
CYGNO status and plans  
Feb 2025
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Collaboration Meeting 2024
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Three days of discussion about status and plans of the 
CYGNO collaboration: 

- LIME: data acquisition, analysis and schedule; 

- CYGNO04: drawing, component validation, handling 
procedures and simulation; 

- Project management and financial status;
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LIME
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LIME: RUNs 1-5
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- testing and optimisation of ancillary systems: HV, Gas, Slow Control, 
DAQ, Reco, Monitoring; 

- development and optimisations of data analysis algorithms and 
performance study, and background simulation;
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LIME: RUNs 1-5
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Time slot Number of 
pictures Event rate Number of events

RUN 1: No-shielding 3 Nov 2022 - 

15 Dec 2022 4 105 35 Hz 4 106

RUN 2: 4 cm Cu shielding 15 Feb 2023 -           
15 March 2023 4.5 105 3.5 Hz 5 105

RUN 3: 10 cm Cu shielding 5 May 2023 -            
16 Nov 2023 1.6 106 1.5 Hz 7.3 105

RUN 4: 10 cm Cu + 40 cm water 
shielding

30 Nov 2023 -  
31 March 2024 2 106 1.0 Hz 6 105

RUN 5: 10 cm Cu shielding           
(neutron flux measurements)

17 May 2024 -            
1 Dec 2024 12 106 1.5 Hz 5.4 106

AmBe for Nuclear Recoils 2-4 Aug 2023 2 105 0.04 Hz of NR 2.5 103 NR
241Am for Electron Recoils 7-16 Nov 2023 7 105 50 Hz 106

AmBe for Nuclear Recoils 5-15 Dec 2024 6 105 0.04 Hz of NR 7.0 103 NR

Special data takings
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LIME PLANS
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With the end of RUN4 in March 2024, LIME data taking for PHASE_0 is considered closed with 3 months 
delay (including the delayed start due to civil works) in over 27 months of operations; 
The water shielding was then removed in May 2024 and RUN5 has been taken for 6 months to measure 
the flux of underground neutrons, in the framework of PRIN “Zero Radioactivity on future 
experiments”; 
Good exercise to tune and test simulation and analysis algorithms for NR, propaedeutical to DM search; 
In December 2024 a 10 days long AmBe campaign was performed

From January 2025 we are taking technical runs intended as pre-commissioning of sub-parts of CYGNO04: 
new camera + lens, gas filters, new calibration source; 
A Negative Ion Drift run is foreseen before the closure; 

No shifts are required to the collaboration, only sub-groups are responsible for these data taking;



Da
vid

e 
Pi

nc
i, 

IN
FN

 - 
Ro

m
a

Ancillary systems: DAQ, Slow control
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Water shield 
un-installation

RUN5

Run number

RUN4

Winter 
break

Data taking started in October 2023 never stopped; 
More than 7x104 runs have been taken for a total of 28 x 106 pictures;

All of them have been promptly transferred on the INFN-Cloud and reconstructed;  
Reco-files are made available to the CYGNO users few minutes after the run was taken;



Da
vid

e 
Pi

nc
i, 

IN
FN

 - 
Ro

m
a

Ancillary systems: Gas and HV
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Detector calibration with 55Fe is now 
a completely automated 
procedure and  showed a stability 
with 7% RMS over 6 months

Humidity (ppk) Oxygen (ppm)

Daily calibration with 55Fe

Less than one spark-like every 3 days was recorded in 2024 (12 times lesser than previous best limit …) 
Gas humidity, oxygen and other contaminants were under control for the whole 2024 
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3D and Radon
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3D reconstruction allowed a precise measurement of the length of the alpha tracks with a 
consequent assessment of their energies

Isotope Energy

(MeV)

Expected 
length (mm)

Measured 
length (mm)

222Rn 5.50 45.7 44.3

218Po 6.00 51.0 51.2

214Po 6.79 71.0 72.3

222Rn contamination confirmed
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Radon and Energy Spectrum
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From GEANT we expect low energy (tens of 
keV) deposits due to the 222Rn decay chain

RUN3: July 2023 
high contamination

RUN4: Dec 2023 
part-unfiltered

RUN4: Jan 2024 
filtered

A quantitative study on the correlation between the 
two regions is under study; 
Measurement campaign with a new radon-meter 
will start in 10 days; 

Is there any correlation between the rate of the  
alpha tracks and the low energy part of the spectrum?

E (MeV)

Energy deposits from 
222Rn chain GEANT

preliminary
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CYGNO04
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CYGNO04

12



Da
vid

e 
Pi

nc
i, 

IN
FN

 - 
Ro

m
a

13

CYGNO04 GANTT Progress Report 2024
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CYGNO04 GANTT Progress Report 2024
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In November 2024 Davide Fiorina (GSSI) was appointed as Technical Coordinator for CYGNO, 6 months after 
Giovanni Mazzitelli resignation; 

In January 2025, with more stable management structure, we realised that the executive designs for CYGNO04 
could not be completed without further delays by relying solely on the forces available to LNF's Design Service 

We therefore asked the LNGS Design Service for support: merging and sharing their resources with LNF’s one can 
be the opportunity to finalise the work done so far in a reasonable time interval; 

In order to reach this aim, the proposal issued by the LNGS+LNF Services is the creation of a task force including: 

- a designer with the supervision of the heads of the Services from both the labs; 

- having as direct link to CYGNO Collaboration the Technical Coordinator supported by Davide Pinci as 
CYGNO spokesperson; 

- We are now on the correct path to deliver the detector in the first trimester of 2026

CYGNO Management 
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Hall-F Infrastructure
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• Civil works started this week and delivery expected end of February;
• In accordance with the CYGNO04 timeline;
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Component Validation - GEM

Random segmentation should reduce the 
dead area while keeping the operational 
stability (tested by CMS-GEM)

Theory and 
measurement agree

Oxidised GEM avoiding reflection of large light 
emission on the PMMA window as observed in LIME

Test on GIN

Studies and developments funded by CSN2 in past years
Done!
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Component Validation - Field Cage

Field Cage Structure in Nylon66  
• Field rings made by copper strips on Kapton (PET as backup) 
• Resistors soldered on one side 
The cathode will be a Kapton foil copper clad on both sides
• Backup solution, full copper plate

Test on GIN

Studies and developments funded by CSN2 in past years
Done!
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Component Validation - Field Cage
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In the low energy range (1-20 keV): 

- (1.56 ± 0.01) 105 evt/year; 

- (1.20 ± 0.08) 103 NR evt/year; Done!
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Upper limits on U and Th obtained with Germanium 
detector, 10 times larger than actual values

Field Cage and GEM foils are now on 
queue for the ICPMS measurements

Component Validation - Copper Shield
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Component handling procedures

In addition to measuring the 
radioactivity of the many components 
of LIME and CYGNO04, we are 
studying and compiling all handling, 
cleaning and testing procedures 

We are preparing documents that will 
then be used in the construction 
phase to ensure uniform quality in the 
construction of the demonstrator
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PROJECT MANAGEMENT AND FINANCIAL STATUS
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CYGNO04 GANTT Up to date

Start of 1 year Datataking

An average delay of 5 months accumulated 
mostly because of detector design

Collateral delay 
Main next milestones: 
- executive layout by the July PR; 
- Background estimation by the July PR; 
- All material procurement by September;

Data taking starting first trimester 
2026 and CYGNO04 
decommissioned by end of 2027 
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TDR CYGNO financial plan and CSN2 proposal
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Financial profile for ERC and INFN 
from the 2022 TDR

Financial profile for ERC and INFN 
from the up to date

The new situation had very negligible 
effects on the financial plans: 

A total of 490 k€ are expected to 
being funded by INFN for the 
quinquennium 2023-2027 (515 k€ 
foreseen in the TDR)

- In particular 305 k€ foreseen by INFN in 25-27; 

- A total of 1131 k€ are expected to being funded by ERC for the quinquennium 2023-2027 
(1068 k€ foreseen in the TDR)
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CYGNO04 Economic sustainability
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Currently, from the ERC fundings, to cover the core costs 
of CYGNO04, there are a total of 300 k€  available at 
INFN and GSSI

Part of the equipment is being used and validated on LIME: 
- high voltage system; 
- gas system; 
- DAQ and trigger;

According to the latest quotations received, the other 
costs expected for the construction of CYGNO04 is of 
276 k€, therefore an expense that can be fully covered 
with ERC funds. 

Deadline for finalizing purchases: August 2025 

The total value of CYGNO04 is of about 940 k€.
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Papers in last year
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Published by PLB

Published on JINST

Published on EPJC

Under internal review 

Under internal review 

Under internal review  




