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Objective

Goal: Allow independent theory predictions to apply the e4ν signal definition 

           and to make these results easily comparable to the published ones

Main results correspond to truth-level cross section predictions

One requires detector acceptance effects
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Tutorial Overview

Dedicated github branches

• e4ν truth level predictions

• e4ν particle multiplicities 

Prerequisite: ROOT 6

Expected input file in GENIE gst root format

https://genie-docdb.pp.rl.ac.uk/DocDB/0000/000002/007/man.pdf%20(section%209.5.2.1)
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e4ν Truth Level Prediction Code

# pulling the e4ν_truth code
git clone  https://github.com/adishka/e4nu.git e4v_truth
cd e4v_truth
git checkout e4v_truth
make clean; make 

# running the code
 ./genie_analysis C12 1161

- Specify the target (56Fe, C12, 4He)
- The beam energy (1161, 2261 or 4461)

# changing path to input file in line 301 of genie_analysis.h
# don’t forget to 
# make clean;make

https://github.com/adishka/e4nu.git
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e4ν Signal Definition In README File
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From Events To Cross Sections

Cross section obtained by GENIE Total number of events produced

Provided that new theory model is 
implemented in GENIE, 
two elements needed to obtain
cross sections
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e4ν Cross Sections

cd PlottingCode
root -l PlotGenieAbsXSec.cpp

Demo #1
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e4ν Particle Multiplicities

# pulling the e4ν_multiplicity code
git clone  https://github.com/adishka/e4nu.git e4v_multiplicity
cd e4v_multiplicity
git checkout e4v_multiplicity
make clean; make 

# run the code
 ./genie_analysis C12 1161

- Specify the target (56Fe, C12, 4He)
- The beam energy (1161, 2261 or 4461)

CLAS Fiducial Cuts & Acceptance Maps Release

https://github.com/adishka/e4nu.git
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CLAS Fiducial Cuts
Relevant code located in  Fiducial.{C,h}. Dependence on momentum / θ & φ  angles
Relevant functions

- p:  PFiducialCut
- e: EFiducialCut
- γ/π: Pi_phot_fid_united
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Acceptance Maps

Lines 434-469 in genie_analysis.C control the acceptance_c function
Depending on momentum & directionality, we assign an extra MC weight to account for detector acceptance effects 

Pe [GeV]

cosθe

cosθe

φe

E = 1.1 GeV
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e4ν Multiplicities

cd Results_C
root -l 12C_2_261_Multiplicities.C

Demo #2

MC proton multi-1 channel multiplicity 
normalized to data

MC charged pion multi-0 channel multiplicity 
normalized to data
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Data Release & Code Available Online

Feel free to contact us 
with any questions!

https://www.e4nu.com/
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Easily Reproducible e4ν Results

cd e4nu/Results_C
root -l 12C_1_161_EQE.C

Demo #3
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Backup Slides
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e4ν Unfolding

• Use GENIE gst simulation files

• Correct simulated reconstructed 1p0π spectra (detector acceptance & resolution, 

   radiation) to true 1p0π spectra (no acceptance, resolution or radiation effects)

* UniversalE4vFunction 
   performs the unfolding & 
   calls relevant constants


