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Reconstruction Performance with 6G and 10G

1 Performance difference between 6-Gaussian and 10-Gaussian fit

« Energy reconstruction residual (No cut on Towall or Dwall)
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Reconstruction Performance with 6G and 10G

1 Performance difference between 6-Gaussian and 10-Gaussian fit

 Energy reconstruction residual (Dwall, . > 200 cm)
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6-G vs. 10-G on Energy Residual

With 10-G, the energy residuals are narrower than with 6-G.
With 6-G. the peak position is shifted to the right (more negative) for
electron, but is closer to zero for muon.

With 10-G, however, the peak position is shifted to the right both for
electron and muon.

Whether with 6-G or 10-G, there are some biases on the energy
measurement to be calibrated.

Whether with 6-G or 10-G, there is a high tail, which suggests that near
the PMT surface some events reconstructed to have higher energy than
the true energy.

Whether with 6-G or 10-G, there is a low tail, which suggests that near
the PMT surface some events reconstructed to have lower energy than
the true energy. This is partially due to escaping muon events.
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6-G vs. 10-G on Particle ID

Roughly speaking, the difference between the results with 6-G and with

10-G are similar to each other.
Removing events close to the PMT surface helps to reduce the mis-1D

probability. The cut on Dwall is more powerful to reduce the mis-ID.



Possible Reconstruction Error Estimation

« The reconstruction procedure is based on the Nedler-Mead algorithm with
the simplex method.

Nelder, John A.; R. Mead (1965). "A simplex method for function minimization".
Computer Journal. 7 (4): 308—313. doi:10.1093/comjnl/7.4.308.

« A suggestion of how to estimate the reconstruction error:

“ The Nelder-Mead method was primarily designed for statistical parameter estimation problems. The
original paper also provides a method to calculate the curvature of the surface in the neighbourhood of
the minimum by calculating the function values at the midpoints of the edges of the final simplex. This
gives enough information to approximate the Hessian matrix of second derivatives. Its inverse then gives
the approximate (co)variances for the parameter estimates.”

(A quotation from http://var.scholarpedia.org/article/Nelder-Mead algorithm)

See https://github.com/andsor/notebooks/blob/master/src/nelder-mead.md for implementation,
but the function wrap_function in scipy.optimize.optimize is missing — probably there was in
older versions of scipy.optimize.optimize ®



https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Fcomjnl%2F7.4.308
http://var.scholarpedia.org/article/Nelder-Mead_algorithm
https://github.com/andsor/notebooks/blob/master/src/nelder-mead.md

Possible Reconstruction Error Estimation

« Cris: an check whether the reconstruction errors may be improved using
the initial parameter values closer to the true values.

« Tried to narrow down the ranges of the initial search seeds within +-10% of
the true values. But | encountered a problem....®



