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Project Ideas: Neutrino flux predictions from the muon signals

Main idea: Mapping the muon monitor signal images to the pions phase space can be
used to predict the neutrino flux at the near detector

» Data preparation:
o INPUTS: MM images taking account only 7x7
pixels to eliminate data/MC disagreements
o OUTPUTS: hadron momentum mapping
- Have to prepare significant amount of MC
samples for different beam and horn current
correlations
» ML algorithm development
» Model validation and testing
» Model deployment with spill-by-spill data
» Extend the project plan to predict the neutrino
flux
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Example of Mapping Averaged Momenta
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Parent Hadrons at the decay

14.3691 16.4746 15.8913 14.6507 14.5101 14.1784

16.6693 15.202 15.1757 15.1194 14.6618 15.0857 14.7895 14.4199

élllllllll

185 14.9269 15.5465 15.0214 15.0551 14.8171 14.7257 14.4751 15.1562 13.3764

;4.8939 14.4019 14.6406 14.707 15.0693 14.8748 14.3705 14.3645 14.8697 15.3196

[16.1556 15.1832 14.7971 14.8999 14.7384 14.4027 14.3778 14.3142 14.0659 14.7264

5'5.21“ 15.0392 14.8613 14.9835 14.625 14.1161 14.3924 14.4053 14.5948 13.9572

58.0131 15.7972 14.9305 14.6899 14.3481 14.3703 14.1007 13.8651 14.4647 13.6259

;8.8”3 15.2851 15.0851 14.9282 14.444 13.955 13.5013 14.1164 14.8108 15.4636

14.4319 14.7365 14.2659 14.4303 14.0354 14.1482 14.2475 15.283

13.9092 15.424 13.8165 13.9584 13.6286 15.4949
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13.9092 15.4239 13.8164 13.9583 13.6285 15.4948
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Example of Mapping Averaged Momenta

Muon monitori
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Parent Hadrons at the decay
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Simulation Data

1. Generate uniform beam data files according to the g4dnumi + muon monitor +
multiple decay simulation techniques

2. Prepare new data files with randomly selected gaussians

3. Prepare final format of ML training files

Suggestions for the initial steps:

Step 1: Generate uniform beam (-1.0 cm, +1.0 cm) sim data sets for -170 kA, -180
kA, 185 kA, -190 kA, -195 kA, -200kA

(Yiding and Sudeshna can help on this)

Step 2: Generate MM distributions from randomly selected 500 gaussian beams
within (-0.1 cm, +0.1 cm) on both X and Y directions for each horn configurations

Step3: Prepare ML input data files for each beam configurations

Let’s proceed to the demonstration!
Folder on numix: /nashome/a/athula/G4numi/SimML
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