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[Summary]
/>New LHETRACK code structure \

> Propagation of Monte Carlo Information
» LHE Tracking with GEMs
» PID Package Structure

> Detector Correlation

QFE nal Remarks /
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LHETRACK Construction Si’re\

(Summer Edition)
\_ J

-

1 Renaming of all the classes
) (no "PndTpcLhe" anymore)

2) |Propagation of Monte Carlo indexes

3) | Implementation of ideal track finder

4) | Track objects from standard PndTrack

5) | Tracking with GEMs
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Int_t GetCorrTrackID(Int_ti=0) Index of MCTrack (sorted by multiplicity)
Int_t GetMultTrackID(Int_t i=0) Number of hits produced by the MCTrack




I ﬁ“ =3 I'I\'"Jlil =3 7/09/2009 — XXX Panda Meeting, Jdlich - Stefano Spataro /«7
h 2V Y 0
’ The new structure of (LHE) tracking and PID packages [NEN K& o0

-
[“Lighf" Helix tracking (LHE)J
el DPM @ 3.6 GeV/c | [me=] pattern
P J\m \\\ J(% reconition

t
0 0.001 .. "
AQE Y 'V E : ‘
g oo 0.02
30 f -0.04— I
— A T conforma
-40__ 1 evgnts '0.06__ 57 .
5 ol P I S AN SO SN NN SR NI NS SR A NSRRI Y
050 -40 30 20 10 0 10 20 30 40 50 006 -0.04 002 000 002 004 0.06 map p I ng
Tpc Point X [em] Tpc Conformal Space X

Helix assumption |[_>| Constant Field

Does it work also for GEMs?
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LHE Tracking without GEMs
(TPC + MVD)
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_ _number of total hits _
o LHE Tracking with GEMs
o (TPC + MVD + GEM)
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|LHE Tracking with GEMs |
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further details in Gosia Sudol talk...




[Par"ricle Idem‘ifica’rion}
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[PID Old Data FlowJ
LHETRACK
[ PndTpcLheTrack ]
PID Kalman
Correlation (Genfit)
v v
[ PndLhePidTrack (LhePid Track) \ [ Track (LheGenTrack) ]
TMVA PndMicro PndMicro
| Algorithms Writer RHO Writer
v \/
GPID
[ PndPidCandidate ] [ PndMicroCandidate ]
— = S N
[ Analysis ]
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[PID New Data FIowJ
PndTrack PndTrack PndTrack PndTrack
(LHE) (GENFIT-LHE) (RIEMANN)
e T PndPidCandidate
Pth!dCOf‘f‘@'GTOf‘ e (PidChargedCand)
v’ extrapolation to PID detectors
v retrieval PID information ) L] PndPidCandidate
! (PidNeutralCand)
PndPidClassifier > Track parameters
v probability/Likelyhood > PID raw values
J > Detector indexes

PndPidProbability
LVQ, MLP, KNN, HardCuts,...

> Probability/Likelihood
for all the PID hypothesis
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PndPidCandidate
PidChargedCand
PidNeutralCand

| PndPidProbability

LVQ

» Momentu

> Time-of-flight

» EMC energy

» EMC shower shape
» Cherenkoy angle

| PndPidProbability

EMC SS

| PndPidProbability

KNN

» MVD dE/dx
> # Muon Layers
> ..

| PndPidProbability

HardCuts

| PndPidProbability

> P(e), P(n), P(K), ...
> Candidate Index

> P(e), P(n), P(K), ...
> Candidate Index

> P(e), P(n), P(K), ...
> Candidate Index

> P(e), P(n), P(K), ...
> Candidate Index

> P(e), P(n), P(K), ...
> Candidate Index

( TPidSelector ) {

Analysis }
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PndPidCandidate PndPidProbability
PidChargedCand | PidNeutralCand ||| EMC SS || DIRC || LVQ
» Momentum > Momentum > P(e) > P(e) || » P(e) || » P(e)
> Time-of-flight > > P(n) > P(n) || » P(n) || » P(xn)
» EMC energy » EMC energy > P(K) > P(K) || » P(K) || » P(K)
> EMC shower shape || > EMC shower shape fff P(y) > P() || > PO) || » PGy)
» Cherenkov angle > > ! > ! > I > I
> MVD dE/dx >
> # Muon Layers >
> .. > ..
| |
7

| TPidSelector |

> PGPTi§|€ TYEZ ("Electron”) > particle type ("Kaon") > particle type ("Pion")

> algorithm ("EMC SS") > algorithm ("DIRC") > algorithm ("DIRC*EMC")
> cut on probability > cut on probability > cut on probability

> .. > ..
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[Implemen‘ra’rion: PndPidCor'relaTorJ

correlates tracks to PID detectors |E=)| PidChargedCand

finds not correlated EMC clusters |E=>| PidNeutralCand

constructs PID informations

: GEANE
Track propagation II:> Propagate to PCA

switch between PndPidCorrelator* corr = new PndPidCorrelator();
corr->SetinputBranch("LheGenTrack");

different corr->SetlnputiDBranch("LheTracklID");
PndTrack TCA | trun->AddTask(corr);




[Correla’rion: Barrel}
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[Cor'rela’rion: Endcap}
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[Implemen’rm‘ion: Probability and Classifier

—

| PndPidc

assifier J

PndPidCandidate

€

> PndPidProbability

—

» GetElectronPidProb()
» GetMuonPidProb()

[ PndPidIdealAssociatorTask J

» GetPionPidProb()

A\

associates candidates
with MonteCarlo PID

» GetKaonPidProb()
» GetProtonPidProb()
> ...

Job done by Ralf Kliemt
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Final Remarks

Tracking:

» LHE follows the standard PndTrack structure (who else?)

» GEM tracking working (some ideas on how to improve prefit momentum)

» More GEANE stability is required (exception catching - fixes in Geane.C?)

Particle Identification:

» The Code structure is now implemented (and also working...)
> Dirc Hit Producer bux fix (Carsten Schwarz)

» Conversion of Solenoid CAD Drawings (Tobias Stockmanns)

» Implementation of more refined classifiers (Mohammad Babai)
» Interface with Rho Analysis tools (Klaus Goetzen)
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