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Overview

 Previous Reconstruction Results
e Alternative Reconstruction Method

e Pulsed Neutron Source Hardware Status




Reminder

* Previously we showed simulated reconstruction using NIST tables for
electron stopping power ( ) to estimate dE/dX

- Use the modified box model equation to calculate dQ/dx
— Then build a direct relation between post-recombination charge and electron energy
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* |tis possible to calculate the energy of the electron based on the total
lonization charge which survives recombination

 This method was demonstrated in ArgoNeut:



https://physics.nist.gov/PhysRefData/Star/Text/ESTAR.html
https://doi.org/10.1103/PhysRevD.99.012002
https://doi.org/10.1103/PhysRevD.99.012002

Performance

* This method of reconstruction results in an overall lower energy for most neutron
capture events

* The shape of the histogram is as expected

* Similar effects reported in recent ProtoDUNE paper analyzing Michel electrons
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https://docs.dunescience.org/cgi-bin/private/ShowDocument?docid=25436

Alternative Method

 An alternative method to
reconstruction is to fit the data
to the theoretical gamma [[MC Truth Convolution |
spectrum 1200 |

1000 —— MC Truth Energy

- Here we have used the MC truth
data from LArSoft backtracking
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800 —— Covolved MC Truth

 The theoretical spectrum needs 600
to be convolved with a
resolution function appropriate
for a homogoneous calorimeter 200
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Application

« The convolution is applied to the MC truth, along with a scaling factor, C,.
which can convert the data in ADC*tick to energy in MeV

* The 4 parameters are then fit using Minuit to simulated data

 The fitted values are
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Simulated Reconstruction Result

* Then to show the reconstruction ability, we then applied the the fitted scaling
factor to the simulated ADC data and compared to the convolved MC
(x2/ndf = 1.23)
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Comparison

e Left: Previous method, using ESTAR data

* Right: Alternative method using true energy fitting
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PNS Hardware Status

* The DD Generator is operational, and we have
done multiple test runs

- Familiarizing ourselves with the device

— Testing operational parameters

e Currently running some Geant4 simulation for
optimization of the PNS, will perform tests
following the simulation results

- Lead neutron reflector

- Gamma shielding




Conclusions & Next Steps

 We can achieve a better reconstruction using the truth fitting method
- We need to have good knowledge of the clustering to get the theoretical truth value
— Possibly run DBScan on monte carlo data as a baseline “theoretical” gamma clustering

— Currently all of the detector effects are folded into one scaling parameter

Next Steps

* Evaluate feasibility of this reconstruction method for real data

- Can we produce a good theoretical gamma clustering?
* Look into unfolding the recombination effect from the scale factor

e Continue simulation, and run experiments for PNS optimization
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