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ALICE milestones in 2010 
ÅDemonstrate detector and analysis readiness
ïPerformance

ïEarly scientific results

ÅCollect a substantial data sample of pp collisions 
ïReference for HI (most of the MB sample, a fraction of the 
ñhard probesò one)

ïSpecific study of high multiplicity  events

ïStudies complementing the other pp experiments

ÅFIRST HEAVY ION RUN: main ALICE target
ïPerformance & First results 

Åé while continuing construction: ALICE has gone 
through a continuous upgrade program, ongoing.
ïNext target: Completion of EMCAL Installation and +50% in 

TRD coverage during the Christmas shutdown
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ALICE
> 1000 Members, 

growing,  from both NP 

and HEP communities

33 Countries

116 Institutes

~ 150MCHF capital cost
(+ ófreeô magnet)

History

1990-1996: Design

1992-2002: R&D

2000-2010: Construction

2002-2007: Installation

2008 -> : Commissioning

3 TP addenda along the way: 

1996: muon spectrometer   

1999: TRD

2006 : EMCAL
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ALICE is differenté
ÅALICE differentfrom ATLAS, CMS and LHCb

ïExperimentdesignedfor HeavyIon collision

Åonly dedicatedexperimentat LHC, mustbecomprehensiveand able
to cover all relevantobservables

ÅVERY robusttrackingfor pT from 0.1 GeV/c to 100 GeV/c

ïhigh-granularity3D detectorswith manyspacepointsper track(560 
million pixels in the TPC alone, giving 180 space points/track)

ïvery low material budget  (< 10%X0 in r < 2.5 m )

ÅPID overa very largepT range

ïuse of essentially all known technologies

ÅHadrons, leptonsand photons

ÅExcellentvertexing

ïPrice to bepaid: 

ÅSlow detectors

ÅLimited coverage

ÅComplementaryto the otherexperiments



5

Detector:

Size: 16 x 26meters

Weight: 10,000tons

ALICE

ACORDE

V0

T0

ZDC

FMD

PMD

Technologies:18

Tracking:    7

PID: 6

Calo.: 5



INDIA in ALICE
ÅA Major Player! 

ïAligarh Muslim University

ïChandigarh, PunjabUniversity

ïBhubaneshwar

ïGauhatiUniversity

ïJaipur - Universityof Rajastan

ïJammuUniversity

ïKolkata - BoseInstitute

ïKolkata ïSahaInstitute

ïKolkata - VECC 

ïMumbai ïIIT-Bombay



PMD

photons

MUON arm 

-pairs 

India 
in ALICE

¸at the core of the technology:
ĔFront-end electronics VLSI full -custom design and 

manifacturing: the MANAS chip (for PMD and MS)

Ĕhigh tech PMD: 

Ù100% Indian Project

ĔMuon Spectrometer:

Ĕworlwide collaboration, with India as major player      

-> Sation 2 construction 

-> High Level Trigger Development

ĔNow Launching Upgrades: FoCal

¸at the core of the Physics:
ĔPMD: 

Ùon the track of flow

Ù chase surprises (DCC)

ĔLuminosity project (cross sections) 

ĔMuon Spectrometer: 

Ù solving theQuarkonia puzzle



5 stations of Tracking Chambers
1 & 2 : quadrant type
3, 4 & 5 : slats type

The ALICE 
muon 

Spectrometer

Dipole

Iron Wall

Absorber

y

xz

2 stations of Trigger Chambers

dedicated to the (di-)muons 
measurement (2.5<<4) Muon Tracking Chamber



Å 5 stations of two Cathode Pad Chambers           

~ 100 m2 

Å 1.1 106 channels, occupancy < 5% (in Pb+Pb)

Ą Read out at 1 kHz 

Å Chamber thickness ~ 3% X0

Å Beam test results for the spatial resolution : 50 

m for a required resolution < 100 m

Muon Tracking 
Chambers

St 3, 4 & 5 : 140 slats 
(max size 40280 cm2)

St 1 & 2 : 16 quadrants 

Collaboration
France, India, 
Italy, Russia

Manu

Manas electronics chip: 

16-channel Amplifier, shaper, 

track-and-hold



Station2, 100% Made in India,  as Appeared on the CERN Courier



Muon HLT:
PT Cut Efficiency

Main motivation of Dimuon HLT

For the Muon Spectrometer,
HLT algorithms are supposed to
improve the pT cuts (1 GeV or 2
GeV at most, depending on beam
luminosity) as defined by Muon
Trigger Station (L0 Trigger),
which are important remove the
combinatorial background of low
momentum particles to clear
the J/Ƿand Y signals. A typical
processing rate of 1 kHz is the
design requirement of muon HLT
for heavy ion Pb-Pb collisions.

The HLT performance approaches the offline one 



×Rapidity & Multiplicity 
distributions of photons

×Determination of reaction plane 
and probes of thermalization via 
study of azimuthal anisotropy

×Multiplicity Fluctuations

×Signal of chiral symmetry 
restoration (DCC) through the 
measurement of charged particle 
(FMD) and photon multiplicities in a 
common phase space

PMD : Physics Goals
Measurement of photon 
multiplicity and its spatial 
distribution in the forward region 
on an event-by-event basis

:́ 2.3 to 3.9  
Z dist.: 361.5 
cm from IP 
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PMD 
Construction

~221K honeycomb gas cells, 
arranged in 48 modules, 
readout by MANASchips.


