Attenuation Waveform Analysis
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Look (very) briefly at deconvolution results
Recap how the attenuation study is performed
Present updated results

Look at waveform components of results

Brief dive into how light attributes change over ProtoDUNE run conditions



Deconvolution

Results from all Indiana University Double Shift Light guides with Hamamatsu
Chips for tracks at 125+/-10cm from PDS for one run from all 3 epochs
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Deconvolution

Results from all Indiana University Double Shift Light guides with Hamamatsu
Chips for tracks at 125+/-10cm from PDS for one run from all 3 epochs
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Attenuation Analysis

* Looking at light incident vs distance from PDS

* Provide an avenue to Rayleigh Scattering Lengths

* Will present current results from data for all 3 epochs (Pure LAr, +N, +N+Xe)
* All beam left I[U Double shift light guides with SensL C-series chips
* All beam leftlU Double shift light guides with Hamamatsu chips
 Beam left ARAPUCA

» Still need to complete MC generation for comparisons
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Entire PD Channel Map
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So one track contributes:
/ data points to the “SensL” graph

/ Data point to the “Hamamatsu” graph

1 data point to the ARAPUCA graph

*Modified SSP




Distance Calculation

Ar

. IU DSLG with Hamamatsu . IU DSLG with SensL C-Series
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SensL

Run Distance Amplitude Integral AmE ;f’ of Integltzlr°/ o of Zztva:‘: a/

5785 75 462.7 165259.13 100 100 0.6186
11040 75 327.93 89493.66 71.9 54.2 1.1256
11460 75 440.05 122798.03 95.1 74.3 0.1942
5785 125 224.01 83496.74 100 100.0 0.5965
11040 125 160.61 47157.02 71.7 56.5 1.0142
11460 125 227.67 67471.04 101.6 80.8 0.17

5785 200 101.76 42392 .1 100 100.0 0.526
11040 200 292.93 84509.65 287.9 199.4 0.6567
11460 200 117.7 40202.76 115.7 94.8 0.145
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Hamamatsu

Run Distance Amplitude Integral AmE ;f’ of Integltzlr°/ o of Zztva:‘: a/
5785 75 1440.88 264039.46 100.0 100.0 0.4693
11040 75 1106.15 143047.27 76.8 54.2 0.9264
11460 75 953.31 196176.10 66.2 74.3 0.1963
5785 125 699.56 129765.77 100.0 100.0 0.4719
11040 125 574.79 78313.17 82.2 60.3 0.1636
11460 125 511.34 110943.94 73.1 85.5 0.8439
5785 200 319.28 67824.06 100.0 100.0 0.0264
11040 200 499.62 105012.63 156.5 154.8 0.2935
11460 200 258.85 61271.35 81.1 90.3 0.1435
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ARAPUCA

Run Distance Amplitude Integral AmE ;f’ of Integltzlr°/ o of Zztva:‘: a/

5785 75 458.33 114258.84 100.0 100.0 0.6772
11040 75 0 0 0.0 0.0 -

11460 75 335.87 77949.1 73.3 68.2 0.1945
5785 125 248.96 65576.727 100.0 100.0 0.6338
11040 125 155 25804.17 62.3 39.3 0.1776
11460 125 194.07 48334.303 78.0 73.7 0.1659
5785 200 123.97 36586.82 100.0 100.0 0.5305
11040 200 49 14593.50 39.5 39.9 0.9658
11460 200 106.66 31393.41 86.0 85.8 0.1303
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MC Generation - (very) First look

Particle Generation

* Next step is to produce MC MC

Data

* (Generation code resurrected by Bryan

Position

Momentum




MC Generation - (very) First look

Attenuation Curves

PRELIMINARY PRELIMINARY

Data - No track “quality” cuts Monte Carlo
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Conclusions and next steps

 We see a large decrease in light from Nitrogen contamination

* We then see a large recovery of light with addition of Xenon

* Working to get absorption and Rayleigh Scattering properties
* Preparing MC set now for comparisons

 Expand analysis procedure to more runs / higher statistics samples
 One goal is to look at these metrics for the doping runs

* |n progress - seeing some discrepancy with first results posted for ARAPUCA
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Back-up

SensL 125 cm - 3 runs

DS Sensl C1 Trace: 115<x<135

400

600

800

1200

1400

1600

DS_SensL_C1_Trace_mid_pfx
Entries 4843585
Mean 1098
Mean y 54.61

Std Dev 524.7
Std Dev y 90.76

1800

DS Sensl C1 Trace: 115<x<135

400

600

800

1000
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1200

1400

1600

DS_SensL_C1_Trace_mid_pfx

Entries 148875
Mean 1037
Meany 33.1
Std Dev 514
StdDevy 54.21

1800

DS Sensl C1 Trace: 115<x<135

400

600

800

1200

1400

1600

DS_SensL_C1_Trace_mid_pfx
Entries 1.635649e+07
Mean 1037
Meany 47.96
Std Dev 510.7
Std Dev y 83.41

1800




Back-up

Hamamatsu 125 cm - 3 runs

DS hamamatsu Trace: 115<x<135 DS hamamatsu Trace: 115<x<135 DS hamamatsu Trace: 115<x<135

DS_hamamatsu_Trace_mid_pfx DS_hamamatsu_Trace_mid_pfx
Entries 4790290 Entries 59986
Mean 1066 Mean 1022
Meany 88.8 Mean y 57.03

Std Dev 514.9 Std Dev 513.5
Std Dev y 167.3 StdDevy 134.3

DS_hamamatsu_Trace_mid_pfx
Entries 9590245
Mean 982.2
Mean y 86.17

Std Dev 506.4
Std Dev y 174.8

400 600 800 1200 1400 1600 1800

400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800
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Back-up

ARAPUCA 125 cm - 3 runs

DS ARAPUCA Trace: 115<x<135 DS ARAPUCA Trace: 115<x<135

DS_arapuca_Trace_mid_pfx DS_arapuca_Trace_mid_pfx

Entries 4739372 Entries 4625
Mean 1031 Mean 991.8
Mean y 45.89 Meany 19.16
Std Dev 503.4 Std Dev 503
Std Dev y 78.02 StdDevy 37.74

DS ARAPUCA Trace: 115<x<135

DS_arapuca_Trace_mid_pfx
Entries 1.569462e+07
Mean 957.4
Meany 37.78
Std Dev 495.2
Std Dev y 69.92

400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1600 1800

400 600 800 1200 1400 1600 1800
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Back-up

Deconvolutions - SPEs

sensISPE
sensISPE mppcSPE

Entries 2050 : Entries 2050
Mean 129.6 Mean 56.31
Std Dev 123.1 Std Dev 51.94

800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800

araSPE

Entries 2050
Mean 110.2
Std Dev 110.2

800 1000 1200 1400 1600 1800




