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Fractional Error

Validation of OpticSiren Performance

To validate the performance of the OpticSiren, some comparisons of the PMT response by followed
simulation process have been done in the past month
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Update the Cherenkov Profile

What was done before this workshop:

Cherekov Siren was trained by inputing WCSim simulated Cherekov profiles from 50 MeV to
1000 MeV.

For the cosmic calibration, the moun momentum is mostly higher than 1 GeV

Fix the momentum to 1GeV and use the pdf from s at the first bin no matter what s is, sampling
costheta from 0.7 10 0.8.
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Train Cherenkov Siren

Trained the Cherenkov Siren with 1-10 GeV muon Cherenkov profiles

Momentum bin 0 (E = 1200.0 MeV) — 10 000-event sample
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With the energy increasing the difference between prediction and WCSim
input get higher



1-D proiection of the Cherenkov Siren prediction

1-D projections (mom bin 0, E = 1200.0 MeV)
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The tuning is not finished yet

However, by comparing with the old Geant4 vs

Siren pre tune, it is not improved by varied the
2*(Siren-Geant4)/(Siren+Geant4)] momentum to high energy and it’s not what

Lookup table
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Normalized counts

Normalized counts

Reconstruction

OpticSiren cosmic reconstruction errors

0.005 1 M [ post-tune i i [ post-tune a [ post-tune
) -~ post-tune 68%: 325.69 0.010 4 | | ——-- post-tune 68%: 116.75 ———- post-tune 68%: 0,01
1 pre-tune i | 1 pre-tune 25 4 1 pre-tune
-~~~ pre-tune 68%: 333.12 ] | - pre-tune 68%: 177.38 -~~~ pre-tune 68%: 0.01
00041 0.008 e
i o w207
= 1 ! =
3 i ! 2
0.003 - - 0.006 1 | | ©
1 i 15 4
B P 8
g - E
0.002 A s | : i 5
2 0.004 : 2 104
0.001 A 0.002 54
0.000 1— ; ! ‘ ; ! 0.000 1 ; . ; ¥ } 1, . Y . ¢ . ‘ ;
0 100 200 300 400 500 0 100 200 300 400 500 0.00 025 050 075 100 125 150 175 2.00
Entrance position error [cm] Exit position error [cm] Direction error (1 - cos 8)
OpticSiren beam reconstruction errors
- i [ post-tune [ post-tune 71 [ post-tune
| -~~~ post-tune 68%: 117.87 ] -~~~ post-tune 68%: 0.00 --- post-tune 16%: -0.09
0.012 \ [ pre-tune 700 [ pre-tune - post-tune 84%: 0.03
~-- pre-tune 68%: 121.91 --- pre-tune 68%: 0.00 61 1 pre-tune
Ei 600 - ; --- pre-tune 16%: -0.11
T 1 o i - pre-tune 84%: -0.00
0.010 A EE 5 4
g 500 1 g
0.008 i 3 344
il T 400 1 3
1 N N
] = =
0.006 L - © S 5 |
i E 300 4 E
] z z H
0.004 - I |
i 200 { :
0.002 A i 100 11
i ” ”
0.000 i ‘ L m [

50

100 150 200 250 300 350 400
Vertex position error [cm]

0 T T T T T T T
0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014

Direction error (1 - cos 8)

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Momentum error (opt - true) / true



Summary

- Cherenkov Profile for cosmic muons

- Some studies have been done, including extending the energy range of Cherenkov profile and making a lookup table
for muon energy up to 10 GeV.

- Some problems observed which may need to be explored in the future:
- Cherenkov Siren simulation differs with WCSim simulation when energy goes higher
- Demonstrate the lookup table into OpticSiren to enable it varied in high energy doesn’t improve the pre-tune

- Reconstruction

- Reconstruction w/ pretune and posttune Siren for both cosmic and beam MC samples. The post-tune shows slightly
better resolution.

- Demonstrate the pipeline with WCTE data
- Not finished in this workshop
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