
CYGNO Collaboration
Meeting 2023

Monday, 4 December 2023 - Wednesday, 6 December 2023
Laboratori Nazionali di Fascati

Book of Abstracts



ii



Contents

Welcome from the INFN-Frascati National Laboratories . . . . . . . . . . . . . . . . . . . 1

MeV-GeV direct detection overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Light Dark Matter detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Panorama of low dark mass experimental status and plans . . . . . . . . . . . . . . . . . 1

Status of CYGNO project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Discussion - All . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Analysis summary of 55Fe runs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Review on the enhancement of light yield with the addition of a strong electric field below
the last GEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Overview of the studies on He-CF4 mixtures with hydrocarbon additives performed during
the past year in Coimbra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Negative Ions operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Response linearity and natural background studies . . . . . . . . . . . . . . . . . . . . . 2

Summary and plans of LIME operations . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

LIME activities plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Simulation of background in LIME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

PMT simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Summary of detector response simulation . . . . . . . . . . . . . . . . . . . . . . . . . . 3

PMT signal studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

The CYGNO 04 project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Background simulation for CYGNO04 detector . . . . . . . . . . . . . . . . . . . . . . . . 3

Results from the radioactivity scrutiny . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Status and plans of the middleware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Gas purification studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

iii



Computing infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Discussion on the measurements of QF . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Design and development of trigger-less trigger for CYGNO Data Acquisition System . . 4

Feasibility of a directional solar neutrino measurement with the CYGNO experiment . . 4

MANGO-COMIMAC integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Conclusion and goodbye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Panorama of low dark mass experimental status and plan . . . . . . . . . . . . . . . . . . 5

Status of CYGNO project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Discussion - All . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Rejecting electron background using machine learning algorithms . . . . . . . . . . . . . 5

Results and plans on the radioactivity of the optical system . . . . . . . . . . . . . . . . . 5

Status of light DM search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

NID results after latest discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Status and plans for the search of Migdal effect . . . . . . . . . . . . . . . . . . . . . . . 6

Status and plans for the study of X-ray polarimetry . . . . . . . . . . . . . . . . . . . . . 6

News from Pubblicaton Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

News from the Steering Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Discussion - All . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Status of the reconstruction code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Workflow for reco, data monitoring and processing . . . . . . . . . . . . . . . . . . . . . 7

Stability and daily calibrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Study of the pedestal stability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Summary un Run3 analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Results from 241-Am runs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Results from Ba and Eu runs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Results from PMT analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Low energy electron / nuclear recoils discrimination . . . . . . . . . . . . . . . . . . . . 8

Results from the low VGEM1 runs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Status of Monte Carlo and digitization code . . . . . . . . . . . . . . . . . . . . . . . . . 8

Comparison with low energy X rays sources . . . . . . . . . . . . . . . . . . . . . . . . . 8

iv



PMT simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Status of the Monte Carlo - Data comparison . . . . . . . . . . . . . . . . . . . . . . . . . 8

Discussion - All . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Status of designs and infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Status of the test of GEM and frames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Status of material scrutiny work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Results from GIN tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Status and plans of the gas system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Status and plans of the DAQ system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Discussion - All . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Status and plans of the optics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Plans for LIME data tacking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Feasibility of solar neutrino spectroscopy with CYGNO-30 . . . . . . . . . . . . . . . . . 10

v



vi



CYGNO Collaboration Meeting 2023 / Book of Abstracts

General Overview and Synergic Activities / 9

Welcome from the INFN-Frascati National Laboratories

Corresponding Author: fabio.bossi@lnf.infn.it

General Overview and Synergic Activities / 10

MeV-GeV direct detection overview

Corresponding Author: giovanni.grillidicortona@lnf.infn.it

General Overview and Synergic Activities / 11

Light Dark Matter detection

Corresponding Author: angelo.esposito@roma1.infn.it

General Overview and Synergic Activities / 12

Panorama of low dark mass experimental status and plans

Corresponding Author: elisabetta.baracchini@lnf.infn.it

General Overview and Synergic Activities / 13

Status of CYGNO project

Corresponding Author: davide.pinci@roma1.infn.it

General Overview and Synergic Activities / 14

Discussion - All

LIME Overground and R&D / 15

Analysis summary of 55Fe runs

Corresponding Authors: ritaroque7@gmail.com, ritaroque@gian.fis.uc.pt

Page 1



CYGNO Collaboration Meeting 2023 / Book of Abstracts

LIME Overground and R&D / 16

Review on the enhancement of light yield with the addition of a
strong electric field below the last GEM

Corresponding Author: dho@lnf.infn.it

LIME Overground and R&D / 17

Overview of the studies on He-CF4 mixtures with hydrocarbon
additives performed during the past year in Coimbra

Corresponding Authors: rdpmano@uc.pt, ritaroque@gian.fis.uc.pt

LIME Overground and R&D / 18

Negative Ions operation

Corresponding Author: elisabetta.baracchini@lnf.infn.it

LIME Overground and R&D / 19

Response linearity and natural background studies

Corresponding Author: emanuele.dimarco@roma1.infn.it

LIME Underground / 20

Summary and plans of LIME operations

Corresponding Author: stefano.piacentini@roma1.infn.it

LIME Underground / 21

LIME activities plan

Corresponding Author: giovanni.mazzitelli@lnf.infn.it

LIME Underground / 22

Simulation of background in LIME

Page 2



CYGNO Collaboration Meeting 2023 / Book of Abstracts

Corresponding Author: digiambattista.flaminia@gmail.com

LIME Underground / 23

PMT simulation

Corresponding Authors: rafael.nobrega@roma1.infn.it, ranobr@gmail.com

LIME Underground / 24

Summary of detector response simulation

Corresponding Author: fabrizio.petrucci@roma3.infn.it

LIME Underground / 25

PMT signal studies

Corresponding Author: francesco.borra@roma1.infn.it

CYGNO 04 / 26

The CYGNO 04 project

Corresponding Author: giovanni.mazzitelli@lnf.infn.it

CYGNO 04 / 27

Background simulation for CYGNO04 detector

Corresponding Author: giulia.dimperio@roma1.infn.it

CYGNO 04 / 28

Results from the radioactivity scrutiny

Corresponding Author: anna.calanca@lnf.infn.it

CYGNO 04 / 29

Page 3



CYGNO Collaboration Meeting 2023 / Book of Abstracts

Status and plans of the middleware

Corresponding Author: igor.abrittacosta@lnf.infn.it

CYGNO 04 / 30

Gas purification studies

Corresponding Author: robert.gregorio@sheffield.ac.uk

General / 31

Computing infrastructure

Corresponding Author: giovanni.mazzitelli@lnf.infn.it

General / 32

Discussion on the measurements of QF

Corresponding Author: digiambattista.flaminia@gmail.com

General / 33

Design and development of trigger-less trigger for CYGNO Data
Acquisition System

Corresponding Author: igor.pains@engenharia.ufjf.br

General / 34

Feasibility of a directional solar neutrino measurement with the
CYGNO experiment

Corresponding Author: samuele.torelli@roma1.infn.it

General / 35

MANGO-COMIMAC integration

Corresponding Author: david.marques@gssi.it

Page 4



CYGNO Collaboration Meeting 2023 / Book of Abstracts

General / 36

Conclusion and goodbye

General overview / 37

Panorama of low dark mass experimental status and plan

Corresponding Author: elisabetta.baracchini@lnf.infn.it

General overview / 38

Status of CYGNO project

Corresponding Author: davide.pinci@roma1.infn.it

General overview / 39

Discussion - All

LIME Underground / 40

Rejecting electron backgroundusingmachine learning algorithms

Corresponding Author: atul.prajapati@gssi.it

CYGNO 04 / 41

Results and plans on the radioactivity of the optical system

Corresponding Author: francesco.renga@roma1.infn.it

General Overview and Synergic Activities / 42

Status of light DM search

Corresponding Author: elisabetta.baracchini@lnf.infn.it

Page 5



CYGNO Collaboration Meeting 2023 / Book of Abstracts

General Overview and Synergic Activities / 43

NID results after latest discussion

Corresponding Author: elisabetta.baracchini@lnf.infn.it

General Overview and Synergic Activities / 44

Status and plans for the search of Migdal effect

Corresponding Author: melba.d-astolfo@roma1.infn.it

General Overview and Synergic Activities / 45

Status and plans for the study of X-ray polarimetry

Corresponding Author: davide.fiorina@gssi.it

General overview / 46

News from Pubblicaton Committee

Corresponding Author: fabrizio.petrucci@roma3.infn.it

General overview / 47

News from the Steering Committee

Corresponding Author: fabrizio.petrucci@roma3.infn.it

General overview / 48

Discussion - All

Ongoing Analyses / 49

Status of the reconstruction code

Corresponding Author: dho@lnf.infn.it

Page 6



CYGNO Collaboration Meeting 2023 / Book of Abstracts

Ongoing Analyses / 50

Workflow for reco, data monitoring and processing

Corresponding Author: igor.abrittacosta@lnf.infn.it

Ongoing Analyses / 51

Stability and daily calibrations

Corresponding Author: rita.antonietti@roma3.infn.it

Ongoing Analyses / 52

Study of the pedestal stability

Corresponding Author: davide.fiorina@gssi.it

Ongoing Analyses / 53

Summary un Run3 analysis

Corresponding Author: rdpmano@uc.pt

Ongoing Analyses / 54

Results from 241-Am runs
Author: Davide Pinci1

1 Istituto Nazionale di Fisica Nucleare

Corresponding Author: davide.pinci@roma1.infn.it

Ongoing Analyses / 55

Results from Ba and Eu runs

Corresponding Author: samuele.torelli@roma1.infn.it

Ongoing Analyses / 56

Page 7



CYGNO Collaboration Meeting 2023 / Book of Abstracts

Results from PMT analysis
Corresponding Author: david.marques@gssi.it

Ongoing Analyses / 57

Low energy electron / nuclear recoils discrimination
Corresponding Author: atul.prajapati@gssi.it

Ongoing Analyses / 58

Results from the low VGEM1 runs
Corresponding Author: ranobr@gmail.com

Ongoing Simulations / 59

Status of Monte Carlo and digitization code
Corresponding Author: pietro.meloni@uniroma3.it

Ongoing Simulations / 60

Comparison with low energy X rays sources
Corresponding Author: pietro.meloni@uniroma3.it

Ongoing Simulations / 61

PMT simulation
Corresponding Author: ranobr@gmail.com

Ongoing Simulations / 62

Status of the Monte Carlo - Data comparison
Corresponding Author: digiambattista.flaminia@gmail.com

Page 8



CYGNO Collaboration Meeting 2023 / Book of Abstracts

Ongoing Simulations / 63

Discussion - All

CYGNO 04 / 64

Status of designs and infrastructure
Corresponding Author: giovanni.mazzitelli@lnf.infn.it

CYGNO 04 / 65

Status of the test of GEM and frames
Corresponding Author: luigi.benussi@lnf.infn.it

CYGNO 04 / 66

Status of material scrutiny work
Corresponding Author: kemp@unicamp.br

CYGNO 04 / 67

Results from GIN tests
Corresponding Author: alex.biondi@lnf.infn.it

CYGNO 04 / 68

Status and plans of the gas system
Corresponding Author: francesco.renga@roma1.infn.it

CYGNO 04 / 69

Status and plans of the DAQ system
Corresponding Author: stefano.piacentini@roma1.infn.it

Page 9



CYGNO Collaboration Meeting 2023 / Book of Abstracts

CYGNO 04 / 70

Discussion - All

CYGNO 04 / 71

Status and plans of the optics
Corresponding Author: davide.pinci@roma1.infn.it

Ongoing Analyses / 72

Plans for LIME data tacking
Corresponding Author: stefano.piacentini@roma1.infn.it

General Overview and Synergic Activities / 73

Feasibility of solar neutrino spectroscopy with CYGNO-30
Corresponding Author: samuele.torelli@roma1.infn.it

Page 10


	Welcome from the INFN-Frascati National Laboratories 
	MeV-GeV direct detection overview 
	Light Dark Matter detection 
	Panorama of low dark mass experimental status and plans 
	Status of CYGNO project 
	Discussion - All 
	Analysis summary of 55Fe runs 
	Review on the enhancement of light yield with the addition of a strong electric field below the last GEM 
	Overview of the studies on He-CF4 mixtures with hydrocarbon additives performed during the past year in Coimbra 
	Negative Ions operation 
	Response linearity and natural background studies 
	Summary and plans of LIME operations 
	LIME activities plan 
	Simulation of background in LIME 
	PMT simulation 
	Summary of detector response simulation 
	PMT signal studies 
	The CYGNO 04 project 
	Background simulation for CYGNO04 detector 
	Results from the radioactivity scrutiny 
	Status and plans of the middleware 
	Gas purification studies 
	Computing infrastructure 
	Discussion on the measurements of QF 
	Design and development of trigger-less trigger for CYGNO Data Acquisition System 
	Feasibility of a directional solar neutrino measurement with the CYGNO experiment 
	MANGO-COMIMAC integration 
	Conclusion and goodbye 
	Panorama of low dark mass experimental status and plan 
	Status of CYGNO project 
	Discussion - All 
	Rejecting electron background using machine learning algorithms 
	Results and plans on the radioactivity of the optical system 
	Status of light DM search 
	NID results after latest discussion 
	Status and plans for the search of Migdal effect 
	Status and plans for the study of X-ray polarimetry 
	News from Pubblicaton Committee 
	News from the Steering Committee 
	Discussion - All 
	Status of the reconstruction code 
	Workflow for reco, data monitoring and processing 
	Stability and daily calibrations 
	Study of the pedestal stability 
	Summary un Run3 analysis 
	Results from 241-Am runs 
	Results from Ba and Eu runs 
	Results from PMT analysis 
	Low energy electron / nuclear recoils discrimination 
	Results from the low VGEM1 runs 
	Status of Monte Carlo and digitization code 
	Comparison with low energy X rays sources 
	PMT simulation 
	Status of the Monte Carlo - Data comparison 
	Discussion - All 
	Status of designs and infrastructure 
	Status of the test of GEM and frames 
	Status of material scrutiny work 
	Results from GIN tests 
	Status and plans of the gas system 
	Status and plans of the DAQ system 
	Discussion - All 
	Status and plans of the optics 
	Plans for LIME data tacking 
	Feasibility of solar neutrino spectroscopy with CYGNO-30 

