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Quick recap

With the help of low pT electron tracks, in dielectron analysis,
signficant amount of improvement in S/B is foreseen.

As discussed in the last presentations, part of it is can seen already →
≈ 2 factor.

However, still there is room for more rejection of combinatorial
background(CB).
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Source of remaining CB after close TPC cut1

1These numbers/analysis are using MPDROOT version: request 25 version of MPDROOT
(commit b95c9cb8 on https://git.jinr.ru/nica/mpdroot/-/commits/massprod
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Category b and c indicate substantial amount of partner electrons are
not reconstructed.

However, not all inefficiency is due to reconstruction algorithm.

Partial effect is coming from simulations, where some amount of
electrons do not leave MC response in the TPC.

So no MC point in the TPC → no track reconstruction.

https://git.jinr.ru/nica/mpdroot/-/commits/massprod


Track reconstruction efficiency2

2These numbers/analysis are using MPDROOT version: request 25 version of MPDROOT
(commit b95c9cb8 on https://git.jinr.ru/nica/mpdroot/-/commits/massprod
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This ratio of reconstructed electron tracks with Nhits in the TPC > 4 to the
all reconstructible tracks (has MC points in the TPC) should be close to 1.

It is not because some electrons are ”lost” as they do not leave any MC
points in the TPC → not ”reconstructible”.

Effect propagates through different sleection cuts and gives significantly less
efficiency than what we should achieve.

https://git.jinr.ru/nica/mpdroot/-/commits/massprod


Step by step demonstration: reconstruction efficiency
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Request 25.

All generated electrons in the
denominator.

Only electrons having MC points in
the TPC in the denominator.



Primary e± within |η |< 1.0: Lost electrons → Private production3

3These numbers/analysis are using MPDROOT version: request 25 version of MPDROOT
(commit b95c9cb8 on https://git.jinr.ru/nica/mpdroot/-/commits/massprod
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As mentioned, the effect is from generated level.

≈15% of electrons do not leave MC points in the TPC hence not
reconstruction of those electrons.

https://git.jinr.ru/nica/mpdroot/-/commits/massprod


Primary e± within |η |< 1.0: Lost electrons → Official productions
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This problem is not observed in other productions, only in Request 25.

In request 25, we use external pythia8 decayer.

After reporting the problem, Alexander Zinchenko has fixed the issue
in the MC track GEANT4 settings → next slides.



Problems with MCStack
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The main problem was that with GEANT4 previous input settings the
MCStack was not used for handling decay products, while it was used
to put secondary particles in Pythia decayer.

This may have affected the cascade decays, i.e., for example,
π0-mesons from omegas. If the input setting ”stackPopper” in
g4Config.C is added, the stack starts to be used.

In addition, due to usage of some internal variable to pass some
information (which was overwritten by GEANT4), the particle with
some index in the event (number 11) was lost.



Problems with MCStack
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Problems with MCStack
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Details

For this study, the files in the commit shown in previous slides were
added to the request 25 version of MPDROOT (commit b95c9cb8 on
https://git.jinr.ru/nica/mpdroot/-/commits/massprod).

And this version is used to get these results.

I have also updated the beam pipe geometry (air → vacuum).

Before fix: 6242 events.

After fix: 7649 events.
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https://git.jinr.ru/nica/mpdroot/-/commits/massprod


Primary e± within |η |< 1.0 - ≈ 6-8K Min. Bias UrQMD BiBi events
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With new updates in the MCStack and GEANT4 settings, new issue of lost
electrons due to external pythia decayer seem to have vanished.

Before and after fix scenario - MPDROOT version (one used for Request 25).

Results with latest versions also show similar improvement (see the back up).



Primary e± within |η |< 1.0 - ≈ 6-8K Min. Bias UrQMD BiBi events
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This provides improvement in the
single electron efficiency.

This will give big boost to the
di-electron analysis → CB rejection.

Therefore, we would like to request for
a new production for dielectrons.



Improvement in the reconstruction efficiency
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For 0.2 < pT < 2 GeV/c.

Cuts Efficiency±Error Improvement±Error

Nhits > 4 0.820±0.008
- 0.959±0.004 1.17±0.01

Nhits > 39 0.755±0.009
- 0.882±0.006 1.17±0.01

+ DCA cut 0.712±0.010
- 0.837±0.007 1.18±0.02

+ TPC PID 0.633±0.010
- 0.753±0.009 1.19±0.02

+ TOF Matching 0.456±0.011
- 0.541±0.010 1.19±0.03

+ TOF PID 0.462±0.011
- 0.547±0.010 1.18±0.03

+ ECAL Matching 0.484±0.011
- 0.576±0.010 1.19±0.03

+ ECAL PID 0.355±0.010
- 0.427±0.010 1.20±0.04



Conclusions

The issue of lost electrons in the TPC during Geant transport seem to
have been fixed.

The effect of this on the electron reconstruction and PID efficiency
(≈ 20%) is seen (Request 25 MPDROOT version).

Similar effect is also seen with latest versions of MPDROOT4

This is expected to have an effect on the dielectron analysis and
would help in rejecting the CB as well as improve the signal.

If the agreement is reached, a new production for dielectrons with this
fix is requested.

4the results are in the back-up, however, there is some inconsistency related to the
conversions which need to be cross-checked.
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BACK-UP
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Effect on multiplicities of electron sources
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Average multiplicities for pT > 200 MeV/c per 100 events (|η | < 1.0
and produced within 2 cm)

Cuts Average Multiplicity±Error Improvement±Error

Before Fix π0-Dalitz 10.97±0.42
After Fix π0-Dalitz 12.89±0.50 1.17±0.06

Before Fix η-Dalitz 0.95±0.12
After Fix η-Dalitz 1.15±0.15 1.22±0.22

Before Fix ρ0 0.11±0.04
After Fix ρ0 0.09±0.04 0.82±0.47

Before Fix ω 0.24±0.06
After Fix ω 0.10±0.05 0.44±0.25



Details

For this study, the files in the commit shown in these slides were
added to the March 24, 2024 version of MPDROOT (commit
9f84583f on https://git.jinr.ru/nica/mpdroot/-/commit/

9f84583fe2c2544d3bcad1739bf0fbf6104e5dc9).

And this version is used to get these results.

I have also updated the beam pipe geometry (air → vacuum).

For before fix scenario: March 18, 2024 version of MPDROOT
(commit aa3dfb40 on https://git.jinr.ru/nica/mpdroot/-/

commit/aa3dfb40011f813366964321eb8be754cb06621a).

Before fix: 6264 events.

After fix: 7715 events.
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https://git.jinr.ru/nica/mpdroot/-/commit/9f84583fe2c2544d3bcad1739bf0fbf6104e5dc9
https://git.jinr.ru/nica/mpdroot/-/commit/9f84583fe2c2544d3bcad1739bf0fbf6104e5dc9
https://git.jinr.ru/nica/mpdroot/-/commit/aa3dfb40011f813366964321eb8be754cb06621a
https://git.jinr.ru/nica/mpdroot/-/commit/aa3dfb40011f813366964321eb8be754cb06621a


Primary e± within |η |< 1.0 - ≈ 6-8K Min. Bias UrQMD BiBi events
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With new updates in the MCStack and GEANT4 settings, new issue of lost
electrons due to external pythia decayer seem to have vanished.



Primary e± within |η |< 1.0 - ≈ 6-8K Min. Bias UrQMD BiBi events
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This provides improvement in the
single electron efficiency.

This will give big boost to the
di-electron analysis → CB rejection.

Therefore, we would like to request for
a new production for dielectrons.



Improvement in the reconstruction efficiency
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For 0.2 < pT < 2 GeV/c.

Cuts Efficiency±Error Improvement±Error

Nhits > 4 0.824± 0.008
- 0.967± 0.004 1.17± 0.01

Nhits > 39 0.749± 0.009
- 0.889± 0.007 1.19 ±0.01

+ DCA cut 0.708± 0.009
- 0.833± 0.008 1.18± 0.02

+ TPC PID 0.629± 0.009
- 0.743± 0.010 1.18 ±0.02

+ TOF Matching 0.454± 0.010
- 0.528± 0.011 1.16 ±0.03

+ TOF PID 0.460± 0.010
- 0.533± 0.011 1.16± 0.03

+ ECAL Matching 0.483± 0.010
- 0.555± 0.011 1.15 ±0.03

+ ECAL PID 0.358± 0.010
- 0.406± 0.011 1.14± 0.04



Effect on multiplicities of electron sources
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Average multiplicities for pT > 200 MeV/c per 100 events (|η | < 1.0
and produced within 2 cm)

Cuts Average Multiplicity±Error Improvement±Error

Before Fix π0-Dalitz 11.12±0.38
After Fix π0-Dalitz 13.60±0.47 1.22±0.06

Before Fix η-Dalitz 1.28±0.13
After Fix η-Dalitz 1.15±0.14 0.90±0.14

Before Fix ρ0 0.03±0.02
After Fix ρ0 0.1±0.04 3.33±2.59

Before Fix ω 0.23±0.06
After Fix ω 0.14±0.05 0.61±0.27

Before Fix γ 2.58±0.18
After Fix γ 2.17±0.19 0.84±0.1

Contribution from conversions before beam pipe despite using updated
geometry → needs cross-check.


