
Status of ALICE detector   

§  The aim of the ALICE experiment 
§  ALICE detector layout and status 
§  ALICE data 
§  pPb highlights (performance, trigger statistics, high-level trigger) 
§  ALICE results and observables (now and in future) 
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The aim of ALICE 
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Studying the properties of the QGP phase  

 
Comparing collisions of different systems  

(pp, pA,AA) 
 



Detector: 
Length: 26 meters 
Height: 16 meters 
Weight: 10,000 tons 

Collaboration: 
> 1000 Members 
> 100 Institutes  
> 30 countries 

ALICE detector 
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ALICE detector 
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Detector: 
Length: 26 meters 
Height: 16 meters 
Weight: 10,000 tons 

Collaboration: 
> 1000 Members 
> 100 Institutes  
> 30 countries 

ACORDE (cosmics) 
V0 scintillator centrality 
η: -1.7– -3.7, 2.8–5.1 
T0 (timing) 
ZDC (centrality) 
FMD (Nch -3.4<η<5) 
PMD (Nγ, Nch) 

Central Barrel 
2 π tracking & PID 

|η| < 1 



ALICE detector 
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Detector: 
Length: 26 meters 
Height: 16 meters 
Weight: 10,000 tons 

Collaboration: 
> 1000 Members 
> 100 Institutes  
> 30 countries 

Muon Spectrometer  
-2.5 > η > -4 
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Status of MUON 
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France has large implications on  
hardware, software, analysis and also management 
 
•  Triggering efficiency: ~98% 
•  Tracking efficiency: ~90% 

pp 

pPb 

PbPb 
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Status of SSD  
(Oct. 2012) 
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•  Operational half-ladders:  135/144 ~ 94% 
•  Active modules: 1547/1698 ~ 91% 
•  Overall efficiency ~90% 
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Status of VZERO 
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§  100% of continuous operation over 4 years 
§  All channels are active 
§  ~40% decrease of signal in a few channels 

(PMT ageing ?)  
§  The PMT’s to be replaced 

Nominal interaction point 
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Status of EMCAL 
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January 2012: Insertion of 2x1/3 EMCal Supermodules at φ = 110°  
EMCal completed 

11520 active cells in EMCAL in 10 Supermodules 
 
~30 dead cells and  less than 200 bad cells  
 over the whole  RUN I (some may be recoverable) 
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ALICE now and after LS1 
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ALICE Status 3/5 PHOS   
13/18 TRD   
18/18 TOF 
7/7 HMPID 
12/12 EMCAL 
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4/5 PHOS   
18/18 TRD   
18/18 TOF 
7/7 HMPID 
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Main activities planned for LS1: 
•  Complete TRD detector (+5 Supermodules) 
•  Install DCal calorimeter (8 Supermodules)   
     Including support structure and support beams 
•  Install +1 PHOS Supermodule  
•  Numerous detector consolidation efforts 

+1 PHOS 

DCAL 

+5 TRD 



ALICE data 

LHC France, Annecy, 2 - 6 Apr. 2013 11  I. Belikov 

•  Two heavy-ion runs at the LHC so far: 
•  in 2010 – commissioning and the first data taking 
•  in 2011 – already above nominal instant luminosity 

•  pp since 2009: 0.9, 2.36, 2.76, 7 and 8 TeV  
•  pPb run just finished at the beginning of this year 

Year System Energy √sNN (TeV) Integrated luminosity 

2010 Pb – Pb  2.76 ~ 10 µb-1 

2011 Pb – Pb  2.76 ~ 0.1 nb-1 

2013 pPb  5.02 ~ 30 nb-1 

2013 pPb run:  
39 fills,  
197 h stable beams 

Period Configuration Beam B	
  field N.	
  of	
  runs N.	
  of	
  events	
  (*)

LHC13b MB pA -­‐0.5	
  T 12 33	
  M	
  (MB)

LHC13c MB pA -­‐0.5	
  T 14 101	
  M	
  (MB)

LHC13d rare pA -­‐0.5	
  T 23 1.67	
  M	
  (MB)	
  (**)

LHC13e rare pA +0.5	
  T 32 2.5	
  M	
  (MB)	
  (**)

LHC13f rare Ap +0.5	
  T 85 6.3	
  M	
  (MB)	
  (**)

Period Configuration Beam B	
  field N.	
  of	
  runs N.	
  of	
  events	
  (*)

LHC13b MB pA -­‐0.5	
  T 12 33	
  M	
  (MB)

LHC13c MB pA -­‐0.5	
  T 14 101	
  M	
  (MB)

LHC13d rare pA -­‐0.5	
  T 23 1.67	
  M	
  (MB)	
  (**)

LHC13e rare pA +0.5	
  T 32 2.5	
  M	
  (MB)	
  (**)

LHC13f rare Ap +0.5	
  T 85 6.3	
  M	
  (MB)	
  (**)

** and many rare triggers ! 



Trigger statistics, pPb 2013 
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Minimum bias, and “rare triggers” data taking (muon, gamma, jet, UPC, …)  



Recorded data 2012/2013 
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1.65PB  
8 periods in 2012 (LHC12a to LHC12h) 
6 periods in 2013 (LHC13a to LHC13f) 
2 Copies @CERN (T1) and a distributed copy @6 T1s) 
(~13% of data stored in Lyon) 



vertexing 

HMPID 

TRD 

ALICE detector performance, pPb 2013 
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ITS TPC 

TOF 

MUON 

•  particle identification (practically all known techniques) 

•  extremely low-mass tracker ~ 10% of X0 
•  excellent vertexing capability 
•  efficient low-momentum tracking – down to ~ 100 MeV/c (à 0 in MUON) 



High-Level Trigger, pPb 2013 
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High-Level Trigger (HLT)  
 “Mode C” :  TPC cluster finding, discard TPC raw data 

                         data reduction factor ~4.3 
 (Worked extremely well,  QA-ed with 1% of raw data) 

Only ALICE can do this: 
§  TPC full tracking, running on GPUs (4x faster, 3x less modules) 

“Cleaned” event “Raw” event 
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ALICE results 

16  I. Belikov I. Belikov 16  



ALICE observables 
(now and in future) 
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             A.Rossi        LHC days in Split, 06/10/2012 

27 

Summary: ALICE Upgrade Physics Reach 

Topic Observable 
Approved  

(1/nb delivered,  
0.1/nb m.b.) 

Upgrade  
(10/nb delivered,  

10/nb m.b.) 

Heavy flavour D meson RAA pT>1, 10% pT>0, 0.3% 

D from B RAA pT>3, 30% pT>2, 1% 

D meson elliptic flow (for v2=0.2) pT>1, 50% pT>0, 2.5% 

D from B elliptic flow (for v2=0.1) not accessible pT>2, 20% 

Charm baryon/meson ratio (Λc/D) not accessible pT>2, 15% 

Ds RAA pT>4, 15% pT>1, 1% 

Charmonia J/ψ RAA (forward y) pT>0, 1% pT>0, 0.3% 

J/ψ RAA (central y)$ pT>0, 5% pT>0, 0.5% 

J/ψ elliptic flow (forward y, for v2 =0.1) pT>0, 15% pT>0, 5% 

ψ’ pT>0, 30% pT>0, 10% 

Dielectrons Temperature IMR$ not accessible 10% on T 

Elliptic flow IMR (for v2=0.1) not accessible 10% 

Low-mass vector spectral function not accessible pT>0.3, 20% 

Heavy nuclei hyper(anti)nuclei, H-dibaryon 35% (4
ΛH) 3.5% (4

ΛH) 

pT coverage (pT
min) and statistical error for current ALICE with approved programme and upgraded 

ALICE with extended programme. Error in both cases at pT
min of “approved”. Errors are statistical at min pT of a measurement 
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ALICE at this conference 
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Talks: 
§  Charged particle production in Pb-Pb and pPb with ALICE, M. Guilbaud (IPNL) 

§  Prompt photon measurements with ALICE, A. Mas (SUBATECH) 

§  Toward jet tomography of QGP in ALICE, N. Arbor (LPSC) 

§  Quarkonium and open heavy flavors in pp with ALICE, L. Valencia Palomo (IPNO) 

§  Quarkonia and heavy flavors in Pb-Pb with ALICE, M. Marchisone (LPC) 

§  J/ψ elliptic flow measurement in Pb-Pb with ALICE, L. Massacrier (SUBATECH) 

§  Soft QCD regime, di-µ resonances in pp, pPb, Pb-Pb with ALICE, A. Uras (IPNL) 

§  Low-x structures of nuclei with J/ψ prod. in Ultra-Peripheral Pb-Pb with ALICE,  
D. Tapia Takaki (IPNO) 

§  ALICE upgrade, L. Molnar (IPHC) 

Posters: 

§  Neutral meson prod. in pp and Pb-Pb with ALICE, G. Conesa Balbastre (LPSC) 

§  Study of prod. mechanisms of K0s, Λ and anti-Λ in Pb-Pb, X. Sanchez Castro (IPHC) 

§  J/ψ studies in pPb with ALICE, I. Lakomov (IPNO) 

§  Others… 
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Backup slides 
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vertexing 

HMPID 

TRD 

ALICE performance in Pb-Pb and pp 
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•  particle identification (practically all known techniques) 

•  extremely low-mass tracker ~ 10% of X0 
•  excellent vertexing capability 
•  efficient low-momentum tracking – down to ~ 100 MeV/c 

ITS TPC 

TOF 



Offline operations 2012/2013 
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60% simulation, 10% RAW data reco,  
10% organized analysis, 20% individual user analysis 
 
465 individual users  
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ALICE future plans 
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Precision measurement of the QGP parameters at µb = 0 
to fully exploit scientific potential of the LHC 

Main physics topics, uniquely accessible with the ALICE 
detector: 

•  measurement of heavy-flavour transport parameters 
•  study of QGP properties via transport coefficients (η/s, q) 
•  hadronization mechanisms via baryon/meson ratio 

•  measurement of low-mass and low-pT di-leptons  
•  study of chiral-symmetry restoration 
•  space-time evolution and equation of state of the QGP 

•  J/ψ , ψ’, and χc states down to zero pT in wide rapidity range 
•  statistical hadronization versus dissociation/recombination 

For main physics program: factor > 100 increase in statistics  
(maximum readout with present ALICE ~ 500 Hz) 
For triggered probes: increase in statistics by factor > 10 

^ 
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