Multi-vertex event reconstruction with fiTQun (WCTE)
Focus on charge profile
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Introduction
[ le]

* FiTQun is a maximum likelihood estimation event reconstruction algorithm for
WC experiments,

* FiTQun steps: ¢ likelihood, function of the particle parameters
@ Vertex pre-fitting, specifying initial condition:
@ Hit clustering, ® vertex position x, y, z,
© Single-ring reconstruction, ° timet,
@ Multi-ring reconstruction. * zenith angle and azimuth of the direction 6, ¢,
® and momentum p.
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Introduction

Preparation for Multi-Vertex fiTQun

* Normal fiTQun only find the pion upstream track —
* Multi-Vertex needed to find pion scattering vertex

Reconstruct the first ring

Search the second ring assuming
the primary vertex.

Search the third ring assuming
the primary vertex.
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Reconstruct the first ring

Search second vertex

Search the second ring assuming
the second vertex.

Search the third ring assuming
the second vertex.
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Figure: Pion scattering

processes in WCTE
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Cherenkov angle

e Lorentz factor vy = —! ¢ Muon:
V152 * Ex =200MeV — 6 = 39.1°
° E=~vmy ° Ex = 1200MeV — 0 = 43.0°
2 * Pion:
o =~ B8—,/1- M _
B (mo+Ex)? o E, = 200MeV — g = 37.0°
o cosf — ni,B ° E, =1200MeV — 0 = 42.9°
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Charge Profile
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Charge Profile, FC muons (" /p~ at 15cm from wall and -29c¢cm

height)
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Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge and Time Profile, all pions
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Charge Profile
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Charge Profile, Pion from 309.5 MeV to 350 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 350 MeV to 400 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 400 MeV to 450 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 450 MeV to 500 MeV momentum
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Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 500 MeV to 550 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 550 MeV to 600 MeV momentum
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Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 600 MeV to 650 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
000000000080000000000000

Charge Profile, Pion from 650 MeV to 700 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 700 MeV to 750 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile

Loris Martinez MVfiTQun November 7, 2024 16/28



Charge Profile
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Charge Profile, Pion from 750 MeV to 800 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile

Loris Martinez MVfiTQun November 7, 2024 171/28



Charge Profile
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Charge Profile, Pion from 800 MeV to 850 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 850 MeV to 900 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 900 MeV to 950 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 950 MeV to 1000 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1000 MeV to 1050 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1050 MeV to 1100 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1100 MeV to 1150 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1150 MeV to 1200 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1200 MeV to 1250 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1250 MeV to 1300 MeV momentum
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Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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Charge Profile
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Charge Profile, Pion from 1300 MeV to 1332.2 MeV momentum
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Figure: PMT direction «
Figure: Charge [p.e.] profile in function of PMT direction [°] used for Charge profile
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