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Tsallis Blast-Wave 
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 Z. Tang et al, arXiv:0812.1609 nucl-ex

Tsallis Blast Wave:

Tuesday, June 8, 2010



Tsallis Blast-Wave 
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 M.Petrovici and Amalia Pop
   - AIP Conference Proceedings 972(2008)98
   - will be published

β = 0.50±0.04
T = 109.8±16.5 MeV

β = 0.39±0.06 
T = 111.6±23.8 MeV

BGBW vs TBW
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SPS and Tevatron Results
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Charged particle multiplicity scaling

B.I.Abelev – STAR, Phys.Rev. C79(2009)034909 D.A.Costa – CDF, Phys.Rev. D65(2002)072005

VIII. DEPENDENCE ON ET THRESHOLD

As noted in Sec. IV, the identification of soft and hard
events is essentially a matter of definition. To investigate the
sensitivity of our results to the details of the selection crite-
ria, we repeated the analysis using a transverse energy
threshold of 3 GeV instead of 1.1 GeV on the energy cluster
definition. Although, as expected, the higher threshold value
strongly influences the inclusive distributions, it does not
substantially change the characteristic differences between
the soft and hard samples. In particular, it preserves the en-
ergy invariance of the soft sample distributions and correla-
tions. This can be seen in Fig. 17 where the ratios of multi-
plicity, mean pT correlation and dispersion between the two

energies are compared for the two different threshold
choices.

IX. CONCLUSIONS

Assuming that hard parton interactions in p̄p scattering
eventually develop into final state particles observable as
clustered within jet cones, and pushing the cluster identifica-
tion threshold as low as possible, we separate minimum bias
events into subsamples enriched in soft or hard collisions.
Comparing the behavior of the two samples at two energies,
we obtain the following results.
The multiplicity distributions of ‘‘soft’’ interactions fol-

low KNO scaling going from !s!630 to 1800 GeV. This is
not true for those of the ‘‘hard’’ subsample. The pT distribu-

FIG. 10. Mean transverse momentum vs multiplicity from
Monte Carlo. The different parameter settings for each MC genera-
tor are given in the Appendix.

FIG. 11. Mean transverse momentum vs multiplicity for the full
MB samples at 1800 and 630 GeV. On the bottom the ratio of the
two curves is shown.

FIG. 12. Same as Fig. 11 for the soft samples.

FIG. 13. Same as Fig. 11 for the hard samples.

D. ACOSTA et al. PHYSICAL REVIEW D 65 072005

072005-10

B. I. ABELEV et al. PHYSICAL REVIEW C 79, 034909 (2009)
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FIG. 22. (Color online) Average transverse momenta as a function of (a) dNch/dy and (b)
√

dNπ /dy

S⊥
for Au + Au collisions at 62.4, 130,

and 200 GeV. The minimum-bias pp data are also shown. The d + Au data are shown in panel (a). Errors shown are systematic errors and
statistical errors added in quadrature.

Figure 23 shows the pseudorapidity multiplicity density per
participant pair, dNch/dη

Npart/2 , vs the number of participants Npart for
Au + Au collisions at 62.4 and 200 GeV, where we have used
Npart and Ncoll from the optical Glauber calculation in panel (a)
and the MC Glauber calculation in the panel (b). The dNch/dη
data are from Table II. In both panels, the vertical error bars
represent the quadratic sum of the systematic uncertainties on
dNch/dη and Npart. The latter dominates the uncertainties for
peripheral collisions.

As seen in Fig. 23(a) (using the optical Glauber calculation),
we observe no significant change in charged-hadron produc-
tion as a function of centrality within the large uncertainties
(mainly from the optical Glauber calculations). Superimposed
for comparison are the EKRT and K-N parametrizations
in the dashed and solid curves, respectively. The EKRT
parametrization is obtained from the best fit to the data by
Eq. (9), treating C as the single fit parameter. The K-N
parametrization is obtained from the best fit to the data by
Eq. (10), treating npp as fixed from Eq. (11) and xhard as
the single fit parameter. Neither our data nor the EKRT

parametrization seem to approach the parametrized npp by
Eq. (11) in the limit of Npart = 2. The K-N parametrization
recovers npp for Npart = 2 by construction of the model. Both
models do a modest job in describing the data.

When using the MC Glauber model to evaluate Npart and
Ncoll as done in Fig. 23(b), our data clearly exhibit a centrality
dependence rising from the most peripheral to the most central
collisions, by about (50 ± 20)% and (40 ± 20)% for 62.4 and
200 GeV, respectively. The data are fit by Eq. (9) treating C as
the single fit parameter. The obtained EKRT parametrizations
(dashed curves) clearly fail to describe our data because of
the opposite centrality dependence. The fit χ2/ndf is printed
on the plot and is fairly large, especially considering that
the systematic uncertainties are included in the fit as random
errors. On the other hand, shown in the solid curves are the
K-N parametrizations obtained from fitting Eq. (10) to the
data fixing npp by Eq.(11) and treating xhard as the single fit
parameter. As can be seen, the K-N parametrization fits the data
better. We obtain the fit fraction of hard collisions to be xhard =
(7.8 ± 1.3)% and (12.8 ± 1.3)% for Au + Au collisions at
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FIG. 23. (Color online) Pseudorapidity multiplicity density per participant nucleon pair dNch/dη

Npart/2 vs the number of participants Npart, with
Npart calculated from (a) the optical Glauber model and (b) the MC Glauber model. Data are presented for Au + Au collisions at 62.4 GeV
(black dots) and 200 GeV (red squares). The vertical errors are total uncertainties including uncertainties on Npart. The uncertainties on Npart

(horizontal error bars) are smaller than the data point size. The solid curves are the K-N fit by Eq. (10) where xhard is a fit parameter and npp is
fixed from Eq. (11). The dashed curves are the EKRT fit by Eq. (9) where C is a fit parameter.
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Analysis details

Simulations - PYTHIA Tune6T - LHC10a12, runs:  104825, 104800, 104799, 104793, 104792,   
                                                      104316, 104157 -> used to determine corrections
                    - PYTHIA Tune6T - LHC10a12, run 104824
                    - PHOJET - LHC10a14, run 104792
                                      
AliPhysicsSelection

Track cuts: - 0.2 < pT< 3.2 GeV
                   - |y| < 0.5
                   - min TPC clusters = 80
                   -  χ2/cluster = 4.0
                   - no kink daughters
                   - SetRequireTPCRefit & SetRequireITSRefit
       - |d0| < 7*(0.0050+0.0060/pT0.9) cm

PID – the present results are based on what we called "manual PID" 
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corrected spectra - PYTHIA
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Contaminations spectra - PYTHIA

& PID plots

Tuesday, June 8, 2010



PYTHIA
corrected with PYTHIA-EFF
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PHOJET
corrected with PYTHIA-EFF
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Extrapolation procedures

Tsallis Blast Wave = Tsallis

Boltzmann-Gibbs Blast Wave = Boltzmann

Boltzmann-Gibbs Blast Wave (explicit rapidity integral) = Boltzmann Rap

where:

f(pt) !
∫ Y
−Y dy

∫ R
0 mtr dr cosh(y) exp

(
−mtcosh(ρ)cosh(y)

T

)
I0

(
ptsinh(ρ)

T

)

1
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PYTHIA - extrapolations compared
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PHOJET (corrected with PYTHIA – eff)PYTHIA (corrected with PYTHIA – eff)

Efficiency correction and extrapolation
|y| < 0.2
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<pT> - MC
|y| < 0.2, Boltzmann Rap

T = 170 MeV
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generated

reconstructed

Multiplicity:
-  η: -0.5, 0.5

Directivity:
-  η: 0.0, 1.9

Dir. Unit used:
 - SPD tracklets 
 - SPD φ angle    

How to select azimuthal isotropic events?
PYTHIA
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Hard and Soft event selection

arXiv:0912.0909v2 [hep-ex]

-CDF inspired method:

 If a particle with pT>0.7GeV/c and one with pT>0.4GeV/c are separated 
 in (η,φ) by a distance smaller than R=0.7, the event is labeled as “hard”

ALICE simulation - 10 TeV
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Multiplicity dependence of the Directivity distribution
Hard and Soft events

                                                                                  PYTHIA

arXiv:0912.0909v2 [hep-ex]
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PHOJETPYTHIA 

<pt> vs mass for different cuts in 
multiplicity and directivity

PYTHIA & PHOJET
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M.Chojnacki 13

TPC Spectra

This same algorithm as in the ITS, but in 
addition also electron yield is extracted.   

M.Chojnacki 14

TOF Spectra 

Raw Yields  extracted from time distribution.

ALICE PID performance

M.Chojnacki 8

Energy loss in ITS 

The energy loss signal is defined as
mean truncated of 2 lowest points 
for tracks which have 3 or 4 points in 
SSD and SDD 

dE
dx

!
" p1#2.0$ln%#&2'$p0

&2
$corr

corr!" p3(&$%'2#p4 if &$%)p2
corr!" p3(p2'

2#p4!const if &$%*p2
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Next steps

 Combined PID - MC and Data (0.9 and & 7 TeV)

  the influence of the resonance decay on the pt 
spectra

 MC based on EPOS

 Detailed studies on selection procedures for soft and 
hard processes

 unstable particles (hyperons)

 Preparing the stage for Pb-Pb collisions expected for 
Fall 2010 
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