Modeling lepton-nucleus scattering cross sections
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easily acquire skills needed in related
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Neural Network

TL can by applied in deep learning:
The neural network learns the details
of one kind of data, and after
fine-tuning, it makes predictions for
related problem.

We propose to use the TL technique
in physics

Electron-nucleus cross sections from transfer
learning
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Goals

» The examining that the Deep Neural Network (DNN) encodes nuclear structure features

» The demonstration that the Transfer learning technique can be efficient in modeling physical
systems.

P Obtaining a electron-nucleus scattering model using deep learning techniques
d’c

DNN(E,§,w) — ——
( w) dcos(0)dw

DNN - Deep Neural Network prediction,
E = Energy, 0 = scattering angle, w = transfer of energy

P Step 1: Obtaining the Base model with encoded physics
We consider the inclusive electron-carbon scattering:

e+12C’—>e+X

P Step 2: Application of Transfer learning
Transfering physics from carbon to other targets
We consider the inclusive electron-nucleus scattering:

e+ N —e+ X

» Development of techniques that allow us estimate the uncertainty of the predictions of DNN.



We consider the situations in which

some number of last layer is

fine-tuned.

Bootstrap approach

i For each data sample, we have a Gaussian

distribution with

- mean = data point da;9

- std. deviation = uncertainty Ado;«

Gaussian distributions

DNN fit.

we draw 50 bootstrap (clone) datasets from

For each bootstrap (clone) data set, obtain

iv Obtaining the mean and standard deviation

base model

model after fine tuning
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