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GlobalPID #: 44

BDTAE & #eGlobalPIDH % € £ i 2|OSCAR 4% | TS FBF R0

Therefore, in the STCF experiment, we have developed a new particle identifi-

° ;_:l:g Jf XG BOO St f]'(] C_ AP | j:f— % )5‘5‘(‘ T -}ﬁ i}]] éﬁf\ 7}2% 7?’;2 cation software package based on data-driven machine learming methods.

The GlobalPIDSvc software package includes pre-trained BDT (based on
XGBoost) model and algorithm, and is an important part of the OSCAR soft-

ware package’s Analysis branch.To help analysts become familiar with the
° X-j— }ﬂ F Hﬂ 76 }ﬂ F ;IL/'*E j ‘?‘ é/J @ 71?‘3 }ﬂ F % ﬂﬂ— software package and its functionalities, the user manual is as follows:
1 Users need to add the directive to include the GlobalPID header file in the

% “Get Started with Analysis in OSCAR” (author: 4z, B P e

#include lobalPID/GlobalPIDSve. |
«ry — 2 Users need to check and retrieve the GlobalPIDSvc instance in the initialize()
i‘l’@‘ —El:, I HH _JI_‘. . ) l J ,’@. ’ i J —El:,gg) function of the instance selection program.
SniperPtr<GlobalPIDSvc> _globalpidsvc(getParent(), “GlobalPIDSvc”);
b & | \‘ if ( _globalpidsvc.valid() ) {
3 ' i *.!L i 55] %*}L% -J #k# al K LogInfo << "the GlobalPIDSvc instance is retrieved" << std::endl;

}

else{

G IObaI PI D %}35(‘ ﬁﬁﬁ#kﬁ'@%"’,%%%; é’] ON NX*E%( ‘;':r ::35:;0;3;;Q;Failed to get the GlobalPIDSvc instance!® << std::endl;

}
m_pid = _globalpidsvc.data();

3 To obtain the information of a specific track which needs particle identification
UEELIE as well as the information of each subdetector.
(dE/dx) PID for charged particles
(BDT/MLP/Transformer) m_pid >calculate(RecParticle) s
b tP":: T 4 Users can choose the PID mode, the currently supported PID modes are: All
etectors oy BT (e/p/=/K/p). =/K/p. /K. e/ /K, p/x.
ONNX
(CNIN/GNN) I : m_pid->setmode (m_pid->onlyKaon()|m_pid->onlyPion()|m_pid->onlyProton());
ECAL 1 m_pid >setmode (m_pid->onlyPionKaonProton());
PID for neutral particles S Users can obtain the predicted probabilities of the trajectory under five particle
MUD (BDT/MLP/CNN) GlobalPID hypotheses.
float m_prob_e = m_pid->prob(Electron);

float m_prob_mu = m_pid->prob(Muon);

FETFHL 285 ST ISTCRRL TR 71 B0

Global PID# 6L H 7~ Fi 16
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® The signal efficiency of Proton
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+ Based on the selected features, various models are studied and
tested:

e Boosted decision tree based on XGBoost and LightGBM
e Deep neural network

e Support vector machine

+» Model optimization is based on a combination of grid search and
bayasian optimization
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