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• Task: classify tau shower (0) vs electron CC(1)
• ∼100 000 samples (approximately balanced, 1:2 ντ−shower : νe,CC ratio)
• Every event file is subsampled if over 5000 hits such that it becomes 5000 hits

long
• Full ARCA detector
• Input: (x,y,z,ct*, dir x, dir z, dir y) *experimented with leaving it out
• Output: [p is tau,p is not tau]
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Figure: ντ feature means for 5000 samples
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Figure: νe,CC feature means for 5000 samples
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3 | 11First with all the features

• Reached high accuracy (99%), but convergence properties of the algorithm are still
suboptimal

Might be due to the usage of two different simulations of data
• ’ML mcv5.1 res.genhen nueCC.km3 AAv1.jte.jchain.aashower.*.h5’
• ’ML mcv5.1 res.genhen nutau-CCHEDIS-shower 1e3-

1e8GeV.sirene.jte.jchain.aashower.*.h5’
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Tau-shower classification in ARCA

7 | 11See how the relatively large values of time influence
the classification
• What if we remove the time feature?
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0 0 0 1 4 6 6 5 7 4 8 1 0 2 0 0 0 1 1 2 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0

0 0 0 1 8 6 11 9 8 3 3 4 2 0 1 1 2 1 0 0 2 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 7 11 4 8 8 8 4 2 0 1 1 1 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

0 0 0 2 13 18 12 14 10 10 4 3 5 2 1 4 2 1 1 1 1 1 3 2 1 1 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

0 0 0 2 10 8 15 14 10 20 10 3 5 2 1 0 0 1 2 1 0 0 0 2 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 2 1 0

0 0 0 4 2 14 11 8 14 13 8 5 5 3 4 3 1 5 2 1 3 3 0 0 0 0 1 2 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 2 5 15 23 19 21 13 14 9 8 4 3 1 4 1 0 0 1 2 0 2 2 0 0 1 0 1 2 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 1 2 1

0 0 0 4 19 26 19 15 26 27 14 12 12 11 7 2 3 2 4 1 0 1 1 2 0 4 3 2 0 0 3 0 0 0 1 2 0 0 1 2 0 1 1 0 0 0 1 0 2 1

0 0 0 3 25 16 21 27 17 14 14 17 10 7 7 9 6 7 2 2 4 2 4 3 3 2 0 2 0 3 1 1 0 0 2 1 2 1 1 0 1 0 0 0 1 1 0 0 1 5

0 0 0 5 14 34 28 43 41 36 28 22 9 14 17 9 10 10 4 9 2 1 2 6 2 2 4 0 1 2 1 2 1 0 0 2 1 0 2 1 1 1 1 1 2 1 2 1 0 1

0 0 0 5 26 30 53 30 44 34 35 37 27 30 24 10 8 11 11 6 1 5 1 1 1 2 4 1 3 1 2 3 0 3 1 0 1 1 1 1 0 1 0 0 0 0 0 2 1 1

0 0 0 2 17 17 32 31 40 37 41 31 35 31 28 15 15 18 8 4 7 9 4 7 5 2 3 1 4 1 0 2 2 1 1 2 0 1 0 0 1 1 2 1 1 1 0 1 0 1

0 0 0 4 14 15 23 32 39 44 47 42 32 35 31 24 29 18 12 9 8 12 3 10 5 1 3 2 4 2 3 3 3 2 0 3 0 4 1 1 0 0 0 2 2 1 1 2 1 0

0 0 0 4 5 20 24 36 31 39 42 56 49 43 44 42 28 22 33 24 25 11 8 7 2 4 7 4 4 2 0 2 6 2 1 0 2 1 4 2 1 0 2 1 1 2 2 0 1 1

0 0 0 3 5 15 19 21 17 26 42 37 56 46 48 46 50 27 27 25 15 19 9 9 5 7 5 5 5 6 5 1 3 3 1 4 1 4 0 1 3 1 1 0 1 1 1 1 1 1

0 0 0 2 7 5 10 13 15 28 21 32 41 34 31 45 41 41 35 24 26 20 11 17 10 2 9 7 7 4 6 6 4 3 3 2 3 1 4 3 2 0 1 1 2 1 0 2 1 6

0 0 0 0 3 4 2 8 4 8 10 16 18 26 29 34 34 43 40 32 35 30 24 15 15 10 11 8 9 6 8 8 5 4 3 1 1 3 7 0 4 0 1 2 1 2 0 2 5 1

0 0 0 0 0 1 1 3 1 6 6 6 16 10 21 19 25 27 35 30 32 26 20 32 13 18 11 13 7 7 3 8 4 2 3 2 1 2 9 3 3 4 1 3 3 1 0 2 4 2

0 0 0 0 0 1 0 0 1 4 1 3 5 7 16 13 17 29 30 22 38 26 29 26 25 18 21 13 6 9 6 9 5 2 6 7 5 5 2 1 2 3 2 3 0 1 5 1 2 2

0 0 0 0 0 0 1 2 2 2 0 5 8 9 6 9 4 8 11 14 8 20 25 31 24 32 29 15 15 11 15 11 6 8 3 7 4 2 2 3 4 1 1 4 2 2 2 1 0 4

0 0 0 0 0 0 0 0 1 1 3 1 0 3 3 5 9 7 10 5 12 13 13 22 21 19 24 21 12 13 14 16 10 8 9 5 5 5 2 3 5 4 4 2 0 3 7 0 1 0

0 0 0 0 0 0 0 0 1 0 1 0 1 2 1 3 2 2 7 2 7 9 8 10 14 17 17 16 21 11 13 13 14 11 9 9 9 5 6 4 5 3 2 5 2 3 5 5 0 2

0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 3 5 2 5 10 3 7 5 11 9 13 11 17 16 20 11 17 14 15 4 6 3 7 4 4 5 8 6 4 2 7 2 2 7

0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 2 0 4 3 3 5 1 6 5 4 4 4 9 9 18 11 12 13 15 6 12 7 6 4 4 7 5 4 3 1 5 5 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 2 0 4 3 1 2 5 3 4 4 3 2 3 9 13 7 8 10 6 8 9 3 8 6 7 7 3 6 5 7 5 6 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 3 2 0 1 3 1 8 2 7 2 12 6 8 7 7 6 9 6 6 8 8 5 7 4 8 10 4 3 3 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 2 2 2 0 3 7 3 10 3 1 6 7 6 8 4 3 3 7 3 5 6 8 5 4 7

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 3 0 0 0 1 0 2 2 3 1 1 1 2 2 7 1 3 5 4 5 3 6 6 6 2 8 7 4 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 1 2 4 2 5 2 3 2 5 3 3 2 5 2 3 5 8 3 7 6 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 2 4 0 2 0 3 6 2 5 5 2 4 6 2 3 1 4 2 5 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 2 0 1 0 2 0 0 5 4 2 1 2 5 3 2 2 5 4 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 2 0 3 1 3 2 4 2 2 4 1 2 7 4 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 1 2 3 2 3 0 3 3 0 2 0 0 3 4 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 3 1 1 3 1 1 2 6 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 5 1 0 6 1 2 1 1 2 6 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 1 0 0 1 0 2 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 2 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

istau

103 104 105 106 107 108

energy_(GeV)

0 3 1 2 3 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 2 2 2 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 2 2 0 2 1 0 0 0 0 0 0 0 1 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

5 7 3 2 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

4 2 5 5 4 0 0 1 1 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

6 5 5 5 5 1 1 1 1 0 2 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

7 8 8 2 2 2 0 0 0 2 1 1 1 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

13 9 8 11 2 0 2 3 0 4 1 1 0 1 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0

10 13 10 8 7 2 2 1 1 0 1 1 0 1 1 0 2 3 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

14 16 8 10 6 4 2 3 3 0 2 2 0 2 1 2 1 0 0 0 0 0 0 0 0 1 0 0 0 2 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

20 15 11 9 5 7 4 2 3 1 0 0 1 1 1 1 1 2 0 0 0 0 2 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

20 17 15 8 7 9 8 2 2 2 1 3 3 1 0 0 1 1 2 2 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

22 15 18 19 13 5 7 4 7 3 6 1 3 1 0 1 0 0 0 0 0 1 2 1 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

27 21 17 18 12 9 6 5 4 2 1 1 2 1 1 5 3 1 1 0 0 0 1 1 3 1 1 0 0 1 1 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0

28 32 27 15 22 10 11 5 2 4 4 2 0 1 3 1 2 3 1 4 2 1 1 0 1 0 1 2 1 0 0 1 1 0 1 1 0 1 0 0 0 0 1 0 1 0 0 0 1 0

26 39 26 25 17 9 18 5 2 4 8 3 2 2 2 1 0 1 2 2 1 1 1 2 0 1 1 0 0 1 0 1 1 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0

29 39 31 26 22 20 12 11 6 6 10 4 2 1 3 3 2 5 2 1 3 4 2 0 1 1 3 0 1 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0

55 41 46 51 25 32 26 17 12 9 7 8 3 13 3 2 7 4 3 2 0 3 1 2 0 1 0 2 1 1 0 0 1 1 2 0 1 2 0 0 1 1 0 0 0 0 0 0 0 1

55 62 66 40 56 49 24 18 20 14 11 10 5 8 8 4 3 5 5 1 7 4 1 4 0 2 4 2 1 4 1 1 2 1 1 2 0 2 0 0 1 2 0 1 0 0 0 0 0 0

87 89 79 93 71 74 50 38 31 26 21 12 6 5 3 9 9 5 8 4 5 5 0 2 1 3 6 2 2 2 1 1 2 1 2 2 0 1 0 2 0 1 1 1 0 1 1 0 0 1

69 84 80 76 83 72 68 52 45 27 24 11 5 11 8 14 11 8 5 4 3 6 1 3 2 1 0 1 1 3 3 0 3 1 1 2 2 0 2 1 0 0 2 0 1 1 0 1 0 0

63 61 79 90 9810588 83 66 57 38 30 20 18 9 13 7 10 13 10 6 3 8 8 7 4 5 1 3 4 0 1 3 3 1 3 1 1 1 0 1 3 1 2 1 0 1 1 0 0

53 56 83 8710910311310078 67 64 35 22 30 19 18 21 8 10 7 9 11 10 3 4 2 3 6 1 4 3 3 2 1 0 2 0 2 3 2 1 0 0 0 1 1 0 0 1 0

29 37 49 60 91 85 8110011788 75 59 49 31 34 25 16 12 14 14 8 9 8 5 11 4 5 9 1 3 1 3 3 2 4 2 1 1 0 4 0 1 0 0 0 0 1 0 0 0

17 26 28 50 54 49 85 85 93 8110382 72 50 48 31 26 11 23 13 18 12 14 12 6 4 0 7 1 6 6 4 0 2 3 4 0 2 1 3 4 3 4 0 2 0 0 0 0 0

7 19 28 27 35 44 55 74 72 86 7810272 68 69 51 32 26 25 21 18 14 13 11 11 13 6 6 5 7 4 3 4 1 2 2 3 2 5 2 1 1 4 0 1 0 0 4 0 0

4 2 14 15 19 22 29 34 59 59 71 83 84 78 73 62 70 40 33 20 28 17 16 7 11 10 11 8 6 4 4 6 3 2 0 5 4 2 1 2 4 2 0 0 3 0 0 2 2 0

3 4 3 13 10 10 13 22 24 32 51 52 60 62 54 78 72 63 51 29 26 19 16 15 18 12 11 9 11 4 7 5 3 4 5 3 1 3 3 2 1 2 1 7 0 2 0 0 0 0

1 4 3 3 8 3 7 12 10 19 36 39 30 40 59 59 60 74 43 54 42 29 18 19 11 13 11 7 11 8 9 4 3 10 4 5 2 3 1 2 2 0 2 1 1 1 0 1 0 1

0 0 1 2 5 5 4 8 9 12 18 20 15 32 40 35 50 65 58 38 48 41 28 25 29 24 20 9 13 11 10 8 11 5 8 4 5 2 4 1 1 2 4 1 1 0 3 1 1 2

0 2 1 2 2 4 3 4 3 8 9 8 12 16 17 19 27 32 36 48 40 29 46 39 31 24 22 21 12 14 6 10 11 11 7 0 4 4 5 1 2 1 5 2 2 2 0 0 3 2

0 0 0 1 3 2 3 3 2 4 6 4 11 8 12 11 26 22 32 22 20 30 39 29 32 37 24 24 17 20 17 9 6 8 9 2 10 6 3 2 3 7 3 1 1 2 2 0 1 1

0 0 0 0 0 0 1 1 1 3 2 5 4 2 5 7 13 8 15 18 16 18 25 23 23 26 32 31 24 30 10 9 13 15 15 6 6 9 4 3 6 6 4 5 3 4 0 4 2 0

0 0 1 0 0 0 0 0 0 1 3 3 2 6 6 4 4 5 8 10 11 8 12 10 22 17 21 25 14 18 24 17 9 7 13 8 6 6 7 4 7 6 4 7 3 4 0 5 1 1

0 0 0 0 0 0 0 0 0 0 0 0 1 2 3 1 2 2 5 6 8 8 9 11 11 14 16 25 15 27 17 12 21 16 8 13 3 7 5 4 3 7 5 2 6 4 2 0 3 1

0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2 3 2 6 4 4 4 6 11 9 11 13 7 12 16 15 10 16 18 13 14 10 10 6 4 5 3 2 7 4 3 3 2 2 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2 4 4 1 3 3 4 4 3 7 8 13 13 12 6 10 10 12 11 16 11 9 11 7 8 4 5 4 4 2 2 0 5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2 2 1 2 4 7 7 4 5 2 12 6 5 7 10 12 7 9 13 7 4 9 13 7 3 4 3 3 5 2 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 1 1 3 1 0 7 7 6 5 10 3 8 3 5 9 9 12 4 6 8 5 7 5 5 3 2 2 3 2

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 2 3 1 5 2 1 5 5 3 4 4 4 4 1 7 7 4 8 5 5 6 6 8 6 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 2 0 2 4 2 3 2 1 4 4 4 3 2 1 6 7 4 7 3 2 5 4 3 4 5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 3 5 0 4 5 4 5 0 3 4 3 2 2 5 7 8 2 2 4 3

0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 4 3 5 4 2 2 2 1 3 2 3 2 4 3 0 7 2 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 4 3 5 4 5 1 2 2 2 4 6 5 3 6 2 4 2 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 3 1 3 1 2 3 8 1 7 7 2 2 2 3 2 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 2 1 3 3 0 2 3 6 0 3 1 2 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 1 2 1 1 0 1 2 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 2 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 4 2 1 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 1 1 1

isnottau

0.2

0.4

0.6

0.8

1.0

R
ecall per label

without_time



Discover the world at Leiden University
102 104 106 108

energy_(GeV)

104

n_
hi

ts

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 9 1 5 0 0 0 2 0 0 0 1 0 1 0 0 0 1 0 0

0 0 0 0 0 153 764 881 723 571 388 246 138 133 84 55 54 50 36 21 28 24 17 18 19

0 0 0 0 0 8 88 172 247 333 399 460 405 246 166 128 94 94 53 45 45 33 31 29 45

0 0 0 0 0 0 0 0 2 0 2 20 73 133 155 103 53 42 40 26 27 18 10 15 15

0 0 0 0 0 0 0 0 0 0 0 0 1 10 56 69 59 36 21 22 18 18 12 13 12

0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 37 53 37 30 18 11 11 11 11 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 30 42 22 18 20 9 10 12 14

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 22 26 17 10 11 8 12 12

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 29 19 18 15 8 10 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 11 16 18 8 8 6 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 15 11 7 11 11

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 12 12 14 9 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 9 10 12 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 9 11 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 8 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 6 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 3 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

istau

102 104 106 108

energy_(GeV)

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 6 6 28 16 9 8 1 4 2 1 2 1 0 0 0 0 1 0 0 0 0 0 0 0

8 49 282 1034 1759 1656 1287 1022 603 343 239 198 139 113 84 78 57 48 40 38 30 9 13 6 9

0 1 11 53 216 410 640 704 917 847 714 379 225 168 124 103 103 51 68 38 36 37 27 15 12

0 0 0 0 0 1 1 4 27 90 223 436 219 102 92 64 46 36 41 29 15 24 17 14 10

0 0 0 0 0 0 0 0 0 0 1 54 234 100 63 43 34 22 16 16 17 13 12 7 9

0 0 0 0 0 0 0 0 0 0 0 1 37 172 88 39 43 32 16 22 15 8 12 6 6

0 0 0 0 0 0 0 0 0 0 0 0 0 33 127 66 38 29 21 10 5 16 8 11 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 110 38 21 18 12 6 11 6 4 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56 62 30 17 15 11 9 7 3 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 71 30 29 12 10 12 13 4 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 46 25 14 9 11 5 5 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 30 19 8 7 7 8 5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 35 17 7 8 8 6 9

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 22 13 8 5 1 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 5 10 6 7 9

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 19 8 4 5 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 12 10 5 2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 21 9 8 5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 8 3 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 9 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 11 4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11
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Discover the world at Leiden University

Tau-shower classification in ARCA

11 | 11Outlook

• See if standardizing features yields better results (x̃ = (x − µ)/σ)
• Use files from the MC 6 production
• Expand analysis of results based on features such as contained in detector and

tau decay length


