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e e ‘“ff,”??ifgffg“ Present 3D NN use only one prior wire per every

. @ ) Track Segment.

With UT4 Module, more input and larger NN is
possible for CDCTRG NN
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AZcross = . \/(A(.bcross)z + (A(.bB)Z
oL 3 SL5 SL7 siny

SL1 g1, 9 —60 mrad Sl 4 67mrad Slf 6 —7imrad Slﬁ 8]
46mrad | stereo axial stereo, axial SO WL The Az calculated by a single wire is (P, > 0.4GeV)
axia Cross t

AZ ypss ~ 2.0 cm to 3.4 cm

wires

perlayer: 160 160 192 224 256 288 320 352 384 In the same order of prior wire (0.4cm ~ 1.4cm)
Wires hitina TS

@ oty wires Can be used to improve the resolution of NN. ‘



Check the input for drift time
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Trained NN based on single track MC w/ fann
ETF : Set Event TO as zero for precise tgyif;
L/R is extremely important for currently NN

Pattern input can not fully replace L/R. Even with both
pattern and L/R, no improvement for the standard one
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Build L/R LUT table for every wires in TS

ratio
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Following the old way to build up a LUT
for every wires in TS

Use MC without Bkg first

left if ng >pn, +ng)+ 30
L/R state = | right if ng >p(n, +ng)+ 30
undecide otherwise

o =+/(n, +ng)p(1 — P)

Choose P = 0.7 for LUT.

Since undetermined rate is high, for
more wires (>1) case, undeterminded
event increases




Build L/R LUT table for every wires in TS

—e—Correct —#—Undecide Bkg Undecide FO”OW'”g the Old Way tO bUlId Up a LUT
e for every wires in TS

ratio

. b . ) Use MC with Phase Ill Bkg (Coulomb,

08 Touschek, RBB, two photon, BHWide)
0.6 left if ng >pn, +ng)+30
Almost half events L/R state = { right if ng >pn, +ng) + 30

are undetermined decid n )
with large Bkg undecide otherwise

P o
v v

0.4

o =/(n; +ng)p(1 - P)

L/R state(Bkg) = {Signal: | otherwise
Bkg: if n, > b(Mrotal)

0.2

0.5 0.6 0.7 0.8 0.9 0.95

b Choose b = 0.8 for LUT.

Will generated LUT with Recotrack Iateﬂ



First attempt: Use extra wire(s) with full information
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5 Fastest Wires
24130 (except prior)

(a) only drift time (b) left/right known (c) crossing angle

SHOMS

Using wires with no hit as input would decrease resolution significantly

Build up L/R look up table for every wires in TS

Choose the 1(2,3) wire(s) w/ L/R know first (if applied ) and fastest tg,.; ¢




/0 distribution

o(cm)

33333

Recons

60 80
tructed Z0 (cm)

MC Test

MC :
Single track w/o Bkg;
uniform Pt,®, 0 and vertex z
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Standard FP 1 Wire & No LR P; (Gev)
2 Wires & No LR x 3 Wires & No LR
x 1 Wire & LR

Not significant but could see improvement with L/R LUT ‘



Pytorch training with real data

Data: exp26runl756-1780 (w/ beam reco monitor) (random separated to two set)
Generate training data with Extra 3 wires with LUT
Change training method to pytorch - faster convergence and better optimization

Using simulated ETFHough

Reco Z distribution for data ETF compare with FP
Num: 345689
Mean: 3.776
Std: 20.801

Event display
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Pytorch training with real data

(Sum over all fives experts)

z0 reco vs z0 nnhw
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Details performance at different zO
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Details performance at different zO
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Still some “feed down” and feed up = leakage of training data?



Difference between experts for extra 1 wire case

All SL have TS

Num: 316522
|I Mean: 0.016
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80000 1 Trimmed std: 5.429
60000 -
40000 -
20000 -
0 T T Y T T
-100 -75 -50 -25 0 25 50 75 100

z(Reco-Neuro)

w/ missing SL1 still got
worst result.

(However, expert O case
dominate the events in
exp26runl/756-1780
>80%) ﬂ



More Extra wires?

Extra one wire Extra two wires
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Extra three wires
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No large improvement (even worse for 3 wires case) = Might due to the L/R undetermined

wires or not enough hidden layer/ hidden nodes

logyo density of points




Summary & Plan

summary

Plan

a)Add 1 extra wire could make improvement for the CDCTRG NN
b) Feed down and feed up still exist —(reshape of dataset needed?)

c) More than one wire make little difference at current NN structure.

a) Adding ADC into data selection for NN

b) Try different Hidden layer & Hidden nodes for 2(3) extra wires case
c) Reshape dataset may help for fix “feed up” and “feed down™?
d) Directly output prediction for fake TrackSegment with NN?




Thanks for your listening and attention!




BACK UP

#|zo| from RecoTracks < 1 &&# |z,| from CDCNNTrack < cut
#|zo| from RecoTracks < 1

Trg efficiency =

#|zo| from RecoTracks > 1 &&# |zy| from CDCNNTrack > cut
#|zy| from RecoTracks > 1

Rejected rate =



Introduction-CDC first level TRG

Track Segment build up

superlayer 0 superlayer 1 — 8

(LTI |
[TILILT] L | [ |

2D Track reconstructed ( using
hough transformation

geometrical space parameter space

CDC
hits:
wire ID, timing

Track Segment Finder

TS hits:
TS ID, priority ID, priority timing, fastest timing, left/right

[
2D Track Finder Event time
tracks:
azimuth angle, curvature, related axial TS hits //
Neurotrigger 2D + 3D Fitter
tracks: tracks:

z-vertex, polar angle azimuth angle, polar angle, curvature, z-vertex




Introduction-Current CDC NN Trigger performance
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“Feed down” and “Feed up” at large z

Not so good for recently data with large Background




How to calculate out z0&z0 uncertainty

Y Drift time would influence:
. (Varirtlarift€OSQ
trgckfwire (:bhit — ¢Wire i arcsm( Toire

\ track / layer Thit = Twire * VarifttariftSina

So the 8tgrifr would influence Peross and 1yire

If we ignore Tyre cOmparing with 6t gy, (With small
a and large P, )
Az, could be consist of Az.,.pss (from 3D Fitter /NN )

With direct cross stereo wire: And A(cot8, =) (From 2D track)
1 w
~ —_— 1 J— . = —_ T' 1
Geross~Po — arcsin (2 rwzrew> = ¢y —a(r,w) And: AZ ypss = _S‘i/‘;i:/ej \/(A(Pcross)z + (Agp)?

Zeross — “B = Peross — P Still, ignore n comparing with 6t
ZF _ ZB ¢F _ ¢ B ) wire arift:
APiross X ~0.03° —0.08° (varied from 1)

2Q

Zg=2Z —cotfy —
Cross w A¢B~

UdrfitCOS(X

Atarift

Twire 19



MC :
Train Sample
Particle gun:
muons; single tracks;
Pt :[0.3 GeV,3 GeV], uniform;
®: [0, 360],uniform;
0:10,170], uniform;
Vertex z0: [-50, 50], uniform;
N events: 300k
Validation Sample:
Same config;
N events: 20k
Test Sample:
Same config;
N events: 50k

Z0 distribution

ternp

MC Test

10



Hidden Layer

—Nodes 27 —Nodes 54 Node 81
Nodes 104 ——Nodes 135 ——Nodes 162
—Nodes 189

Different Hidden nodes

0.5 0.7 2

1 15
P_t (Gev)

Trained with MC, event t0 =0.

—1 Layer ——2 Layer 3 Layers 4 Layers

Different Hidden Layer

0.5 0.7 1 2.5

1.5 2
P_t (Gev)

Different hidden Layers / nodes do not make large difference in standard model

Add more wires do not induce other relationship, keep hidden layer as before.



Masked Super Layer

—Standard ——MO M2

6 ——N\/8 — N\ all axial

Masked Axial SL

0.5 0.7 1 15 2
P; (Gev)

—Standard =—M1 M3 M5 —M7

Masked Stereo SL

To see the importance of each super layer, masked each one for the training &

testing for NN.

Axial layer contribute little to the NN, even masked all, resolution decrease little




Masked Super Layer

—Standard ——MO M2

6 ——N\/8 — N\ all axial

Masked Axial SL

0.7 1 15 2
P; (Gev)

—Standard —M13 M15
M17 —M35 —M37
—M57

Masked 2 Stereo SL

To see the importance of each super layer, masked each one for the training &

testing for NN.

Axial layer contribute little to the NN, even masked all, resolution decrease little




Input Parameters

FHD1 2 OT1
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addParam(“offset”, m offset,

“Set certain time offset for ETFHough simulation”

“Default as 07, 0);

exp26runl756

FP - Event TO =
ETF - Event TO

ETFTO-EventTO
T

Entries 38775
peakl = 10 exp26runl756 peak = 0 |5aBe 1002

peak?2 = 10
After

Offset = -10 ns




After ETF offset 1 wires expert O

Before offset

100000 A

Num: 345689
Mean: -0.269

Std: 11.954
Trimmed std: 5.336

nnhw Track z

z(Reco-Neuro)

20 reco vs z0O nnhw

Num: 345689
Mean x: 3.776 g
Std x: 20.801 £
Mean y: 4.045 3
Stdy: 17.110 ¥

=50 -25 0 25 50 75
reco Track z

logi1o density of points

nnhw Track z

After offset

Num: 316522
Mean: -0.101

Std: 11.953
Trimmed std: 5.455

z(Reco-Neuro)

z0 reco vs z0O nnhw

N
w
I

|
N
%]

|
v
o

=75

Num: 316522
Mean x: 3.856 j
Std x: 20.812
Mean y: 3.957 =

Std y: 17.352 :

—100
—100

-75 =50

-25 0 25 50 75
reco Track z

logi1o density of points

No difference
--As expected: NN

could learn the
offset




Step learning rate?

Question: Training error will start to oscillate after a few hundreds epoch -
try to adjust learning rate to improve it more deeply.

First attempt: learning rate * 0.2 at every 200 epoch

20 reco vs z0 nnhw
Num: 316522

Mean: -0.101 Num: 316522 Means 1 = 0.3174 +0.0097
Std: 11.953 s | Means 2 = 1.771 + 0.048
Trimmed std: 5.455 N1= 137824 + 610

N2 = 52674 + 533

sigma 1= 2.870 £ 0.012
sigma 2 = 9.874 +0.048

before

nnhw Track z
logio density of points

20 40 60

00
-50  -25 0 25 -100 -75 -50 -25 0 25 50 75 100 NN Z0 - Reconstructed Z0(cm)

z(Reco-Neuro) reco Track z

20 reco vs z0 nnhw
Num: 316522 _

Mean: 0.016 Num: 316522 r 5 Means 1 =-0.19702 + D.Db85

Std: 11.844 : 5, ol o 00 z;ﬁiﬁ ; 12000 - At I P Means 2 = 1.712 + 0.045
i . . 5 td x: 20. C
Trimmed std: 5.280 . i g N1 = 135464 + 560

Mean y: 3.840 ‘ L
10000 — 1 N2 = 54974 + 481
|Z|< sigma 1= 2,489 +0.010

Std y: 17.160
e
sigma 2 = 9.434 +0.042

After

nnhw Track z
logyo density of points

NI R

e L .
40 60 80 100

0 ’ 20
-50  -25 0 25 -25 0 25 50 75 100
z(Reco-Neuro) reco Track z NN Z0 - Reconstructed Z0(cm)




More wires?

=50

Num: 316522
Mean: 0.016

Std: 11.844
Trimmed std: 5.280

-25 0
z(Reco-Neuro)

25

T T
=75 -50

—-25 0
z(Reco-Neuro)

25

Num: 316522
Mean: 0.044

Std: 11.651
Trimmed std: 5.152

=50

-25 0
z(Reco-Neuro)

25

Num: 316522
Mean: 0.039

Std: 11.545
Trimmed std: 5.171

nnhw Track z

nnhw Track z

nnhw Track z

20 reco vs z0 nnhw

Num: 316522
Mean x: 3.856
Std x: 20.812
Mean y: 3.840
Std y: 17.160

-100 -7

=50 =25 0
reco Track z

20 reco vs z0 nnhw

Num: 316522
Mean x: 3.856
Std x: 20.812
Mean y: 3.812
Std y: 17.352
oy e

=50 =25 0 25 50 75 100
reco Track z

20 reco vs z0 nnhw

Num: 316522

Mean x: 3.856
std x: 20.812 3
Mean y: 3.817 &
Stdy: 17.381 &

=25 0
reco Track z

= =
o o
R %

logyo density of points

o
<

= —
o o
™ o

-
<

= =
o o
~ W

o
<

logyo density of points

logyo density of points

o ; Means 1 =-0.19702 + 0.0085

= AtIP
10000 N | Z | < 1

N2 = 54974 + 481
sigma 1= 2.489 £0.010
sigma 2 = 9.434 £0.042

h bt Lot Loai |
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

14000 —

o AIP
1uuoo;:— |Z|<1

8000 —

Means 1 = -0.12959 + 0.0081
Means 2 = 1.608 +0.046

N1 = 137970 + 546

N2 = 52402 + 459

sigma 1 = 2.4369 + 0.0096
sigma 2 = 9.462 + 0.043

6000]

NIRRT AR I
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.23747 + 0.0088
Means 2 = 1.778 £ 0.046

N1 = 137384 + 562

N2 = 53082 + 480

sigma 1= 2,612 £ 0.010
sigma 2 = 9.535 +0.044

h [T TN IR TRTEN W |
20 40 60 80 100

NN Z0 - Reconstructed Z0(cm)




Detail result compare with zO

Counts

Counts

400

350

300

250

200

150

100

50

*\IIlIIII‘\II\‘HH‘IIII|IIII|IIH‘HH|IH

Means 1 = 0.133 +0.072
Means 2 =-1.772 £ 0.22
N1 = 5386 + 156

N2 = 3595 + 149
sigma 1 = 3.695 + 0.099
sigma 2 = 12.08 +0.23

4

b
=]

10 TR R—T
NN Z0 - Reconstructed Z0(cm)

3

350

300

250

200

150

100

50

50

Means 1 = 0.061 = 0.075
Means 2 =-1.782 £ 0.24
N1 = 5678 + 156

N2 = 3307 + 148
sigma 1 = 4.081 + 0.096
sigma 2 = 12.38 +0.25

Counts

60

50

40

30

20

Counts

IIII|II\N{[III[!III|IIYI[

Means 1 =-0.131 £ 0.31
Means 2 = -2.251 + 0.68
N1 = 923 +83

N2 = 723 + 81

sigma 1= 6.02 + 0.41
sigma2= 16.17 £ 0.74

NN Z0 - Reconstructed Z0(cm)

g0 Means 1 = -0.527 + 0.31

Means 2 = -1.924 + 0.67
N1 = 900 +83

N2 = 748 + 81

sigma 1= 6.06 +0.43
sigma 2= 16.39 +0.73

50

40

30

20

ill]lll\‘\ll\lllll‘\\lllil\ll

NN Z0 - Reconstructed Z0(cm)

10-20

Counts

Counts

80

70

60

50

40

30

60

50

40

30

20

SH

Means 1 =-0.410 + 0.46
Means 2 = 0.21 +0.78
N1= 726 +37

N2 = 737 £35

sigma 1= 7.59 +£0.39
sigma 2 = 19.02 + 0.55

TJIM

6
NN Z0 - Reconstructed Z0(cm)

Means 1 = 0.70 £ 0.70

Means 2 = -0.919 + 0.60
N1 = 908 +59

N2 = 566 + 56

sigma 1= 18.63 £ 0.60
sigma2 = 7.76 £ 0.39

pJepuels

40 60 80 100
NN Z0 - Reconstructed Z0(cm)

20-30
29



Detail result compare with zO

[}
3]
c
3
]
&)

25

20

Counts

Means 1= 2.5 £1.2
Means 2 =-4.29 + 5.0
N1= 359 + 68

N2= 121 +64
sigma1= 16.2 £1.7
sigma2= 313 +4.7

NN Z0 - Reconstructed Z0(cm)

Means 1= 2.7 +2.0
Means 2 =-0.75 + 2.3

30

N1 = 237 +22
N2 = 240 +43
sigmai1= 15.0 £+1.7
sigma2= 25,5 +1.4

25

20

Counts

Counts

60

50

40

30

20

60

50

40

30

20

Means 1= 3.7 £2.0

Means 2= 104 +1.9
N1 = 1074 £ 63

N2 = 576 +59
sigma1= 58.0 +1.7
sigma 2 = 24.48 +0.38

NN Z0 - Reconstructed Z0{(cm)

Means 1= 4.1+1.9
Means 2 = 12.5 + 2.1
N1= 1118 + 65

N2 = 532 + 60

sigma 1= 57.3 £+1.7
sigma 2 = 24.63 +0.42

NN Z0 - Reconstructed Z0(cm)

TJIM

pJepuels

30



Real data test —Train with exp24 run 2004

Train NN with exp24 run2004 and exp26r1968

Test with exp24 run2004(sorry not unpacked another one for test)
And exp26 run 1777 (which use for trigger study with zO in any range)

exp24 run2004

Origin with ETFHough Wire 1 with ETFHough Wire 2 with ETFHough

Means 1 = -0.0622 + 0.017
Means 2 = 0.17 +0.10
N1= 26761+ 183

N2 = 7027.2 +8.7
sigma 1= 2.243 +0.015
sigma 2 = 7.841 £ 0.097

Means 1 =-0.1865 + 0.018
A Means 2 = 0.10 £ 0.12

N1 = 20788 + 161

N2 = 5460.6 + 7.7

sigma 1 = 2.273 +0.017

sigma 2 = 7.68 +0.10

Means 1 = -0.2090 + 0.017
Means 2 = 0.66 +0.17
N1= 15035 + 132

N2 = 3845 + 30

sigma 1= 1.796 + 0.016
sigma 2 = 10.07 £ 0.14

10 20 30 40 50 10 20 30 40 50
NN Z0 - Reconstructed Z0(cm) NN Z0 - Reconstructed Z0(cm)

10 20 30 40 50
NN Z0 - Reconstructed Z0(cm)




Real data test —Train with exp24 run 2004

Train NN with exp24 run2004 and exp26r1968

Test with exp24 run2004(sorry not unpacked another one for test)
And exp26 run 1777 (which use for trigger study with zO in any range)

exp26 run 1777

Origin with ETFHough Wire 1 with ETFHough Wire 2 with ETFHough

Means 1 = -0.1549 +0.048 Means 1 = -0.1572 + 0.050 2 Means 1 = 0.063 £ 0.073
Means 2 = 2.57 +0.38
N1 = 4460 + 82

N2 = 4387 + 81

sigma 1= 2.521 £ 0.054

sigma 2 = 24.65 + 0.31

Means 2 = 3.48 +0.35 500 Means 2 = 3.21 + 0.50
N1 = 7304 + 110 . N1 = 3307 +74

N2 = 5968 + 103 ¥ N2 = 2764 +70

sigma 1= 3.347 +0.060 400 sigma 1= 3.312 +0.087
sigma 2 = 26.60 + 0.31 ‘ sigma 2 = 25.80 +0.43

it
4 60 80 100

40 60 B0 100
- Reconstructed Z0(cm)

20 20 60 80 100
NN Z0 - Reconstructed Z0(cm) - Reconstructed Z0(cm)



First attempt: Directly use TS pattern as input

Y

Jake| Jadng auQ

l l

OTTOTTIOTTO

Directly use 11/15 bits pattern as input

Since L/R information are got from pattern, hoping could replace L/R with it



Train with real data

Train Standard model and one extra wire
model (with/without LR) with exp26 runl771
& exp26 runl762; beam-reco-monitor. aoom 5 5

ETF option :fastpriority - /f;; '::13\ .

: . W i .

[ E ! f ;":b ; L E

Error curve _ 50 L IR . 7 50 -

107 I -
£ g

L h

Standard model 4 -% @_{ % | L
_ + 88 .' kol
— 0 . I . .-.} 0 =
wl S8 W

Error curve i ’ Error curve [
...Extra Wire (No LR) model “1 Extra Wire (with LR) model

= .100 \

-150 -100 -50 ] 50 100 150




Test with real data exp26 run1771

Standard Model

Means 1 = 0.061 + 0.077
Means 2 = -1.960 +0.24
N1 = 5591 + 165

N2 = 3386 +158

sigma 1= 412 £ 0.10
sigma2= 12,10 £ 0.24

Extra Wire 1 No L/R

Means 1 = 0.061 +0.075
Means 2 =-1.782 + 0.24
N1 = 5678 + 156

N2 = 3307 + 148
sigma 1 = 4.081 + 0.096
sigma 2= 12.38 £ 0.25

Extra Wire 1 with L/R

RE I
Zy < 10cm i

Means 1 = 0.133 +0.072
Means 2 = -1.772 +0.22
N1 = 5386 + 156

N2 = 3595 +149

sigma 1 = 3.695 + 0.099
sigma 2= 12.08 +£0.23

-HHl\HIl III‘HI\‘HI ‘\I\ ‘I\I\‘IH\‘I T

. i
R B . : PR i o d oy

e ol o I Ty
10 20 30 40 =20 0 10 20 30 40
NN Z0 - Reconstructed Z0(cm) NN Z0 - Reconstructed Z0(cm)

3

10 . 30 40
NN Z0 - Reconstructed Z0(cm)

&
=]

Means 1 = 0.35 £ 0.27
Means 2 = 2.25 +0.77
N1 = 2746 + 101

N2 = 2401 £ 100
sigma 1= 9.73 +0.34
sigma 2 = 36.00 +0.75

Means 1 = 0.80 +0.26
Means 2 = 1.30 +0.76
N1= 2714 £99

N2 = 2430 +98
sigma 1= 9.35 +0.34
sigma 2= 36.13 +0.74

IlHI H\‘\ 1|\Il T

kb

Means 1 = 0.41+0.24
Means 2 = 1.84 +0.79
N1 = 2828 + 96

N2 = 2328 + 94

sigma 1= 9.09 +0.31
sigma 2 = 36.83 +0.77

1, et (R Sl e
e I T e
0 20 40
NN Z0 - Reconstructed Z0(cm)

I e P e
-40 20 0 20 40 60
NN Z0 - Reconstructed Z0(cm)

il ekl L O I N i oo ol
8! -40 -20 0 20 40 0 -20
NN Z0 - Reconstructed Z0(cm)




Test with real data exp26 run1771

Standard Model Extra Wire 1 No L/R Extra Wire 1 with L/R

z0_RE:z0_NN z0 RE:z0 NN z0 RE:z0_ NN

Training still need to be improved.




Pytorch training result -Uniform / norm distribution

Uniform ExtraWires

Num: 345689 100000 A
Num: 345689 .
Mean: 3.276 Num: 345689

Mean: 4.636 .
Std: 16.911 Mean: -0.269

: Std: 29.417 Std: 11.954
Trimmed std: 11.227 Trimmed std: 22.873. Trimmed std: 5.336

=50 =25 0 25

0
-25 0 0
z(Reco-Neuro)

z(Reco-Neuro) z(Reco-Neuro)

z0 reco vs z0 nnhw

z0 reco vs z0 nnhw 20 reco vs z0 nnhw

Num: 345689 . . Y T — .
Mean x: 3.776 S : uum- 333678796 . Num: 3.456879 |
Std x: 20.801 gan X 28 3 . . Mean x: 3.776 §
Mean y: 0.500 Std x: 20.801 . fot) Std x: 20.801 =

: 0. 3 o i s 4, 3
Std y: 25.011 n Mean y: -0.860 ; Y A Mean y: 4.045 ;

Std y: 37.151 4
ZoE . :
)

nnhw Track z
logio density of points
nnhw Track z
logyo density of points
nnhw Track z
logio density of points

-50 =25 0 25 50 75 -100 -75 -50 =25 0 25 =50 -25 0 25 50
reco Track z reco Track z reco Track z




Extra wire as input

o_z(cm)

3.5

2.5

Standard

3 Wires & No LR

0.5

0.7

1 Wire & No LR ——2 Wires & No LR

1 Wire & L/R

1 1.5
P_t (Gev)

2

2.5

Trained NN based on MC

ETF : Set Event TO as zero for precise tg,ir;

Add More wires without L/R make little improvement

Add wire with L/R could make slightly difference in MC

Standard

1 Wire & no LR
2 Wires & no LR
3 Wires & no LR
1 Wire & LR




Extra wire as input -- fastpriority

Standard FP 1 Wire & No LR ——2 Wires & No LR Standard
4 3 Wires & No LR 1 Wire & LR ~ 1Wire & NolLR

3.5

Standard
1 Wire & LR

0.5 0.7 1 1.5 2 2.5 3
P_t (Gev)




More wires?

Means 1 = -0.2748 + 0.052
Means 2 = 2.93 +0.18
N1= 21911 +323

N2 = 9733 +303
sigma 1 = 5.523 +0.065
sigma 2 = 14.95 +0.19

L ol
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.5627 +0.05
Means 2 = 2.83 +0.18
N1= 21711 £ 321

N2 = 9922 + 302

sigma 1= 5.354 £ 0.063
sigma 2= 14.48 +0.18

20 40 60 80 1
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.0466 + 0.046
Means 2 = 3.74 +0.19
N1 = 19940 + 265

N2 = 7882 +241

sigma 1 = 4.887 +0.053
sigma 2 = 13.78 £ 0.18

[
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

10<(z|<20

Means 1 = 0.120 + 0.051
Means 2 = 4.04 +0.20
N1 = 20073 284

N2 = 7754 +260

sigma 1 = 5.270 £ 0.059
sigma 2= 14.14 £0.20

80

L L
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.0012 + 0,050
Means 2 = 3.79 £0.20
N1= 20374 + 280

N2 = 7447 + 255

sigma 1= 5.245 +0.057
sigma 2= 14.12 + 0.20

- - I

-10<|z|<20

20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

Means 1 =-0.2328 + 0.04B
Means 2 = 2.67 +£0.18
N1 = 21931 + 304

N2 = 9706 + 282

sigma 1 = 5.240 +0.058
sigma 2 = 14.60 +0.18

Lo o i
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

20<

Means 1 = -0.7241 + 0.06!

<30 i Means 2 = 1.33 +0.19
Z N1= 17662 + 338
N2 = 10742 + 327

sigma 1 = 6.390 £ 0.094
sigma 2= 17.09 £ 0.21

20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.9053 + 0.06
Means 2 = 1.35 +0.18
N1= 16883 + 339

N2 = 11517 + 330

sigma 1= 6.125 £ 0.094
sigma 2= 16.37 +0.19

80 1
NN Z0 - Reconstructed Z0(cm)

Means 1 = -0.4953 + 0.06/
Means 2= 1.08 +0.17
N1= 17062 + 331

N2 = 11337 +322

sigma 1 = 5.949 + 0.091
sigma 2= 16.31 +0.19

n A

P
20 40 60 80 100
NN Z0 - Reconstructed Z0(cm)




More wires?

Wire 1

Wire 2

Wire 3

Means 1 =-0.694 +0.23
Means 2 = -0.854 +0.38
N1 = 4268 +92

N2 = 4341 + 31

sigma 1= 8.94 +0.21
sigma 2 = 22.22 +0.27

NN Z0 - Reconstructed Z0(cm)

Means 1 =-0.918 + 0.21
Means 2 = -0.583 + 0.37
N1 = 4284 + 91

N2 = 4341 + 40
sigma 1= 8.63 +0.19
sigma 2 = 22.08 +0.26

40 60 80
NN Z0 - Reconstructed Z0(cm)

Means 1 =-0.694 + 0.21
Means 2 = -0.703 + 0.36
N1= 4272 + 91

N2 = 4341+ 34
sigma 1= 8.34 +0.19
sigma 2 = 21.75 + 0.26

Means 1 =-5.502 + 0.16
Means 2 =-7.199 + 0.36
N1 = 10307 + 139

N2 = 11545.5 +5.7
sigma 1= 10.23 £ 0.16
sigma 2 = 38.53 +0.27

20‘
NN Z0 - Reconstructed Z0(cm)

Means 1 =-6.107 + 0.39
Means 2 = -6.079 +0.19
N1= 11234 +139

N2 = 11545 + 60
sigma 1 = 38.87 +0.29
sigma 2 = 14.4603 + 0.0

20 = 40
NN Z0 - Reconstructed Z0(cm)

Means 1 =-4.797 + 0.16
Means 2 =-7.313 £ 0.35
N1= 10404 + 140

N2 = 11545.5 + 6.1
sigma 1= 10.04 £ 0.16
sigma 2 = 37.58 +0.27

2(]‘ 40 60 80 20 40 0 =
NN Z0 - Reconstructed Z0(cm) NN Z0 - Reconstructed Z0(cm)




Track Segment ID

Consider the Delta Z distribution of those NN choose wrong hit

htemp1

Entries 2377
Mean 6.558

SL, Wrong Hits
SL; Wrong Hits Std Dev 15.87

SL;Wrong Hits
SL,Wrong Hits
AllL TS close to the RecoTracks

exp024run2004



Track Segment ID

Consider the Delta Z distribution of those NN choose wrong hit

SL, Wrong Hits
SL; Wrong Hits

SL;Wrong Hits
SL,Wrong Hits
AllL TS close to the RecoTracks

n e w ey e oo il SN

80 ~60 40

exp026runl/ /7



