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Updates (I)
v Last presentation: https://indico.fnal.gov/event/64956/ 

v Size of training set: ~1,900,000  ~3,600,000	

v Evaluation set: ~90,000 ~170,000

https://indico.fnal.gov/event/64956/
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Updates (II)
v Tests with different batch sizes are made: 16, 32, 64, 128, 256, 512, 1024, 2048 𝑙𝑎𝑠𝑡 𝑡𝑟𝑎𝑖𝑛 , 6144, 8172, 12268, 16384

v Choice of new training (this presentation): 8,172
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Comparison:

Previous module New module

v Performances for whole, active and inactive volumes ALL apparently improved
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Performance of New Module:
v Whole volume: moderate events with high bias values (mainly contributed by inactive volume)

v Active volume: well constrained around 𝑏𝑖𝑎𝑠 = 0 in general
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Active Volume (I):

v Red: 𝑏𝑖𝑎𝑠 ∈ −0.8, −0.2 	&	𝑠𝑖𝑚𝑢 ∈ 10!, 10"  

111 0.16%

v Magenta: 𝑏𝑖𝑎𝑠 ∈ −0.8, −0.2 	&	𝑠𝑖𝑚𝑢 ∈ 10#, 10$

907 1.33%

v Cyan: 𝑏𝑖𝑎𝑠 ∈ 0.2, 1.0 	&	𝑠𝑖𝑚𝑢 ∈ 10$, 10"

130 0.19%

v Statistics for active volume:

Total Events 𝒃𝒊𝒂𝒔 ≤ 𝟏 𝒃𝒊𝒂𝒔 ≤ 𝟎. 𝟏

68,414 68,412 99.98% 65,790 96.15%
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Active Volume (II):
v Red & Cyan: close to X-Arapuca

v Magenta: close to CPA, top & bottom field cage
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Active Volume (III):
v Red and Cyan:

         Almost all events within 10𝑐𝑚 to X-Arapuca

v Magenta: 

         The majority within 10𝑐𝑚 to CPA

v Thicknesses of X-Arapuca and CPA NOT considered
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Track-like Evaluation:

Previous module New module

v All 3-direction scans apparently improved

v Z-X space scan: Bias of distribution corrected
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Photon Map: Whole Space
v Most regions slightly improved

v Regions close to APA or CPA apparently improved

Previous module New module
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Photon Map: Active Volume
v Most regions slightly improved

v Regions close to APA or CPA apparently improved

Previous module New module
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Conclusion

v Training based on doubled training set & updated hyper parameter made

v Performances of module apparently improved: point-like & track-like evaluations

v Module NOT sensitive to regions very close to X-Arapuca (< 10𝑐𝑚) or CPA (< 10𝑐𝑚)

v Further steps:

               1. Possibly improve performance further (modify loss function, network structure, etc)

               2. Upload to LArSoft, make it collaboration-wide available



Backups



protoDUNE-HD Geometry Review
v protodunehd_v6_refactored_nowires.gdml

v 160 optical channels; All X-Arapuca bars; 48𝑐𝑚×10𝑐𝑚
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https://github.com/DUNE/dunecore/blob/develop/dunecore/Geometry/gdml/protodunehd_v6_refactored_nowires.gdml


Optical Channel Labels (I):
v APA and Field cage border: 𝑥 ∈ −360, 360 𝑐𝑚, y ∈ −10, 620 𝑐𝑚, 𝑧 ∈ −5, 470 𝑐𝑚
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Optical Channel Labels (II):
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X-Arapucas in APA:
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