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Outline

. Scope of activities
. Inner Tracking System (ITS) studies
. Related Work Packages:
1. ITS track reconstruction
2. Exclusive D-meson decay selection
D+- semileptonic decays
. Outlook
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Scope of activities

1. Open charm studies: exclusive decays — Inner Tracking
System (ITS) performance evaluation (synergy with ITS
project) — dedicated track reconstruction methods (“Vector
Finder”)

. Semi-leptonic decays and charmonia — lepton (electron)
tagging (synergy with dilepton studies) — energy loss
simulation and reconstruction in TPC for dE/dx PID
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MPD Inner Tracking System based on MAPS

Reconstruction of charmed particles in Au+Au central
collisions with MPD ITS3+TPC tracking system
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MPD Inner Tracking System based on MAPS

MPD ITS geometric models

Two ITS geometric models were used for simulation:

1) project model {ITS-5-40) with 5 layers consisting of ladders with standard MAPS
Sensitive area: 15530 mm’
Thickness: 50 pm
Number of pixels: 512x1024
Pixel size: 28528 pm?.

2) Ims3-ike model {ITS-5-35) with OB consisting of 2 layers of standard MAPS and
IB consisting of 3 layers of bended staves of MAPS {15 um pitch) with
large area and thickness of 30 pm
Size of bended MAPS:

1 layer - 280%56.5 mm?
2 layer - 280%75.5 mm? -
3 layer - 280*94.0 mm? _
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MPD Inner Tracking System based on MAPS

MPD ITS geometric models

Basic project model ITS3-like model
ITs-5-35
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MPD Inner Tracking System based on MAPS

D' reconstruction in ITS-5-35 + TPC using VF + TMVA
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MPD Inner Tracking System based on MAPS

D* reconstruction efficiency with two ITS models

ITS3-like model
M(nnK): signal+background(100M)

Project model
M(nnK): signal+background(100M)
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The reconstruction efficiency increases by 25% when using ITS with an Internal
Barrel built on the base of a new type of sensors {(bended MAPS with large area)
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MPD Inner Tracking System based on MAPS
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Track reconstruction: Vector Finder for ITS

Efficiency

D. Zinchenko
—o— VeciogFinder “

— Kalman Filter

Efficiency

~—a— Vector Finder

Kalman Filter

BM@N tracker
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TMVA package: input variables

p+p @ 25 GeV Pythia8 (Equivalent statistics ~1B events)
Thanks to V.Kondratev for sharing his experience with TMVA package usage

Input variable: Pointing angle Input variable: Pi-K-Pi max distance Input variable: Chi2 of K Input variable: P of track 1 Input variable: P of track 2 Input variable: Angle K-pi
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TMVA package: network performance

TMVA overtraining check for classifier: BDTD TMVA overtraining check for classitier: MLPBFGS
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D*() 3-prong decays
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D* DECAY MODES

Most decay modes (other than the semileptonic modes) that involve a neu-
tral K meson are now given as K'(S) modes, not as K modes. Nearly always
it is a K% that is measured, and interference between Cabibbo-allowed

and doubly Cabibbo-suppressed modes can Invalidate the assumption that
2r(K%) = r(k9).

Scale factor/
Mode Fraction (I"; /) Confidence level

; Inclusive modes
e semileptonic (16.07 0.30 ) %

e anything (17.6 312 )%
K anything (25.7 1.4 )%
KPanything + K%anything (61 L5 )%
K" anything (59 4 08 )%
K*(892) anything (6 5 ) %
K*(892)% anything (23 + 5 ) %
K" (892)% anything < 6.6 %
1 anything (63 =+ 07 )%
' anything ( 1.0a + 0.18 )%
r anything (112 4 0.04 )%

D° DECAY MODES

Most decay modes (other than the semileptonic modes) that involve a neu-
tral K meson are now given as Kg modes, not as K modes Nearly always
it Is a K2 that Is measurad, and Iinterference between Cabibbo-allowed

and dcmb]sy Cabibbo-suppressed modes can invalidate the assumption that
2M(K2) « r(RO),

Scale factor/
Mode Fraction (I';/I') Confidence leyel|

Topological modes
O-prongs [4] (1%
2-prongs (71
4-prongs 4] (140
6-prongs [e] ( 6.5

Inclusive modes
e anything ld] ( 6.49 -+
1t anything ( 6.8
K anything (54.7
K%anything + K%anything (47
K+ anything ( 3.4
K" (892) anything (185

t

A. Zinchenko

Semileptonic decays: Inclusive electrons

Transverse momentum and centrality dependence of high-pr non-photonic electron
suppression in Au-+-Au collisions at , /5. = 200 GeV
B Abeler,” M. Aggarwal” 2. Abammed,® B.D. Anderson,™ D. Arkhipkin,® G.5. Averichey, ™
Y. Bai™ J. Balowski,'” O, Baramikown,” 1.5, Barnhy,’ J. Baudot,* S, Baumgart, ™ V.V. Belaga,
A. Belimaeri-Lawriksinen,” R. Bellwied  F. Beneddosso. ™ RR. Betts.” §. Bhardwai,™ A, Bhasin,” AK. Bhati*

H. Bichsel 7 ), Biekik ™ ). Biekekowa, ™ L.C. Bland.” $-1. Bivth™ M. Bombara?® BE. Bauner. ™ M. Batje.
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TMVA response for classifier: MLPENN
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Semileptonic decays: inclusive electrons
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» Import ITS tracking package from BM@N

» Performance of the 6-layer ITS
» Reproduce D-meson results in Au+Au
» Semieptonic decays in Au+Au

> Jhy to ete-
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