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Jiangmen Underground Neutrino Observatory

Goal of this work:

* Study of the energy resolution and the non linearity effect through calibration
sources for the energy reconstruction.

* Radioactive sources simulated for 100k events inside the assembly

* JUNO Montecarlo framework: detector simulation only, no eletronics
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Detector simulations - Recap
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Detector simulations - Recap

Deposited Energy - 137Cs
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Detector simulations - Recap
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Detector simulations — 13/Cs

Deposited Energy - 137Cs
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Total PE —13/Cs

* Photopeak: gammas that

deposit all their energy in
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Total PE —13/Cs

* Photopeak: gammas that
deposit all their energy in

Total PE
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Total PE —13/Cs

* Photopeak: gammas that

deposit all their energy in
the LS

* Tail at low energies:
gammas that lost some
energy in the assembly

* For non linearity and :
resolution, we need the ol
centroid and the width of
the photopeak Em - MH[\M[L

* Now are shown some # of total PE
methods we used

Total PE
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1. Gaussian fit of the photopeak

Total PE - Cs137
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2.Functions that include the tail
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Debertin, K., & Helmer, R.G. (1988). Gamma- and X-ray spectrometry with semiconductor
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2.Fit through funcitons that include the tail — 13/Cs

* B2 : wrong concavity at low
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2.Fit through funcitons that include the tail — 13/Cs

* B2 : wrong concavity at low
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2.Fit through the function B6

* The concavity in the tail
is not well described

* For a good
parametrization we
may need a lot of
parameters

* We need another way
to describe the tail
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3.PDF of the tail through Montecarlo

Total PE if the deposited energy in the LS is
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3.PDF of the tail through Montecarlo

* We want the PDF of the tail using

the results of the Montecarlo root [4] prmtrkdep->Show(0)

* We need to separate the > EVENT:0
£ th tail evti[[] | =0
phOtOpeak rom € Lal nInitParticles =1
: PDGID = 1000551370

e Cut the values of deposited energy TrackTn .
under a threshold edep = 0.618465
. {:'Ll!:r..an .2 f01
* The threshold does not gives us a edepY = -236.242
clean cut, we are investigating edepZ = -80.0194
Qedep = 0.566387
* We need to have a variable that UEf:EFﬁ = gg;gsg
distinguishes the energy gzﬁizﬁz _ 76 4347
deposited by all the different edepNotInLs = 0.328971

particles — we are working on this

e Edep-prmtrkdep should be the
deposited energy for each particle
and its secondaries
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Non Linearity

* Non linearity depending on

effective energy Non linearity curve — Normalization at 2.22 MeV
* For some decays are emitted 3 107 e
multiple paricles Ny o nH
3
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Non Linearity

Non linearity curve — Normalization at 2.22 MeV

* Non linearity depending on Y 102| e data
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*A. Abusleme et al., “Calibration strategy of the
JUNO experiment”, JHEP 03 (2021) 004, arXiv:
2011.06405
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Resolution
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Resolution

_ o Resolution
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Conclusions

* Analisis of the response of the detector to calibration
sources

e Estimation of the centroid and width of the
photopeak through a fit

* For now we used the B6 function to include the tail in
the fit

 Study of non linearity (at most at 7%) and resolution
(around 3% at 1 MeV)

* Our next goal is to fit the spectrum including the PDF
of the tail from the Montecarlo
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Thank you for the attention!
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Assembly
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Resolution

Resolution
 Fit through the function®: T a0 —
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137Cs Decay
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137Cs Simulation

Deposited Energy Total PE
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>4Mn Decay
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counts / 5 keV
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40K Decay
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40K Simulation

Deposited Energy Total PE
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°0Co Decay
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60Co Simulation
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%3Ge Decay
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counts / 10 keV
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63Ge Simulation
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Simulation of neutrons with momentum p =1 MeV
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Fit through functions that include the tail - 13/Cs
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Fit spettro PE totali tramite B3 — 13/Cs
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Fit through B6
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