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A ML-based surrogate model for detector calibration and reconstruction
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https://physicsopenlab.org  Proven reliable technique and already approved roadmap to the future experiments.
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Challenges in Calibration and Reconstruction
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The current reconstruction approach (hereafter fiTQun) to “high | o 1°°§s/ng/e ing
energy” events (O(10~! ~ 10°%) GeV) in Super-K relies on the 1 : E g e
. . . . . . . . -fOOO 2000 -1000 0 1000 2000 3000 -18000 -5000 _0 _ 5000 10000
maximume-likelihood estimation. The core of this process is to find, PID Likelihood PID Likelihood
among many competing hypotheses x, the one that maximizes the 1600F-
1 likelihood of the detected event. The likelihood is evaluated over 1400}~ wiike  edike 5001 wike  elike
every PMT by the following equation: | g ]
‘ §10005— ..“>_’
\ unhit hit | 5 8000 § 3001
L(x) = H P (unhit| x)H { [1 — Punhit|x)| £,(q; | x)f,(%;] x)} 5 oo ‘e € 200
‘ 400’—
\ | 100
| *But it requires b|II|ons of I\/IC statistics to tune the algorithm and i U Multi-ring B -, - Multi-ring
| Sboo 2000 3000 0 10002000 3000 -18000 5000 0 5000 10000
) IS not scalable. PID Likelihood PID Likelihood
‘7 ,, B . R 7 7 | Sub-GeV events Multi-GeV events

Particle physics: p, s (track length), PID—————Cherenkov radiation: Ny, (x,y,z), (0,¢)|———Detector domain: Q, T

550.0MeV/c
Ocm track 20cm track 49cm track = Current Status and OUtIOOk J
S ::éi e :2::‘; } Using a multi-layer perceptron featuring
[ Implicit neural representations with periodic |
+ \activation functions (arXiv:2006.09661).
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