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ALICE at the LHC

Physics motivation
V0 


Forward rapidity  
detectors for minimum 

bias trigger

TPC  
Gaseous detector (Ar-CO2)  
used for tracking and PID  
via dE/dx measurements  

(σdE/dx ~ 5,5%) 

ITS 
Innermost silicon detector 
used for tracking, vertex 

reconstruction and PID via 
dE/dx measurements  

(σdE/dx ~ 12%)

Data
‣ pp collisions at √s = 5.02 TeV collected in 2015. 
‣ ~108 minimum bias triggered events analysed. 
‣ PID cuts: |NσTOF| < 3 when TOF is matched, 

otherwise |NσTPC| < 2. 
‣ Pair cuts: |y| < 0.5.

Detectors used for the analysis 
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Acceptance x Efficiency
Monte Carlo simulated data sample: PYTHIA8 
+ injected f0(980) and f2(1270) signals. 

(Acc⇥ ")(pT) =
Reconstructed f0(980) ! ⇡+⇡+

Generated f0(980) ! ⇡+⇡+
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Signal extraction - f0(980)       π+π- 
The uncorrelated 
background is estimated 
using the Like-Sign 
Background technique 
(Figures 4, 5, 6). 

Contributions by other 
resonances in the invariant 
mass window under study 
make the signal extraction 
very challenging. 

A composite fit model is 
used (Figures 7, 8, 9).

f(M⇡⇡) = (relBW (⇢) + relBW (f0) + relBW (f2))⇥ PS(M⇡⇡) + bg(M⇡⇡)
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ALICE Preliminary
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‣ f0(980), ρ0(770), f2(1270):  
Relativistic Breit-Wigner x 
Phase Space factor.  

‣ Residual background: 
Maxwell-Boltzmann. 

relBW =
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Short-lived hadronic resonances are useful probes for the 
late hadronic phase in the evolution of ultra-relativistic 
heavy-ion collisions (Fig. 1). Lifetimes are of the same order 
of magnitude as the time span between the chemical and 
kinetic freeze-out (~10 fm/c).  

uū + dd̄p
2
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pp collisions  
‣ First attempt to perform this measurement with ALICE 

(Fig. 2) in inclusive production. 
‣ Baseline for measurement in AA collisions. 
‣ Yields in different collision systems: information about 

nature of exotic hadrons [3]. 

f0(980)

Particle    Mass [GeV/c2]    Width [GeV/c2]    Decay modes

0.99 ± 0.02 From 0.01 to 0.1
The Particle Data Group [1] only provides ranges for mass and width.

ππ (dominant) 
KK (seen) 
γγ (seen)  

2Kinetic 
freeze-out

Chemical 
freeze-out

Decay Regeneration Re-scatteringf0(980)   
‣ Probe for the hadronic phase. 
‣ Similar lifetime as the K*(892). 
‣ Similar mass as p and ϕ(1020).

‣ Elusive nature: it was associated 

to qq structures, considered as a 
(q)2(q)2 tetraquark and as a mixture 
of qq and tetraquark [2].
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Resonance Mass [GeV/c2] Width [GeV/c2]

f0(980) 0.9734 (0.01-0.1)

ρ0(770) 0.7753 0.1491

f2(1270) 1.2755 0.1867

Fit parameters settings a

f0(980) parameters from the 
unconstrained fit are within 
PDG ranges. To improve the 
fit stability, f0 mass is fixed to 
the value resulting from the 
free fit. f0 width, ρ0 and f2 
parameters are constrained 
or fixed at the PDG values 
(Table a).
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Uncertainties: stat. (bars), syst. (boxes)

ALICE Preliminary

 = 5.02 TeVspp, 

 | < 0.5y|
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(Acc⇥ ")(pT) ·B.R.
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finel = normalisation to INEL events
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TOF  
Detector based on MRPC 

technology used for PID via 
time-of-flight measurements 
(resolution on particle arrival 

time ~ 80 ps)
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‣ The analysis demonstrates the feasibility of the measurement in inelastic pp collisions over a wide 
transverse momentum range: f0(980) yield has been measured from 0 to 8 GeV/c (Fig. 10). 

‣ The pT-integrated f0/π ratio is consistent with LEP results (Fig. 11). 
‣ Statistical Hadronisation Model [6] underestimates f0/π ratio, as in e+e- collisions (Fig. 11). 
‣ f0(980)/ϕ(1020) ratio as a function of the transverse momentum suggests that ϕ and f0 have 

similar spectral shapes (Fig. 12).  
‣ As a next step, the possibility to detect f0(980) also in high-multiplicity events will be explored.
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