - 1.
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Superposition of Fireballs.
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Rapidity Distribution

Dependence of 15 on Rapidity

,uB:u%—i—a* y?

Laura Siles and Michael Murray nucl-ex/0601039

Dieter Roehrich, Florence, Italy, July 2006

B. Biedroh and W. Broniowski nucl-th/0610083

F. Becattini, J. C., Berkeley & Davis, January 2006, Florence,
Italy, July 2006 ©
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Dependence of 15 on Rapidity

pg = u% +0.011 % Y2

F. Becattini, J. C..
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Dependence of 15 on Rapidity
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Thermal ition
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Rapidity Distribution

Conclusions:

¢ The evidence for chemical equilibrium is
OVERWHELMING.

e Thermal-Statistical Models are very good for particle ratios,
multiplicities,
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