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Conclusions

• Correlations between several variables and the energy residual were 

checked. 

• A small effect may be in the correlation between the longitudinal vertex

residual and the energy residual with muons with ?. But there are no other

obvious correlations.

• This means a bad fit for a variable is not translated to bad fits for other

variables. → the cause of the shift in the peak position of the energy 

residual distribution is not due to bad fit.

• As we saw the shifts of peak positions of various variables depend on the

number of Gaussians for the charge distribution, probably we need to 

check the shifts as a function of the number of Gaussians.

(Use the Cris’ cnn files he posted).
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Observations

• The peak positions of the energy residual shifts to the left for both electros 

(~5%) and muons (~3%) over all energy ranges.

- Muons start to show a lower tail in higher energy ranges probably due to

leak from the detector. 

- These shifts seem dependent on the number of Gaussians used for the

charge distributions.

• The peak position of the longitudinal vertex residual shifts towards the 

direction of the particle. 

- This effect is more pronounced with muons especially with 6-Gaussians.

- This effect for electrons is not visible with 10-Gaussians.

- This effect for muons get worse with the muon energy probably due to

leak from the detector.



Observations

• The distributions of the residual of transverse vertex position show similar 

shapes between for electrons and muons, and do not depend on the 

particle energy.

• The separation of PID distributions between for electron and muon 

becomes better with the particle energy.

- The PID distribution for muon becomes flattened with the energy 

probably due to leak from the detector.

- This effect doesn’t depend on the number of Gaussians used.



What’s Next

• As Cris suggested at the previous meeting, it is worth investigating the 

results with more number of epochs – wait until the loss function value

settles.

• As Junjie’s analysis with the correlated Q and T Gaussians showed that

the peak position of the energy residual distribution is at zero, I should try

the Q-T correlated Gaussians for fitting.

- Fatter distribution could be a problem?

• A new fitting method?

- Instead using multiple independent Gaussians, we may use Kernel 

Density Estimation which is based a non-parametric distribution using

multiple Gaussians with the same parameters.
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