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OUTLINE

● Event reconstruction

● Event selection topology

● dE/dl calculation using linear fit
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Goal: Develop a PID using neutron MC simulation in the SuperFGD prototype detector 
(24x8x48cm):
● Beam placed at 90 meters from the detector
● Kinetic energy between 500-501 MeV ( for tools development )
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Neutron sample for PID application with SuperFGD prototype
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1. Event reconstruction

Neutron sample for PID application with SuperFGD prototype
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2. Defining a FV: reduce the beam uncorrelated and secondary neutron background

● Using the incoming neutron information
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3. Containment function

x = [1,23]
y = [1, 8]
z = [1, 47]

Neutron sample for PID application with SuperFGD prototype



3. Containment function
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x = [1,23]
y = [1, 8]
z = [1, 46]
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2. Defining a FV

higher events in last layers

Event interaction usually contained Event interaction usually no contained
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3. Containment function: 

For the moment, the events are requested to be contained in:
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x = [1,23]
y = [1, 8]
z = [1, 47]

4. Events topology

● Single cluster

● Single DBSCAN cluster of voxel

● 3-8 voxels in single cluster

● linearity > 0.70

● cluster width < 1.4 and max-vox-line < 1.2 

● vertex FV (1.5cm radius around the beam center
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5. dE/dl calculation using linear fit
We proceed to calculate the energy deposition per length 
(dE/dl) using linear fit: 

1. The linear fit is calculated using the principal vector 
(calculated by PCA)

2. Slicing the detector along z-axis with planes (z-layers)
3. We calculate the length dl per event using intersection 

between the linear fit and planes (red points)
4. We estimate the energy deposition in the specific length
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Explicit calculation of length and energy deposition

Length using intersection points Deposited energy between z-layers
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Applying interpolation
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Calculation of dE/dl distribution
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Events amount in %
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Why is not clear the bragg peak?True information for selecti pion and 
pions (for development)
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1<Vertex(Z)<47 1<Vertex(Z)<5
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dE/dl distributions applying a vertex(z) cuts
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● Beam placed at 90 meters from the detector
● Kinetic energy between 500-501 MeV
● dE/dl distributions under different cuts
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● Beam placed at 90 meters from the detector
● Kinetic energy between 150-151 MeV
● dE/dl distributions under two vertex cuts
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● Beam placed at 90 meters from the detector
● Kinetic energy between 150-151 MeV
● dE/dl distribution for 0<vertex(z)<5
● Proton = 65% and Pion = 0%



● Beam placed at 90 meters from the detector
● Kinetic energy between 500-501 MeV
● dE/dl distribution for 0<vertex(z)<5
●
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CURIOUS
SMART
TENACIOUS

Backup
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Rotation



Rotation (angle correction function )



Rotation


