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Overview

» The Panda Experiment

» The FairRoot and PandaRoot frameworks
» Tracking

» Particle Identification

» Analysis

» Time Based Simulation



(panda  The Panda experiment Y
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AntiProton Annihilations at Darmstadt -
Ep, |_3A collisions
1.5=15 GeV/c (p momentum Anti-Proton
(p ) ANnihilation at

DArmstadt

» Charmonium (cc) spectroscopy

» Open charm spectroscopy

» Search for gluonic excitations
(hybrids - glueballs)

» Charmed hadrons in nuclei S

> Drell-Yan

> Single and double Hypernuclei

» Parton Dist., EM Form Factor...
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(5.32)

[ ROOT J based on Virtual

dynamic data structure

(based on ROOT Trees and Folders)
use of many ROOT application
(TGeo, EVE, TMVA, PROOF, TSQLServer)

compiled and running on more
than 10 Linux platforms + Mac OS X
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external developers

Monte-Carlo (2.13) )

same geometry/code for
Geant3 - Geant4 (9.5)
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( panda Tracking: Global Fit
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I[f) Track Follower <:| -
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*A.Fontana, L.Lavezzi, A.Rotondi
same geometry for simulation and track following

*E.Bohmer, C. Hoppner, S.Neubert, J.Rauch — Poster: New Developments in the GENFIT track fitting framework

B mod y=0 plane
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Barrel Tracking: Pattern Recognition

1° step - MVD/STT local pattern recognition
STT

2° step - Correlation of STT & MVD tracklets
- Correlation with STT/MVD spurious hits

3° step - Extrapolation to 1o
GEM planes . W

4° step - Kalman Filter

G.Boca, R. Karabowicz , L.Lavezzi, T.Stockmanns
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Barrel Tracking: Performances
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S.Costanza, L.Lavezzi



Forward Tracking
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A.Cecchi, L.Lavezzi, R.Kunne, Y.Lang, L.Zotti
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Interface to Analysis

Flexible way to switch between different algorythms

> # Muon Layers
> ...

PndPidCandidate PndPidProbability
PidChargedCand PidNeutralCand EMC SS || DIRC || MVD || ..
> Momentum > Momentum > P(e) > P(e) || » P(e) || » P(e)
> STT dE/dx > > P(n) > P(n) | | » P(n) || » P(n)
» EMC energy » EMC energy > P(n) > P(w) || > P(w) || > P(w)
» EMC shower shape || » EMC shower shape
> Ch > P(K) > P(K) [| > P(K) || > P(K)
erenkov angle > > P p > P p
> MVD dE/dx > (p) > P(p) (p) || > P(p)
> > .. > .. > ... > ..
> ...

T

=

v
[ PndAnaPidCombiner J

analysis->FillList(pip, “PionLoose”,"BEMC;BMVD;BDIRC")
t

algorithms to merge
K. Gotzen, R.Kliemt

4 t
candidate selection
list criterium




X\ || implementation of TMVA methods
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Heavy-Light Systems

0 6 charged tracks in the final state
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| D+ Vertex Fit Accepted Mass | hdpvtxacceptmass | D- Vertex Fit Accepted Mass | hdmvtxacceptmass
Entries Tae1 Entries 7748
- Mean 1.868 S il Mean 1.869
— RMS 0.03205 - REMS 0.02965
600 — %? { nat 2.8e+04 /73 = ¥ I ndf 2.805e+04 [ 73
- Constant 643.1+ 0.5 600 — Constant 680.8+0.5
- Mean 1.868 + 0.000 - Mean 1.869 + 0.000
S0 Sigma __ 0.01648 + 0.00001 sp0E- _Sigma __0.0156 £ 0.0000
200 200
1080 :— 100 =
L Il L I 1 1 I 1 1 1 1 I 1 L L 1_- ] L 1 1 I 1 1 1 1 I L r|—| o — L L ]
17 18 1% 16 1 QM 2 05 75 18 1% 19 Mﬁ 2 05
o. = (16.4820.01) MeV ™ m [GeV] o, =(15.6+0.01) MeV ~ m[GeV]

M.Mertens
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Traditional DAQ

Inhibit

Delay cables

S p>—IyW il

/\-l'> ’ULN ADC (>
/\l'> IULN ADc|->

Trigger latency about 100 - 500 ns (40-130 m)
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Panda DAQ

0000006000000 00

Signals Buffers Level 1 Feature Extraction Event Selection
continuous sampling DAQ self-triggered
flash ADC detector front-end

each signal get a time stamp (155.52 MHz) front-end feature extraction
high quality clock distributed (signal amplitude, shape, ...)
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Time Dependent Simulation

slow transition from event based to time ordered simulation

DAQ evl ev2 ev3 time

I I

W

[ I I I = detector hits from different events ]
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background physics background
events event events
t, t, ts t, = te - tg tg

I
100 nsec window

w/o Event Mixing

Example : 4 tracks evt mixed with previous bkg evt with &t = —100 nsec
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Example : 4 tracks evt mixed with previous bkg evt with 6t = —100 nsec
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6.Boca @ 20 MHz interaction rate
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M.Al-Turany, T.Stockmanns



( ﬁma q:l & 22" May 2012

Event Reconstruction in -9
g Stefano Spataro ’

the PandaRoot framework - !

[Summary]

v’ PandaRoot is the framework for the Panda full simulation
v Used successfully for massive data production on PandaGrid

Reconstruction
» Central Tracking in the Barrel = complete (submitted TDRs for STT&MVD)
» Forward Tracking = just started, promising results
> Bayesian Particle Identification = available, flexibility at the analysis stage
» Investigation on TMVA methods for PID
> Analysis of physics benchmark channels = ready !

Time Based Simulation
> New concept, challenging online and offline reconstruction
» Basic Event Mixing algorithms and cleaning code ready
» Time Based structure implemented in the framework and in some detectors
» Redesign reconstruction code...




