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PARIS

Summary of previous results

| Momentum resolution

Initial momenta predictions from gmax images

Momentum resolution vs true_mom

Std(momentum resolution) vs true_mom
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Summary of previous results

| Spatial resolution

pad centers:

(Az := red area width = possible
z start positions of the track)
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better resol between pads

(ok since 2 waveforms)
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Summary of previous results

| Spatial resolution

pad centers:

(Az := red area width = possible
z start positions of the track)
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PARIS

| Spatial resolution

prediction: z,_P

Loss evolutions vs epochs

Summary of previous results

Test loss evolution vs iterations

M-ResNet50_b641001p3e30h10stdz_45deg-50cmz_ziniN: Tepoch=1.1min, Ttrain=31.5min, Ttest=4.3s
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Issues with initial position predictions

| NN random fluctuations

Simu:

Bmap

vertical tracks
10GeV

x =-90cm
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Issues with initial position predictions

LPNHE

PARIS

| NN random fluctuations

Position predictions from gmax images

Resolution in mm vs targets

Std(resolution in mm) from Gaussian fit
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Issues with initial position predictions

| NN random fluctuations
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Momentum predictions

45° tracks

M-ResNet50_b64101p3e35h40stdzOdrop_unifB-45deg-50cmz-60cmx-rangeP+_momT: Ttrain=4.9min, Tepoch=173.0min, Ttest=19.4s

Loss evolutions vs epochs
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prediction: p.
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Momentum predictions
20-160° tracks

Loss

10°

M-ResNet50_b64101p3e35h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT: Ttrain=340.4min, Tepoch=9.7min, Ttest=37.0s

Loss evolutions vs epochs

prediction: p.
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Momentum predictions
20-160° tracks

M-ResNet50_b64101p3e35h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momy-momzN: Ttrain=336.3min, Tepoch=9.6min, Ttest=36.5s
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Momentum predictions

40-50° tracks

Loss

Loss evolutions vs epochs

prediction: p.
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LPNHE ) T2\

PARIS

Mean = 2.21e-02
= std=0.14

Gaussian fit:
— p=101e-02

7.1%
resolutio

Pt.pred — PT, true
PT.true

PT.pred = PT, true
P, true

prediction & true momentum distributions

1000 -

800

600 -

400 1

200 A

[ pred_mom
] true_mom

2000
Pr. true [MeV]

Momentum biasvs pr, true

500 1000 1500

0.4 4

0.2 4

0.0

-0.2

-0.4

+  Mean(Zes Py

1750 2000 2250

pT, true [Mev]

250 500 750 1000 1250 1500

PT.pred = PT, true )
PT.tue

Std(

0.3

M-ResNet50_b64101p3e35h50stdzOdrop_unifB-4050deg-50cmz-60cmx-rangeP+_momT: Ttrain=194.6min, Tepoch=5.6min, Ttest=21.1s
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Simu: 500k events
40-50° tracks
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p = 100-2200 MeV

y 1] J

14



Momentum predictions

40-50° tracks
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Loss evolutions vs epochs
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M-ResNet50_b64101p3e40h100stdzOdrop_unifB-4050deg-50cmz-60cmx-rangeP+_momT: Ttrain=514.0min, Tepoch=12.8min, Ttest=48.9s

Momentum resolution and bias vs ¢
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Momentum predictions
40-50° tracks

Loss evolutions vs epochs prediction & true momentum distributions
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—— val loss

some possible solutions:
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Initial momenta predictions from gmax images

Momentum predictions
40-50° tracks

Momentum bias vs vs pr, true

Momentum resolutionvs pr, true

prediction & true momentum distributions
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Normalized frequency

Normalized frequency

PARIS

Momentum predictions
40-50° tracks

Initial momenta predictions from gmax images Momentum bias vs Vs pr, true

Momentum resolutionvs pr, true

prediction & true momentum distributions
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Momentum predictions
20-160° tracks

Loss

10°

M-ResNet50_b64101p3e35h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT: Ttrain=340.4min, Tepoch=9.7min, Ttest=37.0s

Loss evolutions vs epochs

prediction: p.
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Momentum predictions change to ResNet101

20-160° tracks

M-ResNet101_b64101p3e35h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT: Ttrain=552.7min, Tepoch=15.8min, Ttest=58.9s

Loss evolutions vs epochs prediction & true momentum distributions o5 Momentum resolution and bias vs ¢
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Momentum predictions

20-160° tracks

prediction: p.

“

Normalized frequency

PARIS

Initial momenta predictions from gmax images

Momentum bias Vs vs pr, true

Momentum resolutionvs pr, true
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Momentum predictions

20-160° tracks

Loss evolutions vs epochs
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e+/mu+ particle identification

prediction: pdg_code

Simu: 800k events
20-160° tracks
e+/mu+

x =-600cm

p = 100-2200 MeV

=1

4
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e+/mu+ particle identification

prediction: pdg_code

— selected generated
eff = N; /N

_ selected selected selected
pur = N; /(N + Nj )

e*selection: — 11.5 < pdg_code < —10.5
ptselection: — 13.5 < pdg_code < —11.5

Simu: 800k events
20-160° tracks
e+/mu+

x =-600cm

p = 100-2200 MeV

y
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e+: (eff, pur) = (0.995,0.982)

e+/mu+ particle identification mu+: (eff, pur) = (0.982,0.995)

M-ResNet50_b64101p3e25h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT-pdgPDG: Ttrain=225.2min, Tepoch=9.0min, Ttest=34.4s

prediction: pdg_code
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e+: (eff, pur) = (0.995,0.982)

e+/mu+ particle identification mu+: (eff, pur) = (0.982,0.995)

M-ResNet50_b64101p3e25h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT-pdgPDG: Ttrain=225.2min, Tepoch=9.0min, Ttest=34.4s

prediction: pdg_code
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e+/mu+ particle identification e+: (eff, pur) = (0.995,0.982)

mu-+: (eff, pur) = (0.982,0.995)

M-ResNet50_b64101p3e25h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT-pdgPDG: Ttrain=225.2min, Tepoch=9.0min, Ttest=34.4s

prediction: pdg_code
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Back-up

N 28
LPNHE J_ZR\ Anaélle Chalumeau — LPNHE T2K meeting — 29/11/23
PARIS



Momentum predictions ResNet152

o
20 1 60 trac kS M-ResNet152_b64101p3e35h80stdzOdrop_unifB-rangeA-50cmz-60cmx-rangeP+_momT: Ttrain=894.9min, Tepoch=25.6min, Ttest=91.4s
Loss evolutions vs epochs prediction & true momentum distributions o5 Momentum resolution and bias vs ¢
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Increasing Az

Loss
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1072 4

Normalized frequency

M-ResNet50_b641001p3e25h10stdzOdrop_90deg-lcmz_zini: Ttrain=28.0min, Tepoch=1.1min, Ttest=4.2s

Loss evolutions vs epochs
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Increasing Az

M-ResNet50_b641001p3e35h10stdzO_unifB-90deg-5cmz_zini: Ttrain=40.8min, Tepoch=1.2min, Ttest=4.4s

Loss evolutions vs epochs Test loss evolution vs iterations predicted & target distributions
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Increasing Az

M-ResNet50_b64101p3e25h10stdzOdrop_unifB-90deg-15cmz_zini: Ttrain=30.5min, Tepoch=1.2min, Ttest=4.6s

Loss evolutions vs epochs Test loss evolution vs iterations predicted & target distributions
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Increasing Az
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