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In the last discussion:

PID lookup table  Link
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. __ Simulation campaign: 26.04. However, currently, the LUT is not returning the likelihood
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https://indico.bnl.gov/event/33502/contributions/126696/attachments/71594/122721/eID%20discussion%20-%20Inclusive%20PWG%20Meeting%2007_22_2026.pdf

What is "getLikelihood()” in current PID LUTs?

- Information from PID group:

State of PID structures in our EDM

Two implementations that rely on edm4hep::ParticlelD:
[1] [2] PID LUTSs for pfRICH, DIRC, TOF, DRICH:

[§1 ML on CIusterS for EEEMcaI: K edmé&hep ::ParticlelD: edmé&hep: :ParticlelID: edmé4hep: :ParticleID:

. D¥scription: "ParticleID! Description: "ParticleID"
edm4eic: :ReconstructedParticle:

Description: "ParticleID"
Description: "EIC Reconstructed Particle® | Authol "EDM4hep authors”

Author: "EDM4hep authors" Author: "EDM4hep authors"
3 < i S en, F. Gaede Members: Members: Members:
Members: .

= // PDG code for this particle
// ... Definitions for energy, momentum, mass, ...
——————
OneToOneRelations:

goodnessOfPID // overall goodness of the PID on a scale of [0;1] - int32_t algorithmType - int32_t algorithmType - int32_t algorithmType

— edm&hep::ParticleID particleIDUsed // particle ID used for the—kinematies—e+ this particle
OneToManyRelations:

. Defitintions for relations to other clusters, track, particles ...
— edm&hep::ParticleID particleIDs // All associated particle IDs for this particle (not -=se

EDM4hep insists on inverting the relation, i.e. ParticlelD points to ReconstructedParticle [4] [5]
The ML method currently “misuses” the likelihood field and provide posterior

P(hypot|meas) instead of the likelihood P(meas|hypot)

The LUTs also “misuse”, providing distribution of model outputs conditioned

by true class P(prediction|hypot). Main charge for LUTs was to fill the PDG
field, reproducing a realistic misclassification distribution.

Likelihood: L = P(x,| @)

- Assuming the particle is a, how likely is detector d to

produce the observed measurement X

- L% can be combined to global likelihood and can be

used to convert to PID probabilities P(a | x)

predictitas a, f, y ...

The current L, /(L, + L;) fraction should be interpreted as a empirical score

> For particle a, how likely is the algorithm to


https://indico.bnl.gov/event/29822/contributions/113615/attachments/64927/111522/PID%20Data%20Model.pdf

Distribution in each PID detector 4
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Apply individual VETO cuts for each detector? 5
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Apply individual VETO cuts for each detector?

N-Endcap tracks rigure by sae n. @NL)
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Apply individual VETO cuts for each detector?
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