Neural Networks in HBD
Signal/Background separation
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15t neighbor background distribution (per pad)
10 background bins
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Charge Distribution of 15t 29 37 pad
MC tracks
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Charge Distribution of 15t 2nd 37d pad

embedding least background
* Embed Omega—>ee

e At 15t neighbor background < 1
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Swapped tracks

least background
* Swapped tracks. (Embed Omega—>ee)

e At 15t neighbor background < 1
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Embedded tracks
high background

* Embed Omega—>ee

* At 15t neighbor background >9
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e At 15t neighbor

Swapped tracks
high background

* Swapped tracks. (Embed Omega—>ee)

background >9

[ pRiitE it
i
F

i

EEEEEEEE

o

JPEEEETIEY
i

S MENENEN N

s EEEEEEEE

fLELELELAE

*.E.EEEE.EE

M" [
[y wa b
[ na b
= P
it o
L [
i o
L By
| | prndd Bkg 2 1
vt - i
b [y
P (-3
fenT] s
D il
[orvy o [iLiF
i (]
L e

flﬁﬁﬁﬁﬁlﬁlﬁg




Embedded vs. Swapped tracks
high background

* At 15t neighbor background >9

e 15t pad distribution
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Embedded vs. Swapped tracks
high background

* At 15t neighbor background >9
e 2" pad distribution
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Embedded vs. Swapped tracks
high background

* At 15t neighbor background >9
e 3rdpad distribution
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Track projection

leaving charge q1, g2, g3 at the 3 pads, with neighbor background gbg

Using neural networks
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Neural networks

Hidden layer

Output layer

1: embeded tracks

0: swapped tracks
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10% most central

AuAu@200 GeV

[differences {impact of variables on ANN) |

NN result

NN output
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Efficiency and Rejection

Graph
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Imitation of Third pad

Yosuke’s method / ql+g2+q3

Second pad

gl+g2
Neighboring pads:

background

17



Imitation of Yosuke’s method

Npart charge

0: swapped tracks 1: embeded tracks
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NN result: 10% most central
AuAu@200GeV
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Efficiency and Rejection

Graph
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* the NN result is improved when the
background charge estimator is subtracted
from the raw charge before feeding to the NN



Intimation of Third pad

Yosuke’s method ql+q2+q3 -
3xbgl
4 p bins
3 C bins
0.4cm<~ Second pad
ql+q2 -2 x bgl
Bgl is background charge per pad X

in the 9 neighboring pads.

22



Intimation of Yosuke’s method

Npart subtracted charge

0: swapped tracks 1: embeded tracks
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NN result: 10% most central
AuAu@200GeV
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Efficiency and Rejection

Graph

0.9
0.8

0.7

0.6
0.5
0.4

0.3F
0.20

0.1

U= *

ob

NN variable



LBS
Efficiency and Rejection

NN variable



Summary

Inspired by Yosuke’s idea, we feed the track
position, neighboring bkg, raw charge on the 3
closest pads into neural networks.

NN results show nice S/B separation.

We'll explore NN structure to seek better S/B
separation.

Use Figure of Merit to determine a cut on the
NN variable.



