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1. Motivation
Find temperature and transverse expansion of the freeze-out state of the fireball by 
fits to p

t
 spectra of various hadron species with resonance decays included

Data from ALICE collaboration: π,K,p [1]; K0, Λ [2]; Ξ, Ω [3]; K*, Φ [4]

Scenario with two freeze-outs:  T
crit

 ≥ T
chemical 

≥ T
kinetic

 ≡ T

Resonance decays are included with abundances given by T
chemical

We implemented blast-wave model with resonances as Monte Carlo → DRAGON

 

2. DRAGON: MC blast-wave model
Monte Carlo implementation of the emission function with 277 resonances  [5]

Included baryonic resonances up to 2 GeV and mesonic resonances up to 
1.5 GeV. Strong decays, also cascading decays.
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4. Fit results on thermal parameters

5. Fits of pt spectra: π+, K+, p, K0, Λ, Ξ
Spectra for various centralities are shown along with R

i
 = N

i

exp/N
i

MC ratios.           

All spectra including those for Ω, K* and Φ can be found in [6].

Conclusion:
 

● Resonances induce downward shifts ≤ 10 MeV in T
kin

 for central collisions and 

upward shifts ≤ 25 MeV for peripheral collisions 
● Multistrange baryons show freeze-out at higher temperature and weaker 

transverse flow.
● Chemical potentials inclusion currently under way (to lift assumption that 

resonances with abundances fixed at T
ch

 decay only after kinetic freeze-out)
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Comparison of ALICE fits to π, K, p with no resonances [1] (2nd column) with 
DRAGON fits with no resonances (3rd column) and with resonances (4th column). 
Applied cuts: 0.3 < p

t
 < 3 GeV, 0.5 < p

t
 < 1 GeV, 0.2 < p

t
 <  1.5 GeV for p,π,K respectively. 

Transverse expansion velocity

Chemical composition given by T
ch

= 152 MeV and μ
B
= 1 MeV. In the fits we vary: T,η

f
,n.

3. DRAGON: resonances/direct for π, K, p 

Spectra given by

T
kin

 = 98 MeV, η
f 
= 0.88, n = 0.69

                0 – 5 %

Spectra anatomy of pions at various centralities:
central: low temperature and strong flow: kicks to pions from ρ decays

peripheral: higher temperature and more thermal momentum to pions

Pions from resonance decays peak over direct pions at both low p
t
 and high p

t
 for 0 – 5%

π, p,K, Λ fits Ξ, Ω fits

Fits for all particles limited to bins:

0.9 < R
i
 = N

i

exp/N
i

MC < 1.1 

Pions p
t
 > 400 MeV/c

Red ellipses estimate 99% C.L.

Blue ellipses estimate 68% C.L.

Fit summary 
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