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❑ Energy calibration: compare the descending 
branch of U-plots, i.e. from 0° to 90°, from 
data and simulation

❑ Points of a U-plot are MPVs from Landau fits 
to energy deposit distributions, for both data 
(integrals of waveforms) ad simulation

➢ Verify how much slopes are sensitive to the 
last points, i.e. angles at maximum deposit 

Last presentation – 21/03/24 

https://agenda.infn.it/event/46426/contributions/261179/attachments/133287/199219/FCC_weekly_report_210325.pdf
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❑ The maximum deposit (0°) is quite out from the 
trend

❑ Known phenomenology, due to the asymmetry 
of U-plots

❑ Points from 20° up to 90° are comparable

❑ Introduce the studies related to bias estimation

0 < E < 20 MeV

p0 = -602 ± 112 
p1 = 214 ± 9 

0 < E < 40 MeV

p0 = -573 ± 52
p1 = 212 ± 4 

0 < E < 160 MeV

p0 = 137.18 ± 24.3 
p1 = 159.02 ± 1.07 

17 < E < 160 MeV

p0 = 721.82 ± 58.68 
p1 = 152.52 ± 1.21 



Improved fit model
❑ Piecewise function implemented in a single fit
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𝐸 𝜃 =

0

cos 1 ∗ 𝜃 − 2
+ 3 , 𝑥 ≤ 𝜃𝑐

4

sin 5 ∗ 𝜃 − 6
+ 7 , 𝜃𝑐 < 𝑥 < 180° − 𝜃𝑐

8

cos 9 ∗ 𝜃 − 10
+ 11 , 𝑥 ≥ 180° − 𝜃𝑐
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No particular pathologies emerged from the fit, good convergence



Bias from the new model- BGO

❑ Nominal angles of the data inverted on the MC function to 
obtain the one corresponding to their actual deposition

❑ Used angles on branches of U-plot: more sensitivity

❑ Bias estimation from distribution of residuals

❑ New estimation from model in previous slide
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Bias correction
❑ Bias correction would symmetrize the U-plot
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BIAS CORRECTION



Bias correction → Energy calibration
❑ Bias correction would symmetrize the U-plot

❑ Adjust the energy-calibration lines
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Bias 
correction



New energy calibration
1.  Fixed the asymmetry of the U-plot →

Calibration lines are comparable for each branch 

2.  New error estimation → Points near the 
deposition peaks (0° and 180°, most sensitivity) 
are "reweighted" better in the fit
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𝐸′ = 𝐸 𝜃𝑡𝑟𝑢𝑒 = 𝐸 𝜃 + ෠𝑏

𝜎𝑢𝑝 𝐸′ = 𝑀𝐶 𝐸′ + ො𝜎𝑏𝑖𝑎𝑠 −𝑀𝐶 𝐸′

𝜎𝑑𝑜𝑤𝑛 𝐸′ = 𝑀𝐶 𝐸′ −𝑀𝐶 𝐸′ − ො𝜎𝑏𝑖𝑎𝑠



Conclusion
❑ New fit model for energy calibration

❑ Angular Bias correction applied to calibration procedure

❑ More reliable error estimation 

❑ It seems a more robust procedure → Next step: validation also for BSO crystal

❑ Coming soon: new phe/MeV estimation
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