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NN Setup
* Trained on data BNL 2020 220V data

main_input: InputLayer
ol puthay output: | [(?, 19)]

- 80% train data (~30669), 10% test data (~3833), and |
10% val. data (~3833) romalsDa: Lamds |-

* Selection: — S

output: | (?7, 100)

- ntracks==1 and nplanes>10 and npix>0 and hitSensor O\

mput: | (7, 100) input: | (7, 100)
dense_1: Dense dense_3: Dense

- amp2-5 > 30 and max amp == amp2-5 B T AT oupat [ . 10

- 0.17<x<0.59 i L
* Mean Square Error Loss functions S .

- drop_out:0.5, batch_size:5000, epochs:1500, Ir:0.001 B 3 (A popol oo | €10
* |Input variables o gD | 1] | et S

- amp1-6, time 1-6, rel. amplitude, ampMax, ampMax left/
right, timeMax, and timeMax left/right
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New Input Variable
ampMid/(ampLow+ampMid+ampHigh):x

_ htemp
0.62— - e "y . Entries 30056
— « ¥ ¥ 3 S . Mean 0.3765
0.6 — : t  # . ¢+ , |Meany 0.5601
— ¥ ' ¥ , | StdDev  0.1151
0.58— * : ; t t ; Std Devy 0.06182
n . * . : } i
— ' . ¥
B | o 3
0.54— o :
- . ' ¢ ¢ S ¥
0.52— X ¥ 3
0.5 - ' & : ' * P '
£ 4 " W iy .
0.48 — t
0.46 —
:I | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 1 | L1

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6
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NN Validation

—— train

4 - —— test
3-
2-
1-
0. g — - .. ~

0 200 400 600 800 1000 1200 1400

epoch
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Tracker

XNN_TrackerROOT

[(T& [ TRl [T T* ™[ T T T T[T T ™ T T FTTTT] = XNN_TrackerROOT
- 'L N Entries 30056
C e :
0.55— . .o . Meanx  0.3761
- ! | Meany  0.3765
0.5 o . - Std Dev x 0.1132
B - ' Std Devy 0.1151
[ - - = J 160
045~ " "= s e e T
E | | | | E 50
0.4__ u I- l-.i | __
= = 4040
0.35 =
- 1130
- i 1820
0.25__ ™ . . - " __
E ) ..l n "n . E 10
02 ] = N " : . l. __
o b bt b b e Lyl 0
02 025 03 035 O 045 05 0.5
NN
tNN_PhotekROOT
~ 4_|||| T Ty rrrrprrrrprrrrprrrr o] 1tNN_PhotekROOT
% B Entries 30056
i 3__ Meanx  0.01077
- Meany  0.002205
B Std Devx  0.5965
2__ Std Devy  0.6091
1 — =200
0 _]
B 18150
1 N
B | 100
ol -
B _ 50
-3 i
_4:|1||||1||||1||||1||||1|[||1|1||||1||||1: 0
-4 -3 -2 -1 0 1 2 3 4
NN

NN time vs. Photek time

[ Train std=0.113168

‘F [ Val std=0.112408

[ Tra
—1 Val

in std=0.115137

[td=0.11435

i

1]

NN x

[ Train std=0.596462
[ Val std=0.604003

tracker

Tracker x

1 Tra
1 Val

el
T

in std=0.609105
std=0.615936

NN time

Photek time




Results

xResROOT tResROOT tResTime3ROOT
_‘91045{—|||||||1||||||||||||||l||||||| XReSROOT %) :|||| T T 1 |||||||||a|||l||| tReSROOT 1% (T T T T[T T T T [T T T T [T T T T T T T T] tReSTImGBROOT

§ L Entries 30056 § - Entries 30056 § - Entries 30056
L B Mean ~0.0003953 L B Mean 0.008569 L Mean ~0.02193
B Std Dev 0.02174 B Std Dev 0.04868 10° — Std Dev 0.09046
B %2/ ndf 752.6 / 61 103 - %2/ ndf 684 /42 E x? / ndf 1395/73
1031 Constant  1.01e+04 + 7.68e+01 - Constant 5840 + 45.5 - Constant 2703 +27.6
E Mean -2.51e-05 + 7.53e-05 B Mean 0.007704 + 0.000234 B J Mean -0.02055 + 0.00044
u Sigma 0.01286 + 0.00006 L Sigma 0.04013 £ 0.00021 i Sigma 0.06374 + 0.00048

B N B ) 10% = —

L i _ L ]

10° | % = - :

10 E : : Z :

- ] l ] 10 =

i | 10 = = u N

10 = - . ) i

:Illlllll"LlllllIIIIIIIIIlIIIlIfLIIIIIIlIIIIlIIII: —Illllllllllllllll llIlIIIIIIIIIIIIIIIII_ _IIIIIIIIII | | IIIIIIII |IIII|]III|1|1|I_

-05-04-03-02-01 0 01 0.2 03 04 0.5 -2 -15 -1 -05 0 0.5 1 1.5 2 -2 -15 -1 -05 0 0.5 1 1.5 2

NN - tracker NN - photek time3 - photek

» Good looking x and t resolution now
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Looking Closer at Strip 3: post training cut
» Cut: 0.23 < Tracker x < 0.53 and amp3 > amp2 and amp3 > amp4

xResROOT Mask tResROOT_Mask tResTime3ROOT_Mask
%) _||||||||||||||||1||||||ﬁ|||||||||XResROOT_Mask %) T T lIII|IIlI|IIII&IIII|II tResROOT_Mask 1% rrrrprrrrprrrrprrrr T tResTime3ROOT Mask
GCJ Entries 7423 GCJ 103 - Entries 7423 GCJ 1 03 - N Entries 7423
> > — > —

W03 Mean 0.0009938 Ll - Mean 0.003448 Ll - Mean -0.01962
- Std Dev 0.01564 i Std Dev 0.04961 - Std Dev 0.04829
B %2/ ndf 153/ 24 B %2/ ndf 200.2/ 28 - X2 / ndf 292.3/32
- Constant 2530 + 38.6 B Constant 1483 +23.3 ~ Constant 1546 £ 25.0
B Mean 0.0007595 + 0.0001499 102 B Mean 0.002008 + 0.000458 > Mean -0.02325 + 0.00044
(02 Sigma 0.01274 + 0.00012 = Sigma 0.03885 + 0.00040 10 = Sigma 0.03676 + 0.00041

_ 10 = 10 = —

10 M = = . - | ﬁk .

||||||1||||||1||1||*|||1|1||||1||1|||1||1||||||1| 11“\’“)1 17111111MJ1|11—

-05-04-03-02-01 0 01 02 03 04 05 -2 -15 -1 05 O 0.5 1 1.5 2 -2 -15 -1 05 O 0.5 1 1.5 2

NN - tracker NN - photek time3 - photek
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