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About the paper 2

● Long run (36 h) acquisition 
of the 59.5 keV X-ray of an 
external americium 
radioactive source

● They are bulk events, i.e 
they penetrate deeply in 
the silicon dice

Data

● Validation of the LED 
calibration for the bulk 
events of americium

● Probing of positional 
effects of bulk events 
trough neighbors analysis

Aim

● Experimental setup

● LED calibration and 
corrections

 
● Detector stability

 
● Energy spectra (amplitude 

on the central dice)

● Neighbor analysis and 
improvement of the energy 
resolution

● Conclusions

Outline



Experimental setup 3

Stack-01: 60nm Al
38 working pixels out 

of 60

Quality factor 

(median) 185k

Stack

Am241

Am241

82.5 %

𝛼 decay

Np237

36 % 59.5 keV



LED calibration and monitoring 4

At the beginning and at the end of the acquisition, a calibration with LEDs of 400 nm has been performed.
During the entire acquisition, LED bursts were periodically sent for detector monitoring

LED calibration considers the entire energy 
range and not only the low energy range Detector stable for the entire data acquisition

Previous LED 
calibration

Americium



5Energy spectra 

We are able to reconstruct the americium peak with a mean shifted by -16% with respect to the 
theoretically expected value and with a resolution of 6%



Neighbors analysis: leakage 6

Possible positional effects related to the bulk events of americium can be investigate 
by studying the phonon leakage from the central die to the neighboring dice. 

It is evaluated as the ratio between the amplitudes in the two dice 
(corrected for the quality factor of the resonators)

Definition Evaluation



Neighbors analysis: 
leakage
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● We observe a leakage constant in 
energy and equal for LEDs and 
americium events

● We observe and anticorrelation 
between the amplitude in the 
central die and the leakage in all the 
other dice
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● We observe a leakage constant in 
energy and equal for LEDs and 
americium events

● We observe and anticorrelation 
between the amplitude in the 
central die and the leakage in all the 
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Neighbors analysis: leakage 11

● We observe a correlation between the leakage of all the dice



Calorimetric energy and its calibration 12

Model

Americium events are mono-energetic, hence 
the more phonons leak in the neighbors, the less 
are absorbed by the main pixel and an 
anticorrelation is expected.

Since the neighbors are correlated it seems to be 
a positional effect related to the depth of the 
event

Definition of a new variable
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Energy spectra of calorimetric amplitude

We are able to reconstruct the americium peak with a mean shifted by -16% with respect to the 
theoretically expected value and with a resolution of 3.3%



14Conclusions of the analysis

LED calibration validated with an accuracy of -16%
Resolution of bulk events improved from 6% to 3.3% through the calorimetric amplitude
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Status of the paper 

Article drafted and a preliminary version will be 
ready soon

We are thinking on repeating the data 
acquisition with more pixels thanks to the new 

wafer available

EPJC is the journal target for the paper
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