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spdroot

Figura: 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 (ηc)
1 // Setup for p-p collision
2 P8gen->SetBeam(2212, 2212, 27.);
3
4 // Production processes J/psi
5 P8gen->SetParameters(”Charmonium:gg2ccbar(3S1)[3S1(1)]g = on,off”);
6 P8gen->SetParameters(”Charmonium:gg2ccbar(3S1)[3S1(8)]g = on,off”);
7 P8gen->SetParameters(”Charmonium:qg2ccbar(3S1)[3S1(8)]q = on,off”);
8 P8gen->SetParameters(”Charmonium:qqbar2ccbar(3S1)[3S1(8)]g = on,off”);
9 P8gen->SetParameters(”Charmonium:gg2ccbar(3S1)[1S0(8)]g = on,off”);
10 P8gen->SetParameters(”Charmonium:qg2ccbar(3S1)[1S0(8)]q = on,off”);
11 P8gen->SetParameters(”Charmonium:qqbar2ccbar(3S1)[1S0(8)]g = on,off”);
12 P8gen->SetParameters(”Charmonium:gg2ccbar(3S1)[3PJ(8)]g = on,off”);
13 P8gen->SetParameters(”Charmonium:qg2ccbar(3S1)[3PJ(8)]q = on,off”);
14 P8gen->SetParameters(”Charmonium:qqbar2ccbar(3S1)[3PJ(8)]g = on,off”);
15
16 // Jpsi decays to p+ p-
17 P8gen->SetParameters(”443:OneChannel= 1 1 0 2212 -2212”);
18
19 // To run
20 primGen ->AddGenerator(P8gen);
21 run->SetGenerator(primGen);
22
23 // Gaussian beam Z-position 30cm
24 primGen ->SetTarget(0., 30.);
25 primGen ->SmearGausVertexZ(kTRUE);

Background Events
1 // Setup for p-p collision
2 P8gen->SetBeam(2212, 2212, 27.);
3
4 // Production processes
5 P8gen->SetParameters(”SoftQCD:all = on”);
6
7 // To run
8 primGen ->AddGenerator(P8gen);
9 run->SetGenerator(primGen);
10
11 // Gaussian beam Z-position 30cm
12 primGen ->SetTarget(0., 30.);
13 primGen ->SmearGausVertexZ(kTRUE);
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Event recon, GEANT4

1 / / [ INNER ( VERTEX ) TRACKING SYSTEM ( ITS ) HIT PRODUCER]
2 / / Inpu t : mc−event , mc−p a r t i c l e s , i t s−po i n t s
3 / / Output : mc−i t s−h i t s
4
5 SpdItsMCHitProducer ∗ i t s _ h i t s _ p r o d u c e r = new SpdItsMCHitProducer ( ) ;
6
7 i t s _ h i t s _ p r o d u c e r −>Se tVe r bo s eL e v e l ( 1 ) ;
8
9 Run−>AddTask ( i t s _ h i t s _ p r o d u c e r ) ;
10
11 / / [STRAW TRACKING SYSTEM (BARREL+CAPS ) HIT PRODUCER]
12 / / Inpu t : mc−event , mc−p a r t i c l e s ,
13 / / t s−b a r r e l−po i n t s and / or t s−endcaps−po i n t s
14 / / Output : mc−t s−h i t s
15
16 SpdTsMCHitProducer ∗ t s _ h i t s _ p r o d u c e r = new SpdTsMCHitProducer ( ) ;
17
18 t s _h i t s _ p r odu c e r −>Se tHi tType ( ’ v ’ ) ; / / ’ v ’ = (R ) ( d e f a u l t ) , ’w ’ = (R , Z )
19
20 t s _h i t s _ p r odu c e r −>Se tVe r bo s eL e v e l ( 1 ) ;
21
22 Run−>AddTask ( t s _ h i t s _ p r o d u c e r ) ;
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Analysis, root

1 T F i l e ∗ o u t p u t F i l e = T F i l e : : Open ( ” output . r o o t ” , ”RECREATE” ) ;
2 TTree ∗ da taT ree = new TTree ( ” j p s iDa t a ” , ” P ro ce s s ed J / p s i pa ramete r s ” ) ;
3
4 dataTree−>Branch ( ”pMom_s” , &pMom_s , ”pMom_s / F ” ) ;
5 dataTree−>Branch ( ” pbarMom_s ” , &pbarMom_s , ” pbarMom_s / F ” ) ;
6 dataTree−>Branch ( ” pxF_s ” , &pxF_s , ” pxF_s / F ” ) ;
7 dataTree−>Branch ( ” pbarxF_s ” , &pbarxF_s , ” pbarxF_s / F ” ) ;
8
9 wh i l e ( ( IT−>NextEvent ( ) ) && ( n e _ t o t a l < events_max ) )
10 {
11 / / S t o r e the p and pbar i n p and pbar
12 i n t pdg = mctrack−>Ge tPa r t i c l e Pdg ( ) ;
13 i f ( pdg == 2212 ) / / f o r pro ton
14 {
15 f i t t e d _ p p r o t = t r u e ;
16 pMom_s= p3 . Mag2 ( ) ;
17 pxF_s=p3 . Z ( ) / ( 2 7 / 2 ) ;
18 }
19 i f ( pdg == −2212 ) / / f o r a n t i p r o t on
20 {
21 f i t t e d _ p p b a r = t r u e ;
22 pbarMom_s= p3 . Mag2 ( ) ;
23 pbarxF_s =p3 . Z ( ) / ( 2 7 / 2 ) ;
24 }
25 dataTree−> F i l l ( ) ; / / to save in the t r e e
26 }



Feasibility of
ηc → pp̄ at SPD

Experiment

J. A. Duran

General

MC Simulation

Conclusion

References

Invariant mass distribution

Figura: Invariant mass distribution for signal and background events.
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Transverse momentum distributions.

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

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

Figura: Polar angle distributions (◦) for p and p̄ 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
Cut 1 Polar angle p cos(θ) ∈ [35, 145]
Cut 2 Polar angle p̄ cos(θ) ∈ [25, 155]
Cut 3 cos(α) cos(α) ∈ [−0,6,0,7]
Cut 4 Transverse momentum x+y− 2,3> 0 and x+y− 2,8< 0

Cuadro: Cuts for background events
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Invariant Mass Distribution Analysis

Figura: Invariant mass distribution and 3σ window (S/B ratio) comparing results before and after applying
Table 1 cuts.
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Conclusion
I Opening angles between daughter particles: signal events have acute angles as

can be expected, for the detector setup, whereas background events show obtuse
angles.

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

I 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 pp̄ it is necessary to study the feasibility of production
of charmonia ηc → pp̄ in SPD for a whole year of data as Figure 3 exemplify.

I The implemented cuts improved the signal-to-background ratio (S/B), in 3 σ

window enhance the analysis. The S/B ratio increased from 10−7 before the cuts
to 10−5 after the cuts.
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