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Outline of the presentation
During this year we have performed different 

times the validation of 
the standard optical calibration 

with particles peaks

Through the 59.5 keV gammas of 241Am 
(energy calibration with bulk events)

- paper drafted

Through the X-ray peaks of Pb
(surface background with mild shield)
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Energy calibration of bulk events with 241Am

The 59.5 keV of 241Am are enough energetic to penetrate the entire crystal volume (𝝀= 13 
mm), in contrast to optical photons, which are fully absorbed at the surface (𝝀=82 nm)
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Data Acquisition

Acquisition of three main KIDs (46,47,49) in coincidence with their neighbours for a total of 
28 h. The americium source is located inside the cryostat outside the aluminum pot
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Energy spectra
KID Mean 

[keV] 𝝈 [keV] Mean - 
nominal

46 56.2 ± 
0.1 2.2 ± 0.1 -6 %

47 55.5 ± 
0.2 2.4 ± 0.2 -7 %

49 57.2 ± 
0.2 2.9 ± 0.2 -4 %

Energy spectrum of KID 49 in the energy 
range [45 , 70] keV calibrated with optical 
calibration. The americium peak is fitted 

with a gaussian model and the red-dashed 
vertical line represent the 59.5 keV nominal 

energy
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Neighbour analysis for bulk events
Effects related to interactions in the bulk position of americium can be investigated by 

studying the partition energy between main and neighbouring dice

Calibrated phase:

Energy ratio:
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Neighbour analysis for bulk events

Energy ratio for the neighboring dice of 
KID 49 as a function of the LED calibration 
energy in the main die. 

Energy spectrum of KID 49. Both the peaks 
of control LED and americium are clearly 
visible

The insets are a zoom in the americium 
energy range [45,70] keV 

Same energy ratio between LED and bulk 
events
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Neighbour analysis for bulk events

Energy ratio between three couples of neighbors of KID 49: left/right, top/bottom, up-right/down-left corners. 
Only americium events are considered. We observe a positive correlation in all the three cases
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Calorimetric amplitude
Following the results just exposed, the sum of the amplitudes of all the KIDs, corrected for the quality 
factor, should be able to compensate the anti-correlation and improve the resolution of 241Am events

Calorimetric amplitude:

The calorimetric amplitude is calibrated assuming a 
linear relation with the LED calibrated amplitude of 

the main die
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Calorimetric energy spectra

Comparison between the energy spectrum of KID 49 using the standard and the calorimetric LED calibrated 
energy
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Calorimetric energy spectra

Comparison between the energy spectrum of KID 49 using the standard and the calorimetric LED calibrated 
energy

KID Mean [keV] 𝝈 [keV] 𝝈Cal [keV]

46 56.2 ± 0.1 2.2 ± 0.1 1.06 ± 0.05

47 55.5 ± 0.2 2.4 ± 0.2 1.07 ± 0.05

49 57.2 ± 0.2 2.9 ± 0.2 1.34 ± 0.05
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Conclusions and status of the paper

Calibration of the bulk events induced by the 59.5 keV 
gamma rays of 241Am

Standard optical calibration validated with a deficit below 
10%

Energy resolution improved from 5 to 2% (𝝈) by summing 
the energies of neighbouring dice
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The setup is based on a single wafer (STACK-04) in a lead holder for the suppression of natural 
radioactivity
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Energy calibration with Pb X-ray peaks

10.55 keV

12.61 keV

72.80 keV 
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Fitting strategy
Fitted the peaks in two intervals in the uncalibrated [mrad] amplitude. Assumed a linearly decreasing 

background and fixed the relative position and intensity of the peaks.
 In each interval, assumed the same sigma for all the peaks.
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16
Calibration function

From the fits we can evaluate the responsivity and the non-linearity coefficient

R LEDs: (11.96 \pm 0.43 ) mrad/keV
R XRF  : (10.68 \pm 0.18 ) mrad/keV

R LEDs: (9.21 \pm 0.27 ) mrad/keV
R XRF  : (9.38 \pm  0.07) mrad/keV



Cut’s efficiency evaluation
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Conclusions
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The presence of the X-ray 
peaks of Pb allowed the energy 
calibration during the last 
acquisition with mild shield.

Discrepancy with optical 
calibration of -10%, confirming 
the results of americium 
analysis

Evaluation of the cut’s 
efficiency at high energy
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