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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

4. 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

Kondratev V., Murin Yu.
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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: 15»30 nnmn®
Thickness: 50 pnn
Number of pixels: 512x1024
Pixel size: 2828 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 stawves of MAPS {15 umn pitch) with
large area and thickness of 30 pm
Size of bended MAPS:

1 layer - 280"56.5 nnm?
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 IMS3-like model
' ITs-5-35
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MPD Inner Tracking System based on MAPS

D' reconstruction in I'TS-5-35 + TPC using VF + TMVA

dca(x), dca(K), dist(zK), M(D*), 6(D") cuts

[1IN) &M/ 0.00753 em

¥

ipia vadiebie: POINInG ws

—

TMVA response for classifier: BDTD

(1) N/ 00384 rad
(1) dN/ 0.00383 cm

L i i i i
T (500 (98, .00/ (0.0, D8%
- igw [5.0): 0.0 0TS/ 10.8, DB

S i

005 0.1 0.5 02 025 03 00z 0.2 06 08 1 12 14

0.02 0.040.06 0.08 0.1 0.120.14

(1) AN dx

UO-Herw (5.8): (B8, 0.07%. (4.0, B

D+ path [em] Pointing angle [rad] Pi-K-Pi sum distance [cm]

ol

M(mrK): signal+background(100M)

.Illllllli
R

T
M{rrK), GeV

A. Zinchenko

BDT cut

e

) Signal

1] Background

18
12
g
12
i

D* reconstruction efficiency

obtained:

£=1.9%

MPD collaboration meeting 20.04.2023



MPD Inner Tracking System based on MAPS

D* reconstruction efficiency with two ITS models

Project model IMS3-like model
MirnK): signal+background(100M) - MinnK): signal+background(100M}

TPC + ITS-5-40
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ms-5-40 1360 0.50 21.2 1.5
ms-5-35 1720 0.50 24.0 1.9

The reconstruction efficiency increases by 25% when using ITS with an Intermnal
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

Published articles RSF Grant for SpbU

1. V. P. Kondratyev, N. A. Maltsev and Yu. A. Murin.

Identification Capability of the Inner Tracking System L eader. Vladlmll‘ Zhereb ChEVSky

for Detecting D Mesons at the NICA-MPD Facility.
Bulletin of the Russian Academy of Sciences: Physics,
2022, vol. 86, No. 8, pp.- 1005—1009.

2. Zherebchevsky, V. L., Maltsev, N. A_, Nesterov, D. G,

Superdense nuclear matter and methods of
e e its study in experiments at the NICA

Feofilov, G. A.
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Collider Experiments.
Bulletin of the Russian Academy of Sciences: Physics. 2022,
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Track reconstruction: Vector Finder for ITS
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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 variabla: 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 Inpt variable: Angle K-pi
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TMVA package: network performance

TMVA overtraining check for classi TMVA overtraining check for classifier: MLPBFGS

HI T Signal (test salnple)’ ' ' ' | «” sighal (iralning shmple)
E@ Background (test sample) = Background (training sample)
FKolmogorov-Smirnov test: signal (background) probability = 0.036 (0.381)
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FRolmogorov-Smirnov test: signal (background) probability = 0 (0.001)
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D*0® 3-prong decays
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D+ DECAY MODES

Most decay modes [other than the semileptonic modes) that involve a neu-
tral £ meson are now given as Kg modes, not as K9 modes. Mearly always

it is a K2 that is measured, and interference between Cabibbo-allowed
and doub]sy Cabibbo-suppressed maodes can invalidate the assumption that
2r(Kk%) = r(x9).
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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. MNearly always

it is a Ko that is measured, and interference between Cabibbo-allowed
and doub]gy Cabibbo-suppressed modes can invalidate the assumption that
2r(K%) = r(RO).
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A. Bellingeri-Laurikainen, " R, Bellwied, " F. Benedosso™ R.R. Betts,” S. Bhardwaj,” A. Bhasin,"? AK. Bhati,"

Semileptonic decays: inclusive electrons (83+% of ECAL modules
will be ready)

Transverse momentum and centrality dependence of high-py non-photonic electron

suppression in Au+tAu collisions at /5 = 200 GeV

B Abelev,” MM Aggarwal, " 7. Abammed, ™ B.D, Anderson,™ D. Arkhipkin,* G.S. Averichev,”
Y Bai®* J. Balewski, '™ O, Baraunikova,” LS. Barnby,* J. Baudot,” S, Banmgart,™ V.V, Belaga,”

H. Bichsel."™ ). Bielcik™ J. Bieleikova, L.C. Bland, $-L. Blyth,* M. Bombara” B.E. Bowner,” M. Botje,”
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Semileptonic decays: inclusive electrons - TM VA

p+p @ 25 GeV Pythia8 (Equivalent statistics ~500M events)

TMVA response for classifier: MLPBNN
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Semileptonic decays: inclusive electrons

Electrons ; Electrons
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Outlook

» Further studies of the ITS performance for the open charm

» Semileptonic decays

> JAp to e+e-
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