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Outline

• Physics  motivation
• ALICE EM-Calorimeters
• Data process from raw data to physics results
• First results from 900GeV proton-proton 

collisions with run-2009
• Conclusions and outlook
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Motivation

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

Fundamental matter, early universe, QGP …



4

Study the QGP and learn about the QCD matter
Golden probe by photon and jet 
Diagnose the QGP signal by direct photon ( thermal 
+prompt) measurement
Light neutral mesons extraction
Test the pQCD, mT scaling …

Observations

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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PRL 98,012002
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Insight the properties of hot medium and understand the 
mechanism of parton energy loss
Nuclear modification factor
Azimuthal correlation measurement triggered by direct-
photon, high pt π0

Feasibility to access the fragmentation function

Observations

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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ALICE detectors
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• ALICE EM-Calorimeters = EMCAL + PHOS + DCAL (upgrade)
• Dedicated on heavy-ion collisions at √SNN=5.5TeV
• Cope with high multiplicity dNch/dy~8000

EMCAL

PHOS

DCAL
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Comparison of EM-Calorimeters
ResolutionMaterial Δϕ

Energy(GeV) Position(mm)
1.4⊕5.9/ √E

6.0/ √E
STAR(BEMC) Pb <1 360 0.05*0.05 14%/√E⊕1.5 % 3.2⊕5.8/ √E

Endcap LAr

0.7⊕2.3/ √E

1.5⊕5.3/ √E

135
45

360

360

100
110

DCAL Pb >0.2 
<0.7

60 0.0143*0.0143

PbSc <0.35 0.011×0.011 8.1%/√E⊕2.1%
PbGl <0.35 0.008×0.008 5.9%/√E⊕0.8%

>1.4
<3.2

EM-Endcap >1.479
<3.0

0.0174*0.0174
~ 0.05*0.05

EMCAL Pb <0.7 0.0143*0.0143
11%/√E⊕1.7%

PHENIX

RHIC

Barrel LAr

EM-Barrel

PHOS PbWO4 <0.12 0.004*0.004 3.3%/√E⊕1.1 %

ALICE

|η| Granularity

<1.375 0.003*0.1
0.025*0.025
0.05*0.025

<1.479 0.0174*0.0174
2.8%/√E⊕0.3 %CMS PbWO4

ATLAS Liquid 
Ar

10%/√E⊕0.2 %

• High granularity and high resolution with PHOS
• Larger acceptance of the ALICE EM-Calorimeters
• EMCAL and PHOS+DCAL are back to back dedicated on jet measurement 
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Light neutral mesons measurement
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π0(η)->2γ
Decay channel Branch ratio(%)
π0 ->2 γ 99.98
η-> 2 γ 39.38

ω(782)-> π0 γ->3 γ 8.9

η-> π0 π+ π- 28.0
ω(782)->π0 π+ π- 89.1
Ks

0-> π0 π0 30.69

21

21 ||
EE
EEAsy

+
−

=
The two photons merged together when ptπ0>20~30GeV/c (PHOS)
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Role of pi0

• Tuning and calibrate the detector in the early stage
• Main background for direct photon access
• Measurement of “Jet quenching”

- RAA measurement
- Jet tomography

• pp runs as a reference  for pA and AA
• Test the pQCD, mT scaling

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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ω(782)→π0γ, 3.< pT<4. GeV/c, with EMCAL

π0 →2γ η →2γ

ω(782) (η )→3π 6< pT<7 GeV/c with EMCAL

We can …

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

Pythia MB 10TeV, LHC09a4, http://alimonitor.cern.ch/job_details.jsp
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ALICE detectors in run 2009~2010

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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Summary of run 2009

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

• 20 hours data-taking
• 316k pp@900GeV data collected
• Integrated luminosity: 10.2 μb-1
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The course of analysis
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Generator Hits SDigit Digits

Experiment Raw data
(ddl, date, root) Raw fitter

Cluster

Track Segment

PID

ESD/AOD

Analysis 
framework

Bad channel map

Altro (mapping)

HG/LG

ADC to EMC

Reco parameters

Pedestal

ACC*Rec

Trigger efficiency

Off-vertex

Conversions

Alignment

Time shift

Simulation

Data-taking

OCDB
(eg. Phos)

Corrections

Reconstruction

Raw spectra

Bin shift …

Others

physics results

Global run info

Theoretical 

Other data point …

Mc

Systematic uncertainties

Track-match
SSA
TOF
Bayesian
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From raw data to cell energy

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

• The raw shape is fitted by Gamma2 to 
extract the amplitude and timing

• Ratio(HG/LG)~16
• Calibrated by LED cell by cell
• A cluster is a group of adjacent digits

A cluster
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Veto the charged by track-matching 

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

PHOS
EMCAL

PHOS
EMCAL PHOS

EMCAL

Simulation with pythia 900GeV pp MB
Charge particle contamination

- EMCAL: ~20% 
- PHOS:   ~30%
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EMCAL PHOS

(Stat. only) (Stat. only)

π0 invariant mass spectra

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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Background subtraction by mixing-events

• EMCAL

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

Real IVM Mix IVM Real/Mix

Real/Mix Real and normalized

ALI
CE 

Work
 in 

pro
gre

ss

Signal

1.00<pT<1.5GeV/c

(Stat. only)
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Background subtraction by mixing-events

• PHOS

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

Real IVM Mix IVM Real/Mix

Real/Mix Real and normalized Signal

ALI
CE 

Work
 in 

pro
gre

ss

1.00<pT<1.5GeV/c
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Real data vs. MC

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         
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• Peak position shift
• Better understanding with the detectors and real data
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Outlook and conclusion

Renzhuo WAN            rwan@cern.ch FCPPL, April 7~9, 2010, Lyon, France         

• Measure the π0 pt up to 3 GeV/c by PHOS and 
EMCAL with the pp@2009

• Statistics is still limited to do a fine calibration
• 7TeV pp collisions have started from Mar. 30
• Better understand the detectors 
• Expecting the physics at the new TeV era

Thanks for your attention!
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