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Reminder : Light Maps
Old Map

2/24 LAPP Team | New Light Maps
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Number of voxel : 240 ; Distance between PMTs : 46.123cm



DEEP UNDERGROUND NEUTRINO EXPERIMENT

Reminder : Light Maps
New Map

3/24 LAPP Team | New Light Maps

Split Liq Ar volume in 2, increase voxelisation and change in
geometry
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PMT configuration
in mm

4/24 LAPP Team | New Light Maps
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Old fit of time distribution

6/24 LAPP Team | New Light Maps

f (t) = eA+τ1t + eB+τ2t + eC+τ3t

Source : Anne Chappuis’s thesis
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Interpolation problems

7/24 LAPP Team | New Light Maps

2D distribution of τ1 (left) and τ2 (right) for PMT3

1.5−

1−

0.5−

0

0.5

tau1 - x = -375 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau1 - x = -375 - PMT3

2−

1.5−

1−

0.5−

0

0.5

tau1 - x = -125 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau1 - x = -125 - PMT3

2−

1.5−

1−

0.5−

0

0.5

tau1 - x = 125 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau1 - x = 125 - PMT3

2.5−

2−

1.5−

1−

0.5−

0

0.5

tau1 - x = 375 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau1 - x = 375 - PMT3

0.25−

0.2−

0.15−

0.1−

0.05−

0

tau2 - x = -375 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau2 - x = -375 - PMT3

0.3−

0.25−

0.2−

0.15−

0.1−

0.05−

0

tau2 - x = -125 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau2 - x = -125 - PMT3

0.3−

0.25−

0.2−

0.15−

0.1−

0.05−

0

tau2 - x = 125 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau2 - x = 125 - PMT3

0.3−

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

tau2 - x = 375 - PMT3

y [mm]
1500− 1000− 500− 0 500 1000 1500

 z
[
m

m
]

600−

400−

200−

0

200

400

tau2 - x = 375 - PMT3



DEEP UNDERGROUND NEUTRINO EXPERIMENT

New Fit of time distribution

8/24 LAPP Team | New Light Maps

f (t) = A · Landau(t, µ, σ) · e− t−t0
τ

Fit with Voxel close to PMT Fit with voxel far from PMT
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Parameters 2D view

9/24 LAPP Team | New Light Maps

Sigma Tau

MPV
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2D view of visibility PMT 2 yz
Old Map

10/24 LAPP Team | New Light Maps

Use of a unique map → Problem with interpolation above and below
cathode
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2D view of visibility PMT 2 yz
New Maps

11/24 LAPP Team | New Light Maps

Clear effect of the cathode on visibility
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2D view of ratio PMT 2 yz
Ratio New/Old

12/24 LAPP Team | New Light Maps

Higher visibility for new maps far from the PMT but lower close to the PMT.
Probably due to the acceptation angle.
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Goal

13/24 LAPP Team | New Light Maps

Update Anne’s study on Rayleigh length effect with the new
simulation

Source : Anne Chappuis’s thesis
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Simulated µ generated with CRT planes
Data

14/24 LAPP Team | New Light Maps
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Simulated µ generated with CRT planes
Interpolation

15/24 LAPP Team | New Light Maps

Correlation used to generate muons.
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Simulation Parameters

16/24 LAPP Team | New Light Maps

I 5000 muons
I Rayleigh length : 55cm
I No Electric Drift Field
I Charge obtained by integrating over 1µs
I Event taken only if closest point Track-PMT is above the

cathode
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2D Charge vs Distance Track-PMT

17/24 LAPP Team | New Light Maps

At each bin on X axis → Gaussian Fit



DEEP UNDERGROUND NEUTRINO EXPERIMENT

2D Charge vs Distance Track-PMT

18/24 LAPP Team | New Light Maps

We take the mean and sigma of the fit.
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Mean Charge vs Distance Track-PMT
Old and New Maps

19/24 LAPP Team | New Light Maps

"little bump" disapeared with new maps
→ probably was due to interpolation between above and below

cathode
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Conclusion

20/24 LAPP Team | New Light Maps

I Do the same with Rayleigh length at 20cm, 163cm and 90cm
I Compare to data
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Back-up

21/24 LAPP Team | New Light Maps
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2D view of visibility PMT 2 xz
Old Map

22/24 LAPP Team | New Light Maps
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2D view of visibility PMT 2 xz
New map

23/24 LAPP Team | New Light Maps
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2D view of ratio PMT 2 xz
Ratio New/Old

24/24 LAPP Team | New Light Maps


