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E-by-E Fluctuations

Collision: A+A 

 how fluctuation really transferred?

 what is the width?

 How much initial fluctuation retains ?

 Weather there is spatial patches in the temperature 

distribution?

 Is it 1 to 1 corresponds?

 Whether that fluctuation changes from meson to 

baryon to strange particles

If we find something 
then what???
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OUTLINE

Temperature  Fluctuation                         

(Motivation?? Review)

① Event-by Event : Global 

Model study  Previous Data  ALICE Data 

② Within The Event : Local

Model Study  Hydro  Data
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Heavy Ion Collisions

A AQGP

Smaller

Enlarged

1. Initial State fluctuations 

2. Thermodynamical fluctuations

3. Statistical fluctuations

Sources 

1

CV
= DTeff

ebye / Teff
ebye( )

2

( L. Stodolsky, Phys. Rev. Lett. 75, 1044 (1995) )

Prelude

Chemical
Freeze-out

Kinetic

( Uli Heinz, arXiv:1304.3634 )

Fluctuations
at the time of 
collisions



• But limit is the problem : 
and fit uncertainty as well 

• Low multiplicity

mT =
2Teff

2 + 2m0Teff +m0
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m0 +Teff
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How to Measure Temperature?
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We Define Heat Capacity

Sp. Heat

Dimensionless Quantity 

Blast-Wave (simultaneous)
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A. Bazavov et.al.
Phys. Rev. D 90, 094503 (2014)
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STAR, Phys. Rev. C 72, 044902
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1. For Alice What is Centrality Scan of cv?

2. What about the species dependency? 
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Detector  performance & PID Techniques
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TPC --> dE / dx 

TOF --> b = d /cDt

PID Techniques

1. Gaussian unfolding
2. TFractionFitter unfolding
3. Landau + Gaussian PID
4. nσ ( N sigma ) PID

nsTPC =
dE / dxMeasured - dE / dx
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Data/MC Sets & Cuts

DATA Used in the AnalysisMC simulation 

LHC11a10a_bis ,  kMB ,  Available Statistics LHC10h ,  kMB ,  Available Statistics

Event selection ----------------------------------------------------------------------------------
Centrality         :           0-5% by V0M ,
Quality             :            pass 2
Vertex              :            N contributors > 0 for primary vertex
Data Type        :            AOD (AOD090 for MC and AOD086 for data) 

:            AOD (AOD162 for MC and AOD160 for data)

Track Selection ----------------------------------------------------------------------------------
Filter bit          :           768  , 272,
Rapidity Cut   :           -0.5 to 0.5   (for identified particle)
Eta Cut            :           -0.8 to 0.8
PT Cut              :            0.2 to 2.2 GeV/c

Data Set & Trigger

Filter bit 768 :                                                                   GetStandardITSTPCTrackCuts2010(kTRUE,1) 

SetMinCrossedRowsTPC(120) SetMaxChi2PerClusterITS(36)                                        

SetMaxFractionSharedTPCClusters(0.4)                                 SetMaxChi2TPCConstrainedGlobal(36) 

SetEtaRange(-0.9,0.9)                                                                SetPtRange(0.15,1e10)

39510, 139507, 139505, 139503, 139465, 139441, 139440, 139438, 139437, 139360,139329, 139328, 139314, 139310, 139309, 139173, 139107,
139105, 139042, 139038,139037, 139036, 139029, 139028, 138980, 138979, 138978, 138977, 138872, 138871,138870, 138837, 138732, 138730,
138666, 138662, 138653, 138652, 138638, 138624,138621, 138583, 138582, 138579, 138578, 138534, 138469, 138442, 138439, 138438, 138396,
138364, 138359, 138225, 138201, 138200, 138197, 138192, 138190, 137848, 137843, 137752, 137751, 137748, 137724, 137722, 137718, 137704,
137693, 137692, 137691, 137686, 137685, 137639, 137638, 137608, 137595, 137549, 137544, 137541, 137539, 137443, 137441, 137440, 137439,
137434, 137432, 137431, 137430, 137366, 137243, 137236, 137235, 137232, 137231, 137162, 137161

Run No
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Efficiency & Spectra

TPC TPC+TOF

12



VEC

C

Corrected Spectra

TPC TPC+TOF
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ALICE Result ( Uncorrected) 14
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Questions

1. The Systematics and other checks are on going (effects of jet, flow fluctuations) 
2. It will be a nice study on 5.02 TeV as multiplicity is high
3. For local details effects need to be discussed.


