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Introduction

* New geometry implemented and functioning reconstruction
- Without Kalman filter for now to enable proper comparison

* Evaluate physics performance of Magnus’ muon gun files as practice for ‘tiny’
production

> optimization_evaluation.py script
- End point resolution

- Charge ID

* Direct and per KE slices

- Angular resolution

* Direct and per KE slices
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End point resolution - truth - reconstruction

 In x direction

End x End x
1000 1 _. pifference stereo -- Difference
-+ mean (-69.49 mm) 800 - - mean (-181.29 mm)
1o (180.69 mm) lo (372.40 mm)
800 A
600 1
600
* * 400 -
400 A
200 +
200 A
0 1 — 0 1 A
-1250 —-1000 -750 -500 -250 0 250 500 —1500 —-1000 -500 0 500 1000 1500
Difference truth - reconstruction [mm] Difference truth - reconstruction [mm]




End point resolution - truth - reconstruction

* In y direction

Endy Endy
stereo : -- Difference 800 1 hybrld : -- Difference
600 A ; <= mean (-50.02 mm) : - mean (-82.30 mm)
: 10 (686.05 mm) : 10 (828.03 mm)
500 -~
600 1
400 A
F* *# o
300 - 400
200 +
200 +
100 A
0 1 0 1
—-3000 —-2000 -1000 0 1000 2000 3000 —-4000 —2000 0 2000 4000
Difference truth - reconstruction [mm] Difference truth - reconstruction [mm]




End point resolution - truth - reconstruction

* In z direction

End z End z
stereo -- Difference -- Difference
1000 - -« mean (-34.55 mm) 700 - mean (164.42 mm)
1o (271.68 mm) 1o (539.36 mm)
600 1
800
500 +
600
400 +
H* +#
300 +
400 A
200 +
200 A
100 1+
0 1 p— 0 1
—-2000 —-1000 0 1000 2000 3000 -1000 0 1000 2000 3000 4000 5000
Difference truth - reconstruction [mm] Difference truth - reconstruction [mm]




Charge ID

Stereo Hybrid

* Not identified: 58 * Not identified: 55

* True p: 1961 * True p: 1559

* True anti-p: 0 * True anti-p: 0

* False p: 0 * False p: 0

* False anti-p: 1165 (incl. notid'ed) ¢ False anti-p: 760 (incl. not id'ed)
* Efficiency: 63.9% * Efficiency: 68.9%

Only muons simulated
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Charge ID

 Per KE slices

101 stereo - 101 hybrid
0.8 1 0.8 1
0.6 0.6
c c
] o
il i
0.4 0.4
0.2 1 0.2 1
004 — ¥ U correct 0.0 - ¥ U correct
0 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
True Muon KE [MeV] True Muon KE [MeV]
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Angular resolution

* In xz direction [B = atan(x / z)]

- Xz angle difference xz angle difference
stereo *+ mean (0.91°) 1400 1 hybnd -+ mean (0.95°)
1o (2.84°) 1o (6.94°)
600 1
1200 ~
500 ~
1000 ~
400 A
800 1
F* F*
300 A 600 -
200 + 400 1
100 200 -
0 B 0 A
-30 =20 -10 0 10 20 -100 =75 =50 =25 0 25 50 75 100
Difference truth - reconstruction [°] Difference truth - reconstruction [°]
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Angular resolution

* In xz direction per KE slices [0 = atan(x / z)]

XZ Xz
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5
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Angular resolution

* In yz direction [B = atan(y / z)]

yz angle difference yz angle difference
300 1 == mean (-0.38°) 600 1 H == mean (-0.87°)
stereo : hybrid :
1o (19.79°) 10 (17.76°)
250 A 500 4
200 A 400 4
4 150 1 4 300 1
100 200 1
50 1 100 +
0 A 0 A
-100 -75 =50 =25 0 25 50 75 -100 =75 =50 =25 0 25 50 75 100
Difference truth - reconstruction [°] Difference truth - reconstruction [°]
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Angular resolution

* In yz direction per KE slices [B = atan(y / z)]
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Summary

* Evaluation script works as expected and allows comparison of different module
orientation plans

* Correct performance evaluation criteria?
- Add any?

- Take any out?

* Once I have the ‘tiny’ production files: run the script on them and produce
performance plots for PDR
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Backup
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