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Introduction

● Main goal: simulate a realistic response of our bolometers

● Produce a signal trace: frequency variation vs time

– Use the MC components from the Geant4 simulation

– Use the real noise from the data acquisition

● To be used as input of the data analysis code and for 
systematic studies
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Geant4 models of fridges
● Dewer
● Insulation
● Nitrogen
● Insulation
● Liquid He4
● Vacuum can
● Radiation shield

ND3

Fridge 4
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Background simulation from Geant

Expected deposited rate [events/day]
● Cosmics: 800
● Neutrons: 40
● Gammas: 7959
● Fe55 source: 546

+ radiogenic (in progress)
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Adding real noise from FFT
FFT from “quite” reconstructed ND3 data, after

– non-linear correction

– STL decomposition
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Fake data with noise

● Noise RMS ~ 13 mHz → ~ 30 keV

Generate a randomised train of 
“Winkelmann pulses” given the
● rate, and
● energy to width variation 

conversion
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MC Truth values
TRUTH: finite number of injected pulses

TOY: full time trace 

for t = n*t_b assigns the truth ID
to the peak
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● Reconstructed time and width (energy)

Dummy peak finding

Truth 
ID#7
Truth 
ID#7

Truth 
ID#12
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Reco vs truth



10  Paolo Franchini

Metrics for analysis

● True positives:

– energy resolution

– time resolution

● Number of true negatives: rejected lookalike pulses

● Number of false positives: ghost pulses

● Number of false negatives: missed pulses

● Number of found peaks = TP + FP

● FP = Number of found peaks - TP

● FN = Number of true peaks - TP
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Extract PDFs

MC energy
distribution

for a component

Trace of
pulses

Analysis Energy PDF

Full energy
distribution
(MC/data)

Analysis Fit with
PDFs

Trace of
pulses

TP
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Peak finding
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Peak finding

● Peak finding distance
compatible to the rate

● Fit each single peak with
the Winkelmann template
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Peak finding

● Cut on the Winkelmann time constants:

– wire response time: tw ± 0.05 sec 

– bolometer time constant: tb ± 0.05 sec 
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Create PDFs

● 1 RMS of the baseline

● Cut on time constants

● Selecting true-positive

source

gammascosmics
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Fit simulated data with PDFs 

● Minimise the negative log-likelihood (NLL)

● e.g. mixture with 2 PDFs f1 and f2
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Fit truth with the PDFs

● Generate a 2 component hybrid toy
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Fit reco with the PDFs

● Fit of the reconstructed energy (peak finding)
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Fit reco with the PDFs

● 3 component toy: cosmics, ion source, gammas
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In progress

● Optimise the set of cuts

● Other methods: matched filter? input from data pulses?

● Is this toy reproducing the data? to be of any use for building 
PDFs?

● Use PDFs defined on the simulation on the data
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References

● https://github.com/QUEST-DMC/QUEST-detector-simulation

● https://github.com/pfranchini/QUEST-code/tree/master/hybri
d_toy

Thanks!

https://github.com/QUEST-DMC/QUEST-detector-simulation
https://github.com/pfranchini/QUEST-code/tree/master/hybrid_toy
https://github.com/pfranchini/QUEST-code/tree/master/hybrid_toy
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Backup slides
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Fe-55 source (80kBq) in inner cell

6.5 keV
x-ray

5.9 keV
x-ray

5.19 keV
electron

● 80kBq → deposited 2 events/minute
● 1.8 pW/m3

2 weeks equivalent MC


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

