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Photon Yield of Michel Electron

+» Estimation: https://indico.fnal.gov/event/66544/

+*» Considerable photon yield when distance to X-Arapuca < 200cm
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https://indico.fnal.gov/event/66544/
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Michel Electron Selection

¢ Dataset: hd-protodune:hd-protodune___pdhd_mc_2024a__ full-

reconstructed_ v09_85 00d00__standard_reco_protodunehd_prod _beam_cosmics_1GeV_protod

unehd__outl vO (SCE off)

% Michel et evaluation: Separation of track- and shower-like energy
deposits in ProtoDUNE-SP using a convolutional neural network
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** Selection Criteria:

1. Decay point: 156 < |x| (Distance to APA plane < 200cm)

2. Michel score: > 0.1
3. #(Michel hits) = 5
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¢ Selection result: 6 candidates over 100 events
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% Example: ======Michel electron candidate!======
Michel score: 0.262571, Michel hits: 12
Run: 5174, Event: 74, TrackID: 4
End(x, y, z) = (182.923, 13.602, 140.935)
———————————— Decay close to APA planes!------——-—-—---
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https://link.springer.com/article/10.1140/epjc/s10052-022-10791-2
https://link.springer.com/article/10.1140/epjc/s10052-022-10791-2

Michel Electron Candidate

======Michel electron candidate!==—==—= .

Michel score: 0.623502, Michel hits: 8 130 )
Run: 189930, Event: 545, TrackID: 2

End(x, vy, z) = (-200.125, 338.444, 191.058)
———————————— Decay close to APA planes!------—------
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¢ Following analysis will be based on this event




TPC & PDS Timing Matching

% Selection criteria: 0 < (tpgndora — tpps) < 0.08
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PDS Reponses (1)

+* Focus on X-Arapucas close to decay point
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PDS Reponses (1)

«» Wvf of PDHD: 1024 ticks; 16ns/tick

evt:545,ch:133,1142,x:-200,y:338,z:191

evt:545,ch:134,1 59*,)(:-200,]1:338,2: 191

evt:545,ch:135,642,x:-200,y:338,z:191
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Summary

** Michel electron selection first performed on PDHD MC production
» Michel electron selection efficiency is moderate
** Good TPC and PDS timing matching

** Many thanks to Tingjun; Analysis here is based on Tingjun’s work on PDSP data

«* Next steps:
1. Fix current waveform

2. Apply deconvolution

3. Do selection on PDHD data
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+* 160 optical channels; All X-Arapuca bars; 48cm X 10cm

HD Geometry Review
protodunehd v6 refactored nowires.gdml

protoDUNE-


https://github.com/DUNE/dunecore/blob/develop/dunecore/Geometry/gdml/protodunehd_v6_refactored_nowires.gdml

Optical Channel Labels (I):

¢ APA and Field cage border: x € [-360,360]cm,y € [—10,620]cm, z € [-5,470]cm

Cryo Boundaries

Optical Channels positions: 160 Xmin: -391.52 Xmax: 463.52 Ymin: -65.1706 Ymax: 725.869 Zmin: -193.854 Zmax: 661.186

@ 356.246 578.909 427.871 10 356.246 578.909 377.921 20 356.246 578.909 316.671 30 356.246 578.909 267.521
1 356.246 518.159 427.871 11 356.246 518.159 377.921 21 356.246 518.159 316.671 31 356.246 518.159 267.521
2 356.246 457.409 427.871 12 356.246 457.409 377.921 22 356.246 457.409 316.671 32 356.246 457.409 267.521
3 356.246 396.659 427.0871 13 356.246 396.659 377.921 23 356.246 396.659 316.671 33 356.246 396.659 267.521
4 356.246 335.909 427.071 14 356.246 335.909 377.921 24 356.246 335.909 316.671 34 356.246 335.909 267.521
5 356.246 275.159 427.871 15 356.246 275.159 377.921 25 356.246 275.159 316.671 35 356.246 275.159 267.521
6 356.246 214.41 427.0871 16 356.246 214.41 377.921 26 356.246 214.41 316.671 36 356.246 214.41 267.521
7 356.246 153.66 427.0871 17 356.246 153.66 377.921 27 356.246 153.66 316.671 37 356.246 153.66 267.521
8 356.246 92.9099 427.871 18 356.246 92.9099 377.921 28 356.246 92.9099 316.671 38 356.246 92.9099 267.521
9 356.246 32.16 427.071 19 356.246 32.16 377.921 29 356.246 32.16 316.671 39 356.246 32.16 267.521
49 356.246 578.909 195.011 50 356.246 578.909 145.861 60 356.246 578.909 84.6112 70 356.246 578.909 35.4612
41 356.246 518.159 195.011 51 356.246 518.159 145.861 61 356.246 518.159 84.6112 71 356.246 518.159 35.4612
42 356.246 457.409 195.011 52 356.246 457.409 145.861 62 356.246 457.409 84.6112 72 356.246 457.409 35.4612
43 356.246 396.659 195.011 53 356.246 396.659 145.861 63 356.246 396.659 84.6112 73 356.246 396.659 35.4612
44 356.246 335.909 195.011 54 356.246 335.909 145.861 64 356.246 335.909 84.6112 74 356.246 335.909 35.4612
45 356.246 275.159 195.011 55 356.246 275.159 145.861 65 356.246 275.159 84.6112 75 356.246 275.159 35.4612
46 356.246 214.41 195.011 56 356.246 214.41 145.861 66 356.246 214.41 84.6112 76 356.246 214.41 35.4612
47 356.246 153.66 195.011 57 356.246 153.66 145.861 67 356.246 153.66 84.6112 77 356.246 153.66 35.4612
48 356.246 92.9099 195.011 58 356.246 92.9099 145.861 68 356.246 92.9099 84.6112 78 356.246 92.9099 35.4612
49 356.246 32.16 195.011 59 356.246 32.16 145.861 69 356.246 32.16 84.6112 79 356.246 32.16 35.4612
EZE



Optical Channel Labels (II):

80 -356.446 578.909 4.27.071 99 -356.446 578.909 377.921 160 -356.446 578.909 316.671 110 -356.446 578.909 267.521
81 -356.446 518.159 427.071 91 -356.446 518.159 377.921 101 -356.446 518.159 316.671 111 -356.446 518.159 267.521
82 -356.446 457.409 427.071 92 -356.446 457.409 377.921 102 -356.446 457.409 316.671 112 -356.446 457.409 267.521
83 -356.446 396.659 427.071 93 -356.446 396.659 377.921 183 -356.446 396.659 316.671 113 -356.446 396.659 267.521
&4 -356.446 335.909 427.071 94 -356.446 335.909 377.971 104 -356.446 335.909 316.671 114 -356.446 335.909 267.521
85 -356.446 275.159 427.071 95 -356.446 275.159 377.921 185 -356.446 275.159 316.671 115 -356.446 275.159 267.521

86 -356.446 214.41 427.071 96 -356.446 214.41 377.921 106 -356.446 214.41 316.671 116 -356.446 214.41 267.521
87 -356.446 153.66 427.071 97 -356.446 153.66 377.921 187 -356.446 153.66 316.671 117 -356.446 153.66 267.521
88 -356.446 92.9099 427.071 98 -356.446 92.9@99 377.921 108 -356.446 92.9099 316.671 118 -356.446 92.9099 267.521
89 -356.446 32.16 427.071 99 -356.446 32.16 377.921 189 -356.446 32.16 316.671 119 -356.446 32.16 267.521

120 -356.446 578.909 195.011 130 -356.446 578.909 145.861 140 -356.446 578.909 84.6112 150 -356.446 578.909 35.461Z
121 -356.446 518.159 195.011 131 -356.446 518.159 145.861 141 -356.446 518.159 84.6112 151 -356.446 518.159 35.4612
122 -356.446 457.409 195.011 132 -356.446 457.489 145.861 142 -356.446 457.409 84.6112 152 -356.446 457.409 35.4612
123 -356.446 396.659 195.011 133 -356.446 396.659 145.861 143 -356.446 396.659 84.6112 153 -356.446 396.659 35.4612
124 -356.446 335.909 195.011 134 -356.446 335.909 145.861 144 -356.446 335.909 84.6112 154 -356.446 335.909 35.461Z
125 -356.446 275.159 195.011 135 -356.446 275.159 145.861 145 -356.446 275.159 84.6112 155 -356.446 275.159 35.4612
126 -356.446 214.41 195.011 136 -356.446 214.41 145.861 146 -356.446 214.41 84.6112 156 -356.446 214.41 35.4612
127 -356.446 153.66 195.011 137 -356.446 153.66 145.861 147 -356.446 153.66 84.6112 157 -356.446 153.66 35.461Z
128 -356.446 92.9099 195.011 138 -356.446 92.9099 145.861 148 -356.446 92.9099 84.6112 158 -356.446 92.9@99 35.4617
129 -356.446 32.16 195.011 139 -356.446 32.16 145.861 149 -356.446 32.16 84.611Z 159 -356.446 32.16 35.4612
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