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Examining how momentum resolution distorts

the correlation function
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MPD at Stage-I:
« TPC tracking: [n|<1.6 (Nhits>15)
* TOF & ECALcoverage: |n|<1.3
* PID: combined n|<1.3, p,<3 GeV/c,

limited PID 1.3<|n|<1.6 (dE/dx)
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MPD MR is about two times worse
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Input

UrQMD Bi+Bi Vs, =9 GeV

Minimum bias events

Data stored at nica cluster in miniDST format* (1e5 events at laptop)
Nhits>14

In|<1.3 (and also look at <0.5, 1.3<|n|<1.6)

Global and primary reconstructed tracks vs MC tracks

MC primary tracks only

*
/eos/nica/mpd/sim/data/MiniDst/dst-BiBi-09GeV-mp07-20-pwg3-250ev/BiBi/09.0GeV-0-14fm/UrQMD/BiBi-09GeV-mp07-20-pwg3-250ev-1/




MpdMiniTrack *miniTrack = dst->track(j);
if(!miniTrack->isPrimary())continue;

Int _t nhits = miniTrack->nHits();
if(nhits<15)continue;
1f(!'miniTrack->hasMcTrack())continue;

mcindex = miniTrack->mcTrackIndex();
MpdMiniMcTrack *mcTrack = dst->mcTrack(mcindex);
TVector3 Psim(mcTrack->p());//MC track
hEta->F1l1(Psim.PseudoRapidity());
hNhitsEta->Fill(Psim.PseudoRapidity(),nhits);
if(TMath::Abs(Psim.PseudoRapidity())>1.3)continue;
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AK and Femto

| pion kaon proton [n|<1.3 | Primaries, Nhits >14, | < 1.3

- 0 r 0 mkaon

X
o" . LT TTenion =
;-'_ 014 - -5 mmm el [ ) plon . o
) —
042 —bem otttk ) proton =3

i LU T A SUT UUT U S A S
0.08 -y Ty ey
0.06 -

0.04

" o mAsiupponBBD
002 -2 g nge88el EHC b

lllIlllllllllll]llllllllllllllllllllllIII

A A A % 02040608 1 12 1.4 16 1.8 2

| 1 1 [ | [ 1 [] | 1 [ 1 | 1 1 1 I [ 1 [] | 1 1 1 | 1 [] 1 I 1 1 1 | [ 1 [ | 1 [ 1 |
0 02 04 06 08 1 12 14 16 18 2 . .
p; (GeVie) Momentum resolution with TPC

P GeV/c




pion kaon proton n|<0.5
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Analysis of reconstructed data using MPD software

@ Dataset (reconstructed in MPD tracks) production:
/eos/nica/mpd/sim/data/MiniDst/dst-BiBi-09GeV-mp07-20-
pwg3-250ev/BiBi/09.0GeV-0-14fm/UrQMD/’

- 10 min
UrQMD Minimal Bias events
BiBi 9 GeV

- Mini Dst format

@ 2 KT bins (0.15-0.65) GeV/c

@ Kinematic conditions for pions
pT (0.15-1.45) GeV/c
leta|<1.0

@ Nhits TPC > 15
DCA<3cm
|VertexZ| < 75
PID : Nsigma for pion selections in TPC & TOF =2
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(pTrec-pTmc)/pTrec

ptrec-ptmc)ptrec

Our current study of p_. reconstruction in TPC (miniDST)

PlODS, primary ProjectionY of bink=[13.14] [x=0.180..0.210] ProjectionY of binx=[73,74] [x=1.080..1.110]
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3D Correlation functions with QS weights : Resolution / TTC

Pavel implemented

information from generator .

momenta and

freeze-out coordinates from
generator in “hidden info”
structure in MPD FEMTO;

Example of using MpdFemtoModelBPLCMS3DCorrFctnKt
class: Rosl = 3.54 fm
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Resolution correction coefficient (ALICE method) 3D case

Weights are calculated with momenta from generator for Gaussian source in LCMS taking into account QS

(now), then QS+Coulomb

Correction factor (q_) = CF(q__ "**""“*") | CF(q__*™"*"*")

CFs shoud be divided by correction factors calculated individually for each combination of Rout, Rside,Rlong

(e.g. 333, 555, 556, 455)

Pavel implemented
information from generator :
momenta and

freeze-out coordinates from
generator in “hidden info”
structure in MPD FEMTO,;

and created class
MpdFemtoModelCorrFctnMo
mResolution

— resolution calculation “a-la
ALICE”

Example of using MpdFemtoModelCorrFctnMomResolution
class: Rosl = 5 fm;pairCut - pairCut->setKt( 0.15, 0.66 );
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Macros MPD FEMTO (3D case)

MpdFemtoModelWeightGeneratorLednicky* hbtWeight = new

MpdFemtoModelWeightGeneratorLednicky();
hbtWeight-

>setPairType(MpdFemtoModelWeightGeneratorLednicky::PionPlusPionPlus());

hbtWeight->setCoul Off();
hbtWeight->setQuantumOn();
hbtWeight->setStrongOff();
hbtWeight->set3BodyOff();

MpdFemtoModelGausLCMSFreezeOutGenerator* hbtGenerator = new

MpdFemtoModelGausLCMSFreezeOutGenerator();
hbtGenerator->setSizeOut(5.0*TMath::Sqrt(2.0));
hbtGenerator->setSizeSide(5.0*TMath::Sqrt(2.0));
hbtGenerator->setSizeLong(5.0*TMath::Sqrt(2.0));

/I Theoretical model Manager.........cco.oovvvvveiiiiiiiie e

MpdFemtoModelManager* thModelManager = new
MpdFemtoModelManager();
thModelManager->setFreezeOutGenerator(hbtGenerator);
thModelManager->setWeightGenerator(hbtWeight);
thModelManager - createCopyHiddenInfo(kTRUE);

int gBPNbins = 60;
double gBPRange[2] ={-0.3, 0.3 };

MpdFemtoModelBPLCMS3DCorrFctnKt *qosl =
new MpdFemtoModelBPLCMS3DCorrFctnKt( "bpLCMS", gBPNbins,
gBPRange[0], gBPRange[1],
kTBins, kTRange[0], kTRange[1] );

gosl->connectToManager(thModelManager);

MpdFemtoModelCorrFctnMomResolution* corrFunctMomRes = new

MpdFemtoModelCorrFctnMomResolution("momRes", 60, -0.3, 0.3);
corrFunctMomRes->connectToManager(thModelManager);
/IhbtAnalysis — addCorrFctn(corrFunctMomRes);

/I Add correlation function to the analysis

hbtAnalysis->addCorrFctn(corrFunctMomRes);
hbtAnalysis->addCorrFctn( qosl );
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