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Simulation update
Giulia D’Imperio for the simulation working group

CYGNO general meeting 15/10/20



Simulation activities and people
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Development of simulation/analysis software

1. SRIM → André and Flaminia with Davide coordination
2. Toy MC → Atul and Mariana with Fabrizio and Giulia coordination
3. Analysis → Samuele and Atul with Emanuele coordination

Physics cases

4. Neutrons in LIME → Flaminia with Elisabetta coordination
5. Neutrinos in CYGNO →  Samuele and Giorgio with Elisabetta coordination
6. Dark matter in CYGNO → Giorgio with Elisabetta coordination
7. Migdal effect in CYGNO → Stefano with Andrea coordination



Updates from last simulation meeting

3A.Cortez, F. Di Giambattista, D. Pinci
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He QF = 0.8 for 10 keV 
C QF = 0.4
F QF = 0.2
(Previous calculation by 
E. Marconato)

He QF = 0.73 for 10 keV
C QF = 0.46
F QF = 0.37
(New calculations)

Preliminary QF results

A.Cortez, F. Di Giambattista, D. Pinci



Noise simulation of CMOS

- Using method developed by Rafael and brazilian group
- Atul managed to run on his laptop, plan to move on LNGS cluster

→ software setup almost done thanks to Emanuele and Stefano Stalio (calcolo 
at LNGS)

5A.Prajapati



Solar neutrinos in CYGNO

6S. Torelli, E. Baracchini



Simulated electrons spectrum 

7S. Torelli, E. Baracchini
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“Reconstructed” neutrino spectrum

S. Torelli, E. Baracchini



Neutrino energy resolution

9S. Torelli, E. Baracchini

● To be compared to similar calculations for other TPC detectors
● This is still all-analytic calculation, need to add detector effects (diffusion, noise, etc)



Migdal effect feasibility study

● More details in Andrea’s presentation
https://agenda.infn.it/event/24078/contributions/122382/attachments/75775/
97181/cygnoMC-2020.09.28.pdf

● Interesting for low mass dark matter search (< GeV)
● Signature is a NR with an ER @3 keV separated by O(cm)
● Investigate use of Ar:CF4 in one of our prototypes 
● Neutron source to characterize detector

○ Am-Be source
○ neutron/ion beams

● Plan to start from a simple simulation of neutrons + electrons in LIME
○ compare with expected background
○ estimate source rate needed to characterize the detector for this measurement
○ study analysis performance on MC
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https://agenda.infn.it/event/24078/contributions/122382/attachments/75775/97181/cygnoMC-2020.09.28.pdf
https://agenda.infn.it/event/24078/contributions/122382/attachments/75775/97181/cygnoMC-2020.09.28.pdf


Migdal effect in CYGNO

11S. Piacentini, A. Messina


