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Experiment-independent correlation analysis
Dariusz Miśkowiec, GSI Darmstadt
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analysis scheme
experiment independence
multidimensional histograms
some results
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Why experiment-independent?

typical analysis involves:

particle momentum and id
event, track, pair cuts

pairing, event mixing
kinematics
histogramming
projecting, fitting
Coulomb correction
momentum resolution correction
analysis of HBT radii etc. 

10%

90%

Advantage 1: save work
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Why experiment-independent?

Switching between experiments becomes easy, so...

a new method proposed within one experiment 
can be immediately applied to others

a new analysis can be tested on old data, for which 
one knows what should come out

Advantage 2: cross-semination
and cross-checking
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Why experiment-independent?

Comparing between experiments gets easier because

same variables 
same representations of results
same analysis bugs

Advantage 3: easier comparison
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analysis scheme

DAnal
DAnalGlobal
DAnalSingle
DAnalCorrel

AliESDEvent
 

DEvent

DEventAliceESD

AliESDs.root
(ALICE tree)

result.root
(histograms)
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can at present handle ALICE, CERES, and CBM data

DAnal
DAnalGlobal
DAnalSingle
DAnalCorrel

AliESDEvent
 

DEvent

DEventAliceESD

AliESDs.root
(ALICE tree)

result.root
(histograms)

CSEvent
 

DEvent

DEventCeres3c2

runxxx_burstyyy.root
(CERES step3c2 tree)

auau.25gev*.reco.lit.root
(CBM tree)

DEvent

DEventCbm
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can at present handle ALICE, CERES, and CBM data

DAnal
DAnalGlobal
DAnalSingle
DAnalCorrel

AliESDEvent
 

DEvent

DEventAliceESD

AliESDs.root
(ALICE tree)

result.root
(histograms)

CSEvent
 

DEvent

DEventCeres3c2

runxxx_burstyyy.root
(CERES step3c2 tree)

auau.25gev*.reco.lit.root
(CBM tree)

DEvent

DEventCbm

FOPI tree

UEvent
 

tree

(FOPI Experiment at SIS)

(United Generators)
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United Generators project at GSI, 2005-2008

translates outputs from various 
event generators to a common 
event format 

http://wiki.gsi.de/cgi-bin/view/
Personalpages/UnitedGenerators

http://wiki.gsi.de/cgi-bin/view/Personalpages/UnitedGenerators
http://wiki.gsi.de/cgi-bin/view/Personalpages/UnitedGenerators
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Resulting correlation functions are stored 
in an 8-dimensional histogram

27,525,120 bins, 210 MB. Too big?

P. Danielewicz's
 

dream: two-particle tensor! 
Complete info, like pair ntuple

 
--

 
but binned.  

tru/mix/rot
 

3 bins
centrality

 
5 bins

pair y
 

4 bins
pair phi wrt. event plane

 
8 bins

pair pt
 

7 bins
q-polar angle

 
8 bins

q-azimuthal
 

angle
 

16 bins
q-magnitude

 
64 bins
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for comparison: traditional way of histogramming

array of histograms, same size, less convenient handling
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some results 

disclaimer:
no (serious) particle identification
no two-track cut

CERES/SPS
 

PbAu
 

158 AGeV
 

exp
 

24k

ALICE/LHC
 

pp
 

sqrt(s)=10 TeV
 

sim
 

400k

CBM/SIS300
 

AuAu
 

25 AGeV
 
sim

 
44k
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ALICE global variables
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CERES global variables
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CBM global variables
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ALICE singles 
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CERES singles 
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CBM singles 
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ALICE correlations (projections) 
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CERES correlations (projections) 
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CBM correlations (projections) 
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CERES correlations (denominator by event mixing)
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CERES correlations (denominator by rotating)
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ALICE correlations (denominator by rotating)
(1.2 M event, actually)
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CBM correlations (denominator by event mixing)
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summary: main features of this analysis

experiment independence easy comparison

multidimensional histograms efficient storage of results 

simplicity easy debugging, good for quick start
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backup
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what I like most in this analysis: it is short

analysis part: 1397 lines of code

ceres3c2 interface:
 

143 lines of code

alice
 

ESD interface:
 

99 lines of code

+ analysis task
 

130 lines of code

cbm
 

interface:
 

131 lines of code

-------------------------------------------------------------

1900 lines of code
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event format independence idea inspired 
by Alice way handling ESD/AOD

AliESDEvent
 

DEvent

DEventAliceESD

AliVEvent

AliESDEvent
 

AliAODEvent

analysis

ESD events
AOD events

analysisESD events

ALICE so
lutio

n

my s
olutio

n
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DEventAliceESD

AliESDEvent
 

DEvent

DEventAliceESD

analysisESD events
my s

olutio
n
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analysis part

DAnal
DAnalGlobal
DAnalSingle
DAnalCorrel

DEvent

result.root
(histograms)
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pair loop and histogramming
 

in DAnalCorrel
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DAnalCorrel.h

8-dimensional histogram
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multidimensional histogram class DHN
424 lines of code
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the simplest HBT analysis

loop over events
make pi-pi-

 

pairs
fill a p2-p1 histogram

mix events
make pi-pi-

 

pairs
fill a p2-p1 histogram

divide tru/mix

p2-p1 in pair c.m.

~1/source size

D. Antonczyk, thesis intro

true pairs mixed pairs correlation
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real analysis

p2-p1 is a vector correlation function is 3-dim

pair-y and pair-pt dependent

finite two-track resolution suppress close pairs

correction for Coulomb and momentum resolution
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... and can easily be extended to other data

DAnal
DAnalGlobal
DAnalSingle
DAnalCorrel

AliESDEvent
 

DEvent

DEventAliceESD

AliESDs.root
(ALICE tree)

result.root
(histograms)

CSEvent
 

DEvent

DEventCeres3c2

runxxx_burstyyy.root
(CERES step3c2 tree)

CSEvent
 

DEvent
pwg

DEventCeres3

runxxx_burstyyy.root
(CERES step3c1 tree)

FOPI tree

auau.25gev*.reco.lit.root
(CBM tree)

DEvent

DEventCbm



Experiment-independent HBT analysis,  D. Miskowiec, WPCF, Sep-2008 Krakow 37

pt fluctuation intro, CERES data

<p
i,p

j>
(M

eV
2 )

0.1 < pT < 1.5 GeV/c

Georgios TsiledakisPb+Au at 158 GeV per nucleon

short range correlations

confined to QINV <70 MeV
narrower and weaker for unlike 
pairs   HBT and Coulomb?

away-side 
correlations

elliptic flow,  jets?

decline with Δη

reproduced with event mixing
trivial effect of pt(η) dependence? 

short range and away-side correlation produce 
the observed centrality dependence

region around Δϕ

 

= 45o is not affected 
by the elliptic flow, HBT, Coulomb, jets

look here for the critical point
50 100 150 200 250 300 350

-10000

0

10000

20000

30000

40000

50000

< N part >

 0 < Δφ < 30
 30 < Δφ < 60
 150 < Δφ < 180

rich structure averaging 
over Δϕ

 

and Δη

 

is not good

p r e l i m i n a r y

p r e l i m i n a r y
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CBM pt-fluctuations
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