UNICOR correlation analysis package

Dariusz Miskowiec, GSI Darmstadt

@ Joop over events ...from CERES, ALICE, CBM...
@ fill two-track histograms ...multidimensional

@ store histograms on root file ...in an eternally readable format
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Why same analysis for different experiments?

@ correlation analysis is to 90% experiment-independent

® methods developed within one experiment can be
applied to the others

@ analysis can be tested against known experiment

@ better comparison between experiments
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analysis scheme

[runxxx_burstyyy.root] CSEvent DEvent

(CERES step3c2 tree)

DEventCeres3c2

result.root
(histograms)

DAnal
AliESDs.root ) DAnalGlobal
[ (ALICE tree) ] AlIESDEvent DEvent DAnalSingle
) DanalCorrel
DEventAliceESD DanalPtfluct
DAnalHighpt
auau.25gev*.reco.lit.root DEvent
(CBM tree)
DEventCbm
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lmplementatlon of experiment-independence

the Alice ESD/AOD dilemma
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Why multidimensional histograms?

Example: HBT correlation function in 8-dim histogram

tru/mix/rot 3 bins
centrality 5 bins
pairy 4 bins
pair phi wrt. event plane 8 bins
pair pt 7 bins
g-polar angle 8 bins
g-azimuthal angle 16 bins
g-magnitude 64 bins

P. Danielewicz's dream: two-patrticle tensor.
Complete info, like pair ntuple -- but binned.

27,525,120 bins, 210 MB. Too big?
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for comparison: traditional way of histogramming

for (£1=0; £1<Z; £1l++) {

for (pp=0; pp<5; pp++) |

for (th=0; th<3; th++) {

for (ph=0; phil; ph++) |
Sprlntf{myat '25%d%d%d%s%s %s", trmi [£1]. pp. th, ph, pnam [10], pnam[11], "ginw") ;
hl[fl][pp][th][Ph][lﬂ][ll][D] new THID (myst, myst, 500, 0, 5) ;
sprintf (myst, "Es%d%didis%s %s", temi [£1]. pp. th, ph, pnam [10], pnam[11]. "minw") ;
hi[f1] [pp] [th] [ph] [i0] [11]T1] = new THID (myst, myst, 500, 0,5) ;
sprintf (myst, "Es%d&did%s%s %s", temi [£1]. pp. th, ph, pnam [10], pnam[11], "dtheta: dphi") ;
hE[fl][pp][th][Ph][1D][11][D] = new THED (myst, myst, 50, -250, 250, 50, -50, 50 ;
sprintf (myst, "Es%d%didis%s %s", trmi [£1], pp. th, ph, pnam [10], pnam[11], "qgper: gpac") ;
hE[fl][pp][th][Ph][lﬂ][ll][l] new TH2D (myst, myst, 20, 0.0, 0. 2, 40, D.E,D.E};
sprintf (myst, "%s%d%dad%s%s %s", temi [£1]. pp. th, ph, pnam[10], prnam[11]. "gout: gside: glong") ;
h3[£1] [pp] [th] [ph] [10][11]0] = new TH3D (myst, myst, 30, -0.15,0.15,30,-0.15,0.15, 30, -0. 15, 0. 15} ;

— e et Tt

array of histograms, same size, less convenient handling
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DHN class

(441 lines of code, here essentials of header file)

class DHN : public THID {

public:
OHW () : THID(), £Ndimi0) {printf ("DHN ohject createdin");}
DHM (Char t +*nam, Int t ndim, Thxis *+*ax); /S constructor from scratch
OHM (Char t *filename, Char t *name); A# constructor from file
virtual ~DHHN() {printf ("DHN ohject %s deletedin", GetWame());}
Int t GetWdim{) const freturn £Ndim;}
Thxis *Getdxis(Int t 1) const freturn (Thxis*) &fhxis[i];}

Int t Filli{Double t *mt, Double t y=1); // fill histo
Int £ Fill{Double t =0, Double t =1, ...};// fill histo

Int t Writei) const; £ sawe histo and axis on file

A project along (integrate over) one axis

OHN +*Projectdlong(char *nam, Int £t dim, Int £ first=-1, Int £ last=-1};

Af project on 1-dim histogram

THID *ProjectOnichar *nam, Int t dim, Int t *first=0, Int t *last=0) const;

A/ project on 1-dim histogram

TH1D *ProjectOn{char *nam, Int t dim, Double t *first, Double t +last);

Af project on 2-dim histogram

THEZD *ProjectOnichar *nam, Int t diml, Int t diml, Int £ *first=0, Int t *last=0) const;

protected:
Int t fHdim; A nomber of dimensions
TA¥1 S fozis [ fMastdim] ; ff ames
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some results

® CERES/SPS PbAu 158 AGeV exp 24k

® ALICE/LHC pp sqrt(s)=10 TeV sim 0.4-2M

® CBM/SIS300 AuAu 25 AGeV sim 44k
disclaimer:

@ no (serious) particle identification
@ no two-track cut

UNICOR correlation analysis package, PWG4 28-Oct-2008 8



CERES global variables
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ALICE global variables
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ALICE singles
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ALICE HBT correlations (projections)
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ALICE HBT correlations

10 TeV pp pythia. Track cuts: neg, ncsl 120, dca, pid.

hist1034 rooticnn

100 -E].?E-:yc-nl}.EIS '.U .25-:y-:l’_'l.25| 1}.25-=y-=ﬂ .TE: . all y's

q (Ge\ic) q (Ge\ic) q (Gevic) q (GeVic)

D. Miskowiec, 24.09.2008

- 0.00=kt=0.10
- 0 10<kt<0.20
- 0. 20=kt=0.30
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7 all kt's
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ALICE HBT correlations

10 TeV pp pythia. Track cuts: neg, ncsl 120, pid.

higt1 032 rootichn

10.0 -E].?E-qrc-l}.zls '.U .25-:3;:0.25' 1).25-:y-:ﬂ .?5: . all ¥'s
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D. Miskowiec, 24.09.2008
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1 all ki's
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CERES HBT correlations (denominator by rotating)

kuku.root'cnn
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newest addition: ALICE high pt correlations
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J-c'H]F J'C'H]F
BOETC1 BOE——
70E TOE:.... i
BOE B0
BOE- i s0f
B0E-d e fenih 3ok
B S0 SO SO U T SN0t O 10 ORI TOR S) e S N S N O
407 G 02030808 1 13714 S 87 0 03040608 1 1273 0.050.10.150.20.250.3035040450.5

trumix

UG5 04 02 0 02 04 08 O 5550 35 50 60 70 B0 B0 100
trig ata trig pt {GeV}
:-c'H]F J-C'H}B J-C'H]F
1£? ........ T | LTS | PRI I. .......... T, _: "H}DD; _-____J.___‘_“_J._d‘_‘_“l‘___‘_t-lr“d‘_‘__lv“_d‘_. 13:_ | | T :_ T
10F- ; = EEDD;— 1.5%_
8t E 2500E 125
3 3 2000F- oF
U S SN S SO O E 1500F H3
F el ] 1000F- 3
b S S S . FT5 | OSRUUUOE VTR SR SO SO SO E S
o : : : : 3] E : : : = 2:_ :. : : : 3
R S p—y 05 s X B R Gtz 0 0s 0E oo 05

ass eta - trig eta

(thanks Jason Ulery)

wegth

ass phi - trig phi

cantrality

ass pt/ trig pt

Mon Oct 27 08:52:30 2008
UNICOR correlation analysis package, PWG4 28-Oct-2008

16



ALICE high pt correlations, projections on dphi

10 TeV pythia pp. 0.5 M events
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summary of UNICOR features

@ experiment independent
@ uses multidimensional histograms

@ simple (2000 lines of code)

@ can quickly yield simple physics results (two-pion
HBT, pt-fluctuations, high pt correlations)

@ notintended to compete with sophisticated analyses

(but can be compared to them in simple cases)
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backup



United Generators project at GSI, 2005-2008

astil root file

translates outputs from various
event generators to a common
event format

raat file roat file

06
00

Pythia

. root file
in raat

ascii roat file

Pythia decay

ascii

HBT
afterburner

fram resol
acceptance

root file

ascii

anus file root file

Hijing
in root

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

Qy (GeV)
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CERES singles
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CERES correlations (projections)
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CBM correlations (projections)
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CBM correlations (denominator by event mixing)
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pt fluctuation intro, CERES data

Pb+Au at 158 GeV per nucleon Georgios Tsiledakis
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CBM pt-fluctuations
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why experiment-independence

For example, typical HBT analysis involves:

® particle momentum and id
® event, track, pair cuts 10%
@ pairing, event mixing )

® kinematics

@ histogramming
@ projecting, fitting > 90%
® Coulomb correction

® momentum resolution correction

® analysis of HBT radii etc. J
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