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Why RESONANCEs? Short lifetimes; Similar to Hadronic phase

Excited States; Can compare results to the other particle with similar quark contentsin Light Flavor(strangeness)
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RESONANCEs in Hadronic phase
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Regeneration

Re-scattering

: pseudo-elastic scattering through resonance state 

: elastic scattering smears out mass peak 

Hadron yields change
momenta change (Most) hadron yields fixed/momenta change Hadron yields/momenta fixed

Enhanced yield
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RESONANCE Yield compared to Long-lived Particles

)c (GeV/p
0.2 0.3 1 2 3 4 5 6 7 8 910 20

 (a
rb

. u
ni

ts
)

x
/d

E
TP

C
 d

20

40

60

80

100

120

140

160

180

200

π

e

K p d

18/05/2011
TeV 2.76 = NNsPb-Pb 

ALI−PERF−3849 )c (GeV/p
0.07 0.1 0.2 0.3 0.4 1 2 3 4 5

m
)

µ 
 (k

eV
/3

00
x

/d
E

IT
S 

d

0

100

200

300

400

500

600

700

02/06/2011
TeV 2.76 = NNsPb-Pb 

π

e

K
p

ALI−PERF−8369

VZERO amplitude (arb. units)
0 5000 10000 15000 20000

Ev
en

ts
 (a

rb
. u

ni
ts

)

-710

-610

-510

-410

-310

 = 2.76 TeVNNsALICE Pb-Pb at 
Data
NBD-Glauber fit

]
coll

 + (1-f)N
part

 x [f N,kµP

 = 29.3, k = 1.6µf = 0.801, 

0-
5%

5-
10

%

10
-2

0%

20
-3

0%

30
-4

0%

40
-5

0%

50
-6

0%

0 500 1000

-410

-310

80
-9

0%

70
-8

0%

60
-7

0%

ALI−PUB−89449

ALI-PERF-131160

! ↓ K*↓ "* = #* ↓ Ξ*↓ ɸ =

Ch
em

ic
al

Ki
ne

ti
c

Long lived 
(42.6 fm/c)

Slightly 
Suppressed?
Multiplicity
dependent 
yield in pp 
under study

Suppressed !

Decays after 
kinetic freeze
out

Re-scattering in hadronic medium
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Strangeness enhancement
Baryon 

Mass 
(MeV/c2)

|S| 

Ω 1672 3 

Ξ*0 1530 2

Σ*± 1385 1

Ξ 1322 2 

Λ 1116 1 

p 938 0 

f0(980) and Ξ*(1820) in preparation

Φ(&&̅) → *+*,
Ξ∗(/&&) → 0+Ξ,

(66.7%)Λ∗(/2&) → 3*,
(22.5%)

5.0 fm/c
1387 MeV/c2Σ∗(//&, 22&) → 0Λ

(87%)

4.2 fm/c
896 MeV/c2

(66.6%)
*∗(2&̅) → *+0,

1.3 fm/c
770 MeV/c2

(100%)
6( 7/8/ + 22̅

2) → 0+0,
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PID with Time Projection Chamber PID with Inner Tracking System PID with Time Of Flight

Pb--Pb Multiplicity distribution using V0

pp Multiplicity distribution using V0

Hadron Gas
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Compare particles with similar quark contents

Increasing life time 42.6 fm/c1.6 fm/c

ALI-PUB-106925

Strangeness enhancement with Charged particle 
multiplicity(;<=>/;@) has smooth evolution across pp, 
p-Pb and Pb-Pb collisions

RESONANCES(Σ∗±, Ξ∗B) are also following same trend
as Λ and Ξ (Σ∗±/Λ and Ξ∗B/Ξ constant in p-Pb)

RESONANCES may have knobs that can be used to study the hadronic phase 
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Mass Lifetime StrangenessHadron class
770

(MeV/c2)

1.3 42.6

(fm/c)

Meson Baryon hidden1820

RESONANCES yields are influenced by Chemical freeze out temperature(CD>), Lifetime of Hadronic Phase, 
Lifetime of resonance itself, Scattering cross-section of decay products.

Suppression is measured in multiplicity 
dependent pp, p-Pb results as well.

Does it come from same mechanism?

Only Mass Effect? or Strangeness effect? 
→ Σ∗± is heavier than Ξ, but follows Λ


