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PUBLISHED: 

• Multiplicity dependence of jet-like two-particle correlations in 
p-Pb collisions at sqrt(s_NN) = 5.02 TeV (Phys. Lett. B 741 (2015) 38-50 ) 

• Suppression of ψ(2S) production in p-Pb collisions at 
sqrt(s_NN)= 5.02 TeV (JHEP12(2014)073) 

• Measurement of prompt D-meson production in p-Pb 
collisions at sqrt(sNN) = 5.02 TeV (PRL 113, 232301 (2014))


• Exclusive J/ψ photoproduction off protons in ultra-peripheral 
p-Pb collisions at sqrt(s_NN) = 5.02 TeV (Phys. Rev. Lett. 113 (2014) 232504) 

• Production of inclusive Υ(1S) and Υ(2S) in p-Pb collisions at 
sqrt(s_NN)=5.02 TeV (Phys. Lett. B 740 (2015) 105-117) 

• Production of Σ(1385)± and Ξ(1530)0 in proton-proton collisions 
at sqrt(s) = 7 TeV (Eur. Phys. J. C 75 (2015) 1) 

• Measurement of electrons from semileptonic heavy-flavor 
hadron decays in pp collisions at sqrt(s)=2.76 TeV (Phys. Rev. D 91, 
012001 (2015))

New publications since last LHCC



Leonardo Milano - CERN 121st LHCC meeting - March 2015 3

SUBMITTED and ACCEPTED: 

• K*(892)0 and phi(1020) production in Pb-Pb collisions at sqrt(s_NN) = 
2.76 TeV (accepted by Phys. ReV. C) 

• Measurement of jet suppression in central Pb-Pb collisions at 
sqrt(s_NN) = 2.76 TeV (arXiv:1502.01689 [nucl-ex]) 

• Centrality dependence of particle production in p-Pb collisions at 
sqrt(s_NN)= 5.02 TeV (arXiv:1412.6828 [nucl-ex]) 

• Two-pion femtoscopy in p-Pb collisions at sqrt(s_NN)=5.02 TeV (arXiv:
1502.00559 [nucl-ex]) 

• Measurement of charged jet production cross sections and nuclear 
modification in p-Pb collisions at sqrt(s_NN)=5.02 TeV (arXiv:1503.00681 [nucl-ex]) 

• Forward-backward multiplicity correlations in pp collisions at 
sqrt(s)=0.9, 2.76 and 7 TeV (arXiv:1502.00230 [nucl-ex]) 

• Inclusive photon production at forward rapidities in pp collisions at 
sqrt(s) = 0.9, 2.76 and 7 TeV (arXiv:1411.4981 [nucl-ex])


New publications since last LHCC
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K*0, Φ in Pb-Pb
arXiv:1404.0495 [nucl-ex]

Accepted by Phys. Rev. C
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arXiv:1404.0495 [nucl-ex]

Lifetime

K*0 ~ 4 fm/c, Φ ~ 45 fm/c Same order of magnitude as the 

system lifetime in heavy-ion collisions

Re-scattering

Regeneration
YK*0,Φ

K*0, Φ in Pb-Pb
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arXiv:1404.0495 [nucl-ex]

Lifetime

K*0 ~ 4 fm/c, Φ ~ 45 fm/c Same order of magnitude as the 

system lifetime in heavy-ion collisions

Re-scattering

Regeneration
YK*0,Φ

Reconstruction channels:
K*0 → π± K∓ ( ~ 67 %)

Φ → K+ K- ( ~ 49 %)
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arXiv:1404.0495 [nucl-ex]
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K*0, Φ in Pb-Pb
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K*0, Φ in Pb-Pb
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K*0, Φ in Pb-Pb

- Dynamics in central Pb-Pb 
collisions dominated by mass 
- K*0 yield affected by 
rescattering
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Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

Submitted to Phys. Lett. B
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Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

Hard partons produced 
in the medium
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Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

Jet suppression quantified 
by means of the RAA

RAA =
1

<Ncoll>

Hard partons produced 
in the medium



Leonardo Milano - CERN 121st LHCC meeting - March 2015 11

Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

Strong suppression: <RAA>~0.28 in 0-10% and 0.35 in 10-30%

consistent with other LHC experiments

Particles with pT > 150 MeV/c (ET > 300 MeV for neutral) measured in 
ALICE, small correction from Jet energy scaling.
Well described by models at low pT,jet
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Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

Strong suppression: <RAA>~0.28 in 0-10% and 0.35 in 10-30%

consistent with other LHC experiments

Particles with pT > 150 MeV/c (ET > 300 MeV for neutral) measured in 
ALICE, small correction from Jet energy scaling.
Well described by models at low pT,jet

Strong suppression in  
central Pb-Pb collisions
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Jet energy loss in p-Pb

Submitted to Phys. Lett. B

arXiv:1503.00681 [nucl-ex]
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Jet energy loss in p-Pb

No Suppression in 
MB p-Pb collisions

Submitted to Phys. Lett. B

arXiv:1503.00681 [nucl-ex]
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Submitted to Phys. Rev. C
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Not easy to define <Ncoll> in the case of p-Pb
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Not easy to define <Ncoll> in the case of p-Pb

Multiplicity bias
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Not easy to define <Ncoll> in the case of p-Pb

Multiplicity bias Jet veto bias
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80% of the pp cross section

SPD multiplicity
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Not easy to define <Ncoll> in the case of p-Pb

Multiplicity bias Jet veto bias Geometric bias
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15

p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]
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Q

Strong biases predicted 
Glauber+Pythia model

15

p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]
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Strong biases predicted 
Glauber+Pythia model

15

p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Cronin enhancement not 
reproduced by model:

Cold(?) Nuclear Matter effect
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Q

Strong biases predicted 
Glauber+Pythia model
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

ZNA has the smallest bias:

- far from midrapidity

Cronin enhancement not 
reproduced by model:

Cold(?) Nuclear Matter effect
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p-Pb: centrality determination
arXiv:1412.6828 [nucl-ex]

Hybrid method:
multiplicity in the Pb-going side 
proportional to Ncoll

multiplicity at midrapidity 
proportional to Npart
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]

Submitted to Phys. Rev. C
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2-pion femtoscopy

Two-particle correlations of identical pions

arXiv:1502.00559 [nucl-ex]

from same events

from mixed events

q = p2 - p1

calculated in the Longitudinal 

Co-Moving System

Related to the size of the “region of homogeneity” in three directions:



Leonardo Milano - CERN 121st LHCC meeting - March 2015 19

2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]
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+ non femtoscopic (mini-jets) structures at 
large q=|q|, from Monte Carlo templates

Source emissions function:

- Gaussian

- Exponential (out, long) 

+ Gaussian (side)

Interaction kernel 
(symmetrized Coulomb 
wave function)

Shape depends on kT = <|pT,1 + pT,2|/2>, 
multiplicity
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]

<dNch/dη>1/3 used as proxy for the system size scaling ~ linear
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]

<dNch/dη>1/3 used as proxy for the system size scaling ~ linear

Similar values at low multiplicity, different scaling

Same for “long” and “side” directions

Pb-Pb 
p-Pb 
pp
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]

<dNch/dη>1/3 used as proxy for the system size scaling ~ linear

Similar values at low multiplicity, different scaling

Same for “long” and “side” directions

Larger radii in p-Pb 
 compared to ppPb-Pb 

p-Pb 
pp
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More news from pp

Phys. Rev. D 91, 012001 (2015)
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More news from pp

Phys. Rev. D 91, 012001 (2015)

arXiv:1502.00230 [nucl-ex]

Eur. Phys. J. C 75 (2015) 1
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News from P2
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ALICE detector - TRD completed

Final 5/18 TRD 
modules installed
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ALICE detector - DCAL installation

The Dijet Calorimeter 
(DCAL) installed

60 deg

A fourth PHOS 
module installed
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ALICE detector - Ready for operation

L3 doors closed - Dec 2014 Re-installation of UX25 
shielding - Dec 2014



Leonardo Milano - CERN 121st LHCC meeting - March 2015 26

Silicon pixel tracker for the ALICE Muon spectrometer

Upgrade: ALICE Muon Forward Tracker

Common ITS-MFT sensor

Unique open heavy flavours physics:

- J/ψ from beauty hadrons down to pT=0

- muon from charmed hadrons down to pT=1 GeV/c

- higher ψ(2S) significance

- improved performance in the low masses region

Draft sent to the LHCC referees on January 18th 2015. CDS link: http://cds.cern.ch/record/1981898   [GeV/c]
T
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Summary

Still data from RUN I 
to be analyzed

• 7 new publications

• 6 papers submitted

• 1 paper accepted for 

publication

• several contributions to 

conference proceedings
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Summary

READY for RUN II

…we are actually 
already running, 101 
muons in ALICE!

Still data from RUN I 
to be analyzed

• 7 new publications

• 6 papers submitted

• 1 paper accepted for 

publication

• several contributions to 

conference proceedings

Looking at the future

Upgrade operations 
ongoing
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Run II will be exciting, stay tuned!

Thank you!
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Backup slides



Leonardo Milano - CERN 121st LHCC meeting - March 2015 30

Multi-parton interactions (MPI) in p-Pb
 Phys. Lett. B 741 (2015) 38-50 

Published by Phys. Lett. B
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Multi-parton interaction (MPI) in p-Pb
 Phys. Lett. B 741 (2015) 38-50 
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Multi-parton interaction (MPI) in p-Pb
 Phys. Lett. B 741 (2015) 38-50 

number of independent particle sources

proportional to MPIs in Pythia - high multiplicity          high MPI multiplicity

ALICE, JHEP 09 (2013) 049 ALICE, Phys. Lett. B 741 (2015) 38-50

MPIs increase 
linearly with 
multiplicity
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Jet energy loss in Pb-Pb
arXiv:1502.01689 [nucl-ex]

From Anti-kT 
with R=0.2

From charged track momentum 
density ~190 GeV/c in 0-10%

Jet area

Unfolding procedure to get pT,true

Combined jet momentum resolution 
between 23 and 24%

Jet reconstruction efficiency 
between 90-95%
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2-pion femtoscopy
arXiv:1502.00559 [nucl-ex]

at low kT pp has a ~10-20% smaller 
radius

- Model comparison suggests a compact 
configuration of energy deposition

- kT slope reproduced

general decrease with kT in data and models

Similar conclusions from 
Exponential + Gaussian 
source assumption
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Multi-parton interaction (MPI) in p-Pb
 Phys. Lett. B 741 (2015) 38-50 

- <Nassoc, nearside> shows a plateau

- consistent with picture where high multiplicity is an 
incoherent fragmentation of parton-parton collisions

- double-ridge unrelated minijet production?

Peak region Ridge region-

Long-range correlations removed from the jet 
peak to study the jet-like structures

Δφ

How is the multiplicity generated in p-Pb collisions?
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FB multiplicity correlations in pp
arXiv:1502.00230 [nucl-ex]
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Electrons from heavy flavour decays
Phys. Rev. D 91, 012001 (2015)

Phys. Rev. D 86, 112007 (2012)

pT (GeV/c)

TPC(dE/dx)+TOF(β) TPC(dE/dx) TPC(dE/dx)+EMCal(E/p)

2 4.5

Background from cocktail

Unfolding to correct for energy 
loss (bremsstrahlung)

- mainly π0 (~80%) + J/Ψ (~10% at high pT)

Minimum bias + EMCal trigger 
data
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Σ(1385)± and Ξ0 in pp
Eur. Phys. J. C 75 (2015) 1

Existence of pentaquark state 
Φ(1860) → Ξ,π investigated, no 
significant excess observed

Reference for future Pb-Pb 
measurement


