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Beam test 2022



SiMon Detectors
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Get the momentum bite from the time difference of the pions

..[..Iprocessed/run307/data/subrun0/WDO038 13.root 38 12
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Moving beam center

./../processed/run307/data/subrun0/WD034_8.root 34 9
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Upper estimate with cumulative histogram / total time difference

Integrated over all pixels for a whole run
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Lower estimate from time difference per pixel

Momentum bite distribution for all pixels
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Center of pion detection time

Relative pion detection time (s)
by position (mm)

Local gradient of detection time (S)
by position (mm)
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Momentum bite comparison

FWHM p)

Y

of pions

by position (mm)
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Expected just by moving center
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Degrader measurement
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Other upper boundaries: Muon peak

« Compare energy resolution of muon peak of data and simulation

. % is ~14.3% for data
» Corresponds to % = 4.0% in simulation

Deposited total energy
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Other upper boundaries: Two peak events

» Use just the measurements, calculate % with AE of pions

Deposited Muon energy P2Mu
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Machine learning plans



Beamline

Calorimeter

Sextupole
magnets Bending Separator
magnet

i ‘ P ®
Quadrupole Quadrupole
magnets triplet

Sextupole
magnets

4 N
Quadrupole
magnets

Target E

ETHzirich Collaboration Meeting 05.01.2025 14



What was already done:

Proof of Concept

» Model first 6 magnets
* Pions only
« With/without decays

» 4 positions only
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ML Model used
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y [mm]

Proof of concept results

» predict non-Gaussian beam shapes

« predict beam intensities
*  maximum intensity error <3%

« Speedup of order 10*

original at z = 0.6 prediction at z = 0.6
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Future plans

* Predict at more intermediate locations of the beam

» Model different part of the beamline and optimize these beamline parts
— Optimize properties: Target to slit, slit to separator, separator to calorimeter (e.g. focus)

* Minimize the parameters needed for the model
— Optimal: measurable quantities

« Goal: Reproduce real data
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Backup Slides
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Other upper boundaries: Two peak events

Take only two peak events. The first peak is usually the (decaying) pion peak, the second the muon
peak

Get AE of pions by subtracting the “native” resolution of monoenergetic muons
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Total energy, one peak
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~ 4.8 MeV
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