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Signed pr vs unsigned

1t file (test dataset)
After scattering cut Particle type distribution

pi: 79.72% (62457) / 78345
K:13.37% (10471) / 78345
p: 6.57% (5149) / 78345

e: 0.26% (205) / 78345
mu: 0.08% (63) / 78345
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Computation of dO

Lorentz force

R|m] = _pr[GeV/c o)
q[C] x B[T]
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Hyperparameter optimization

Removi ng Validation score vs cut_scattered
0.3% of the tracks
and
sorting hits by r S —
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Hyperparameter optimization

Validation score vs dataset_dir

cut_scattered,max_epochs,model_dim,num_layers
True,1000.0,32,4
True,1000.0,128,2
True,1000.0,32,8
False,1000.0,256,2
True,1000.0,32,2

False, 100.0,256,2
True,1000.0,32,16

False, 1000.0,128,2

True,1000.0,128,4 I

False,100.0,128,2

102 A

ttettes

Validation score

Validation dataset
significantly different
— hard to conclude
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Hyperparameter optimization

Validation score vs dropout

input_dropout
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No dropout -
works the best
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Hyperparameter optimization

Validation score vs input_dropout

dataset_dir,dropout,input_variables, max_epochs,model_dim
—&— full_dataset,0.0,['tr, 'dphi', 't2'],1000.0,128
1 —m— full_dataset,0.1,['tr", 'dphi', 'tz'],1000.0,512
—a&— full_dataset,0.1,['tr, 'dphi', 'tz'],1000.0,128
full_dataset,0.1,['tr, 'dphi', "tz'],1000.0,32
training_part01,0.1,['tr", 'dphi', 'tz", 'pT_circle_estimate'],100.0,128
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Unclear
but no dropout
is the current best
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Hyperparameter optimization

Validation score vs max_epochs

cut_scattered,dataset_dir,model_dim,num_layers use_scheduler,warmup
False,training_part01,1024,4,True, 100
True, training_part01,32,4,True, 100
False,training_part01,256,2,True, 100
True,training_part01,32,2 True, 100
False,training_part01,512,4 True,100
False,training_part01,1024,2 True, 100
False,training_part01,512,2 True,100
True, training_part01,128,2 True,100
False,full_dataset,128,2, True, 100
False training_part01,512,8,True, 100

- False,training_part01,128,2,True, 100
| False,full_dataset,256,2,True, 100
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Training - ——
for more epochs |
always improve
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Hyperparameter optimization

Validation score vs model_dim

cut_scattered,dataset_dir,input_dropout,max_epochs,num_layers
True,training_part01,0.1,1000.0,2
False,training_part01,0.1,100.0,2
True,full_dataset,0.1,1000.0,2

True, full_dataset,0.0,1000.0,2

False training_part01,0.1,1000.0,2
False,training_part01,0.1,100.0,4
True,training_part01,0.1,1000.0,4

False training_part01,0.1,100.0,8
True,training_part01,0.1,1000.0,8
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128 and below |
seem to work best;
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Hyperparameter optimization

Validation score vs num_layers

100

cut_scattered,dataset_dir,max_epochs,model_dim
True,training_part01,1000.0,16

False, training_part01,100.0,16

False training_part01,100.0,32
True,full_dataset,1000.0,32
True,training_part01,1000.0,32
True,training_part01,1000.0,64

a True,training_part01,1000.0,128
— False,training_part01,1000.0,512

— \ False,training_part01,100.0,512

False training_part01,100.0,1024
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Hyperparameter optimization

Tested giving track hit index position to the model 100 epochs
o . . Sorted by r
Still testing Validation score vs positional_encoding y

Positional encoding
seems to help
but not much
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Hyperparameter optimization

Validation score vs input_variables
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Y cut_scattered,max_epochs,model_dim,num_layers,output_variables
—8— True,1000.0,32,16,['qopT', 'pz']
—8— True,100.0,128,2,['qopT", 'pz']
—&— True,100.0,32,4,['qopT", 'pz']
10-3 - —%— False,100.0,128,2 ['pT", 'pz']
] False,100.0,128,2 ['qopT’, 'pz']
False,100.0,128,2,['gpT", 'pz']
T T T T T
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Current best models

Embedding: 32; 16 layers

Relative resolution for pr ((tr, dg, t2) » (qipr, p2))

r Distributions for pr (1 GeV < pr < 2 GeV) ((tr, do, tz)

10.0
MSE Model
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25 Curve Fit Gaussian 7.5
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Current best models

Embedding: 32; 16 layers s;me model

r Distributions for pr (1 GeV < pr < 2 GeV) ((tr, do, tz)
than before

Relative resolution for pr ((tr, dg, t2) » (qipr, p2))
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Current best models

Embedding: 128; 2 layers; no dropout

r Distributions for pr (1 GeV < pr < 2 GeV) ((tr, do, tz)

Relative resolution for pr ((tr, dg, t2) » (qipr, p2))
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Curve Fit Gaussian 7.5
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ROOT Fit Gaussian
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Ao distribution after scattering cut

: n 78 345 test particles
Cut any sign

change in d(Ag)/dr |
— remove all scattering *
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Loss and charge sign

Metrics over Steps ((tr, dg, tz) - (g/p1, p:))

. ] —— loss_train
Scattering cut 14 loss_val

—}— sign_metric_train

Ly —}— sign_metric_val
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Architecture optimization

No scattering cut

100 epochs 1
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Some inspections
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Ap [rad]

Some inspections
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