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FiducialFilter

★ Filtering algorithm added by PR#226 that handles drift chamber edge cuts for 

electrons, pions, and protons 

★ Depending on the pid and torus , a sector dependent (𝜃,𝜑) or (x,y) cut is made
○ The parameterizations are identical to those referred to in the RG-A analysis note

○ Currently only contains pass1 parameterizations (will be updated for pass2)

○ Requires torus=[-1,1] otherwise the algorithm filters out all particles (warning message)
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★ Program reads upstream REC::Particle, 

REC::Traj banks
○ Purpose is to avoid placing cuts on already 

removed particles

○ Uses pindex to connect REC::Particle 

rows to REC::Traj rows

Sample parameters 

from Pass1CutData.h

https://github.com/JeffersonLab/iguana/pull/226
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FiducialFilter Flowchart

★ Particles (REC::Particle rows) that fail the drift chamber cuts are filtered out
○ i.e. Not considered for further downstream filters (speeds up longer form analyses)
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FiducialFilter Validator
meson test validator-clas12-FiducialFilter --verbose --test-args '\-f 
/cache/clas12/rg-a/production/recon/fall2018/torus-1/pass1/v1/dst/train/nSidis/nSidis_005036.hipo \-n 0 \-o 
../validator_output'
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Before After
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Sample Monte Carlo Event pass1
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Sample Monte Carlo Event pass1
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PhotonGBTFilter
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★ PR#216 added a new Algorithm to the CLAS12 iguana framework for filtering false 

photons using pre-trained gradient boosted decision trees
○ Each 𝛾 that passes upstream filters is classified

○ Unfiltered REC::Particle and REC::Calorimeter banks read in nearest neighbor features for each 𝛾
○ 5 Pre-trained models produced using pass1/pass2 Monte Carlos, as well as RG-A & RG-C Monte Carlos

○ Pre-trained models produced using https://github.com/Gregtom3/clas12_photon_classifier 

Read in 𝛾 from filtered 
REC::Particle bank

E(𝛾) > 200 MeV
5 < 𝜃(𝛾) < 35 deg

Collect nearest neighbor 
features for each 𝛾 using 

unfiltered REC::Particle and 
REC::Calorimeter banks

Pass feature 
vector to 

pre-trained 
model to filter 

out 𝛾 

★ Algorithm config file can specify GBT 
“p” signal threshold [0,1] and pass 
number {1,2}

★ FAST ⟳: Can filter all photons in nSidis 
run 5032 in ~30s

https://github.com/JeffersonLab/iguana/pull/216
https://github.com/Gregtom3/clas12_photon_classifier
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PhotonGBTFilter Validator
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★ Validator program included to show impact of GBT output (see below)

Black = Unfiltered photons 

Red = Filtered photons

★ Background shape underneath 𝜋0 peak 

more accurately resembles the 

physical combinatorial background 

seen in Monte Carlo 
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Impact on … SIDIS π+π0… Exclusive 𝜌+, ⍵
ep → e𝛑+𝛑0X ep → e⍵(𝛑+𝛑0𝛑-)p

π0 → 𝛾𝛾 background is a mix of 
true combinatoric (LIME GREEN) 

and false combinatoric 
(MAGENTA and TEAL)

ep → e𝜌+(𝛑+𝛑0)n

Exclusive ρ+ (M
miss

 < 1.2 GeV) 
region is dominated by false 
combinatoric backgrounds 

(MAGENTA and TEAL)

Exclusive ⍵ (M
miss

 < 1.2 GeV) 
region is dominated by false 
combinatoric backgrounds 

(MAGENTA and TEAL)

★ pass2 ★
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Impact on … SIDIS π+π0… Exclusive 𝜌+, ⍵
ep → e𝛑+𝛑0X ep → e⍵(𝛑+𝛑0𝛑-)pep → e𝜌+(𝛑+𝛑0)n

★ pass2 ★

★ ML ★ ★ ML ★
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