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PD efficiency study

« Used both DUNE 35t and DUNE FD 4APA
(reference and alternative PD designs)
geometries to estimate PD
reconstruction efficiency
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Simulation

« ~100 000 events per geometry/PD design
* Single electrons

 Energy: 0.005, 0.010, 0.200, 0.500 GeV

e« X0: 0to 220/350 cm in 10 cm steps

* |sotropic direction

* YO and Z0 are randomly generated
in YZ plane
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OpHit time distribution
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Flash time distribution
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Quick summary of PD reconstruction

 Get waveforms from optical channels
(simulation or data)

« Run hit finder on each waveform ->
produce optical hits

« Run flash finder on all optical hits
In event -> produce flashes
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Flash

e A collection of hits

« Contains number of PEs, X, Vv, z, t

 Equivalent of an event + vertex
in a water Cherenkov detector
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Efficiency vs distance from APAs

for DUNE 35t
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Events with flashes/Total events

Efficiency vs distance from APAs

for DUNE FD (reference PD)
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From Alex’s Technical

Review slides

Specific Designs

¥MeV x Slice at 9.6 cm
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Short attenuation 66 cm
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Efficiency vs distance from APAs

for DUNE FD (alternative PD)
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Summary

 PD reconstruction efficiency for electrons
>200 MeV is closeto 1

« Alternative PD design dramatically
Improves efficiency for low energy events

2015/06/24 PD Reco Efficiency Study 12



2015/06/24

Backup slides

PD Reco Efficiency Study

13



PD simulation

 Dark noise rate: 10 Hz

* Line noise RMS: 2.6 ADC counts
« Cross-talk: 16.5%

« Pedestal: 1500 ADC counts

This is how a waveform s
looks like (1 OpChannel,
1 event) 1520
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Optical hit

e Optical channel
« Peak time

« Width

 Area

* Peak height

« Number of PEs
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Flash finder (approximate) algorithm

* Loop trough hits, assighing them to
flashes (trying to relate as many as
possible hits to one flash)

« Remove late light
« Check that PE; ., > PE; ..o

« Calculate flash parameters from hits
assigned
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From Alex’s talk _ _
Simulating Optical Transport

« Particularly important for 150 ———
simulating the 35ton
prototype

)

N
(-
(-

%)
o

» Multiple photon detector
technologies with different

attenuation behavior
o e e o B e o s e e e N ]
i Bar i}

y position (cm
()

)
=)

0.8/ -

i Fiber ] -100
0.6f Plank g 0 50 100 150
ool z position (cm

0 10 20 30 40 50
Position on PD (cm)




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

