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* Detector simulation/reconstruction in CEPCSW is an essential task for
CEPC TDR study

* CEPCSW release plan in May (tdr 24.5)
* PID software: dN/dx (TPC, DCH), ToF
 Muon software

* Goal: Implement dN/dx model in CEPCSW

* Method: Track-level parameterization = provide valid PID information for physics
analysis

* Merge request #33: dN/dx for TPC and DCH (133) - Merge requests



https://code.ihep.ac.cn/cepc/CEPCSW/-/merge_requests/33

dN/dx model in CEPCSW

* Track-level dN/dx by parameterization from Garfield++-based full simulation
* dN/dx mean vs. By and cos 8
* dN/dx sigma vs. By and cos @ (for 1 cm track length)

* Track length calculation based on reconstructed track helices
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dN/dx calculation

* Sampling dN/dx from the mean and sigma functions, under (e, u, , K, p) hypotheses:

* Uanjax = f(By, cosH)
* Odnjdx = g(By,cos8) /\/Z

Event data model in EDM4HEP: edm4hep::RecDqdx

edmdhep: : RecDgdx:
Description: "dN/dx or dEfdx info of Track.”
Author: "EDMdhep authors”
Members:

- edmdhep: :Quantity dQdx // the reconstructed dEdx or dNdx and its error

- intl6_t particleType J// particle type, e(@),mu(1l),pi(2),K(3),p(4)

- intl6_t type // type

- std::array<edmdhep: :Hypothesis, 5> hypotheses // 5 particle hypothesis
VectorMembers:

- edmdhep::HitlevelData hitData S/ hit level data
OneToOneRelations:

- edmdhep::Track track // the corresponding track

®» Measured dN/dx

B Expected dN/dx (e, u, 7, K, p) and
AN /dXmean—dN/dxexy

XdN/dx = Gexp

> Xan,ax for further particle

identification )



CEPCSW Implementation

* Developed 2 Gaudi ALGORITHMs for TPC and DCH dN/dx reconstruction
* TPC and DCH have different readout schemas

* Developed a single Gaudi SERVICE for the track-level parameterization
* For track-level reconstruction, TPC and DCH have the same parameterization interface

* Reserved an interface for future hit-level reconstruction

* Configured by the Gaudi Property

M)

«Servicen
SimplePIDSve

- m_dndxMean: TGraph2D
- m_dndxSigma: TGraph2D

+ getDndxMean({bg:double, cos:double):double
+ getDndxSigma(bg:double, cos:double).double

whlgorithm»
(2) TPCDndxAlg

- _trackCol: "ClupatraTracks" (3)
- m_pid_svc: SimplePIDSvc
- m_method: Gaudi::Property {"Simple

SERVICE for parameterization

ALGORITHM for dN/dx rec.

whAlgorithm»
(2) DCHDndxAlg

" 'Fulry (4)

- _trackCol: "SDTRecTrackCollection” (3 )
- m_pid_svc: SimplePIDSvc
- m_method: Gaudi::Property {"Simple", "Full'} (4)

Input data collection

Interface for hit-level rec.



Performance checks (TPC)
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* Implemented the dN/dx model for TPC and DCH in CEPCSW. Tests show
reasonable performance. A merge request is created.

* Plans:
* More tests for samples with more polar angles
Calibration the efficiency dependence on drift distances
Pad-size optimization
More sophisticated reconstruction; consider to combine dE/dx and dN/dx
Hit-level implementation in future CEPCSW versions
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