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Previous results

“ideal” conditions (6 = 0°), 4 cm between photons, E, = 3 GeV

SPD Physics & MC meeting Single/Merged photons
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Attempt at using a more complex NN

Inspired by the work of Dimitrije Maletic (thanks!) and https://cds.cern.ch/record/2042173

Input layer Hidden layers Qutput layer
) h, h, h, 0
. —0—0.
Input 1 //“\\ //A -
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N
Oi = [(Wio + ) _Wi;0;) - weighted sum + bias for each node

Jj=1
0 for <0
r for x>0

f: ReLl/f(z)= {

Dropout (p=0.1),

batchnorm for each layer (before activation)

Binary cross entropy loss (BCE):

|«
Hy(@) = = v - 10g(p()) + (1 = 3,) - log(1 = p(,))
i=1

 Optimizer: Adam
(stochastic gradient descent +
adaptive moment estimation)

(Ir = 0.001, B; = 0.9, B, = 0.999, e=1e-8

2 hidden layers, 64 neurons each

sigmoid for output: /(=)=
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Inputs

Variables describing moments
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Hyperparameters (sanity check)
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Checked different hyperparameters/network settings:
e batch size

* |earning rate
o e Joss function (BCE/MSE)
 number of training epochs
e activation function (ReLU/sigmoid)

 number of layers and neurons .



Results (barrel)
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Results (barrel)

Rejection @ 80% efficiency
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Conclusions and outlook

e ~98% 10 rejection @ 80% efficiency for 8 GeV photons and low incident angles,
~80% 119 rejection for high angles

 Some part of % detection inefficiency attributed to soft photon hitting barrel
edge: to be studied

e Efficiency could be overestimated due to fixed energy: to be studied

To do:

e repeat the analysis for endcaps (slightly different cell size)
e study dependence on energy of particle

e determine the best set of inputs

e determine a better metric?
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Efficiency/Rejection
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