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Table 2.2: Expected cross-section and counts for each of the gluon probes per one effective year of SPD
running (10" s). Detector acceptance and reconstruction efficiency are not taken into account.
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spdroot @ e

#° master v | spdroot Find file :

Edit README.md

a7d748b4 | If History
Danila Gleynik authored 2 montns ago

Name Last commit Last update
EJaeg changed material in ACD fro... 3 years ago
E3bbc BBC update by Zhanibek 2 years ago
B3 common Straw tracker (barrel): increa.. 2 years ago

Ficura: SPDRoot framework:
git.jinr.ru/nica/spdroot.git


https://git.jinr.ru/nica/spdroot.git
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PyTHIA CONFIGURATION: SIGNAL VS BACKGROUND

Signal Events (1);)

Background Events

// Setup for p-p collision
P8gen->SetBeam (2212, 2212, 27.);

// Production processes J/psi
P8gen->SetParameters ("Charmonium: gg2ccbar (351) [351(1)]g = on,off");
P8gen->SetParameters ("Charmonium: gg2ccbar (351) [351(8)]g = on,off");
P8gen->SetParameters ("Charmonium:qg2ccbar (351) [351(8)]1q = on,off");
P8gen->SetParameters ("Charmonium: qgbar2ccbar (351) [351(8)]g = on,off");
P8gen->SetParameters ("Charmonium: gg2ccbar (351) [150(8)]g = on,off");
P8gen->SetParameters ("Charmonium: qg2ccbar (351) [150(8)]1q = on,off");
P8gen->SetParameters ("Charmonium: qqbar2ccbar (351) [150(8)1g = on,off");
P8gen->SetParameters ("Charmonium: gg2ccbar (351) [3PJ(8)]g = on,off");
P8gen->SetParameters ("Charmonium: qg2ccbar (351) [3PJ(8)1q = on,off");
P8gen->SetParameters ("Charmonium: qgbar2ccbar (351) [3PJ(8)]g = on,off");

// Jpsi decays to p+ p-
P8gen->SetParameters("443:0neChannel= 1 1 0 2212 -2212");

// To run
primGen->AddGenerator (P8gen) ;
run->SetGenerator (primGen) ;

// Gaussian beam Z-position 30cm
primGen->SetTarget (0., 30.);
primGen->SmearGausVertexZ (KTRUE) ;

// Setup for p-p collision
P8gen->SetBeam (2212, 2212, 27.);

// Production processes

P8gen->SetParameters ("SoftQCD:all

// To run
primGen->AddGenerator (P8gen);
run->SetGenerator (primGen) ;

// Gaussian beam Z-position 30cm
primGen->SetTarget (0., 30.);

primGen->SmearGausVertexZ (kTRUE) ;
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EvVENT RECON, GEANT4

1 // [INNER (VERTEX) TRACKING SYSTEM (ITS) HIT PRODUCER]
2 // Input: mc—event, mc—particles , its—points

3 // Output: mc—its —hits

4

5| SpditsMCHitProducer« its_hits_producer = new SpdltsMCHitProducer ();
7| its_hits_producer —>SetVerboselLevel (1);

9| Run—>AddTask (its_hits_producer);

1

11] // [STRAW TRACKING SYSTEM (BARREL+CAPS) HIT PRODUCER]

12| // Input: mc—event, mc—particles ,

13) 7/ ts—barrel—points and/or ts—endcaps—points

14] // Output: mc—ts—hits

15

16| SpdTsMCHitProducer+ ts_hits_producer = new SpdTsMCHitProducer ();

18] ts_hits_producer —SetHitType(’v’); // ’'v’=(R) (default), 'w’=(R,Z)

20| ts_hits_producer —>SetVerboseLevel (1);

22| Run—>AddTask(ts_hits_producer);
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ANALYSIS, ROOT

TFilex outputFile = TFile ::Open(”output.root”, "RECREATE”);
TTree~ dataTree = new TTree(”jpsiData”, "Processed J/psi parameters”);
dataTree —>Branch ("pMom_s”, &pMom_s, “pMom_s/F”);

dataTree —>Branch
dataTree —>Branch
dataTree —>Branch

pxF_s”, &pxF_s, "pxF_s/F”);

pbarMom_s”, &pbarMom_s, “pbarMom_s/F”);

"pbarxF_s”, &pbarxF_s, "pbarxF_s/F”);

while( (IT—NextEvent()) &% (ne_total < events_max) )

{
// Store the p and pbar in p and pbar
int pdg = mctrack—>GetParticlePdg ();
if ( pdg == 2212 ) //for proton
{
fitted_pprot = true;
pMom_s= p3.Mag2();
pxF_s=p3.Z()/(27/2) ;

if ( pdg == —2212 ) //for antiproton

fitted_ppbar = true;
pbarMom_s= p3.Mag2();
pbarxF_s=p3.Z()/(27/2);
}

dataTree—>Fill (); //to save in the tree
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INVARIANT MASS DISTRIBUTION

Invariant mass
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TRANSVERSE MOMENTUM DISTRIBUTIONS.

Filtered signal transverse momentum p,_ Vs p_

FIGURA: In (a) p Vs p Signal event transverse momentum distributions. In (b) The transverse

distribution with a cut off applied.
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FIGURA: In (a) p Vs p Signal event transverse momentum distributions. In (b) The transverse

distribution with a cut off applied.
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POLAR ANGLE DISTRIBUTIONS

Polar Angle Distribution for p *
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FIGURA: Polar angle distributions (°) for p and p in signal and background. (b) and (d) show applied cut-offs.
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In summary these cuts, for signal events, are presented in Table 1

Cut to filter data Parameter Signal
Cut1 Polar angle p c05(0) € [35,145]
Cut 2 Polar angle p cos(0) € [25,155]
Cut3 cos(cx) cos(a) € [—0,6,0,7]
Cut 4 Transverse momentum | x+y—2,3>0andx+y—2,8<o0

Cuapro: Cuts for background events
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INVARIANT MASS DISTRIBUTION ANALYSIS

Invariant mass
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CONCLUSION

» Opening angles between daughter particles: signal events have acute angles as
can be expected, for the detector setup, whereas background events show obtuse
angles.

P Polar angles of daughter particles : signal distributions are predominantly flat,
whereas background distributions are significantly peaked at highly forward and
backward orientations.

» The comparative before-and-after cuts shown in serve as a prime example of
background event filtering because the analysis between forced decays and all
random combinations of pp it is necessary to study the feasibility of production
of charmonia 1, — pp in SPD for a whole year of data as Figure 3 exemplify.

» The implemented cuts improved the signal-to-background ratio (S/B), in 3 ©
window enhance the analysis. The S/B ratio increased from 1077 before the cuts
to 1077 after the cuts.
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