Particle track analysis with ML
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Schematic of a resistive strip micromegas detector (taken from [Losel, 2017]).

Train a neural network to reconstruct from a signal



Reconstruction for 29 degrees muons

0

820 840 860 880 900 920 94
[mm]

800

700 750 800 850 900 950 1000
[mm]

650

600

T
o s}
~N —~

[ww] jenpisay

1on

Strip positi

ion

it

Strip posi



%]
‘g —— Data (entries: 10857)
5 —— Sigma_0:0.231

700 7 Sigma_1:0.679

600

500

400

300

200

100 -

. — - --——-T_'-'_.—_..':'.-r | ! L H_. —_ _--l—|I —~—— -
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

) . . ! Residual [mm)]
MLP reconstruction with double gaussian fit
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Long-Term lrradiation Studies of Large-Area Micromegas Detectors for the ATLAS NSW Upgrade

INCLINED PARTICLE TRAIJECTORIES
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(a) Centroid. (b) pTPC-like.
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Figure 5.15: Comparison of the residuals determined using different position reconstruction methods
for 120 GeV muons at an angle of inclination of (29 + 1)° (see chapter 7).

For particles passing the detector the charge-weighted method suffers from the inhomogeneous ioniza-
tion (see figure 5.10) resulting in a bad ocore = 0.379mm. The pTPC-like method shows improvement
with a o, = 0.164mm. Correcting the centroid position by the charge weighted cluster time using
equation 5.40 surpasses the pTPC-like method showing a o.ore = 0.138 mm.

For all the residuals shown here, the track extrapolation error has not been subtracted yet.
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