
G. Mazzitelli CYGNO annual meeting 19/20-12-2022

Design & Construction
Part 2/3 CYGNO04 TDR



why (objective)
CYGNO a large TPC for dark matter and neutrino study
exploiting the progress in commercial scientific Active Pixel Sensors (APS) based 
on CMOS technology to realise a large gaseous Time Projection Chamber (TPC) for 
Dark Matter and Solar neutrino search.
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phase 0 - GANTT

data taking

LIME 
decommissioning

FASE 1 installation

delay due to gas

delay due to COVID

and materials delivery

NB ~ one year late and we can’t delay more 
the delay of CYGNO design, construction 

and installation 



phase 1 - CYGNO-04

Hall F - LNGS May 2022

https://drive.google.com/file/d/1yd6EspIiOAMvgfTMFM2LOPHljzyzQVpP/view?usp=sharing



phase 1 - CYGNO-04
TDR objectives

• the TDR was asked by the LNGS director and the CSN2 to evaluate the 
feasibility and economical sustainability of the project;


• CYGNO experiment have founds to cover cost thanks to ERC-INITIUM for the 
“core cost” that end at the beginning of 2025 (actually end of 2024);


• CYGNO need father “running cost” to be provide from CSN2;


• the deadline for CSN2 was the 30 of Jun and we realise the version v1 
included of preliminary environmental and risks evaluation 

• 1th of Sep we delivered a version v2 of TDR after the review of LNGS services 
in time for the deadline of the LNGS SCICOM 



phase 1 - CYGNO-04
preliminary design

gas vessel & readout
detractor & 

copper shield

full detector shielded (Cu+water)



phase 1 - CYGNO-04
hall F preliminary setup



phase 1 - CYGNO-04



phase 1 - CYGNO-04
services area



phase 1 - CYGNO-04
status and update

• a TDR v2 has been done and integrated with the cost, 
and missing items discussed with the LNGS services


• the project has been “approved” by CSN2/LNGS


• PRA, PRE and VINCA has been realised and integrated in 
v2


• we are still waiting for the feedback from LNGS due to 
the firefighting requirement due to the large amount of 
polietilene (>5t) that our installation require.


• all the documents are collected https://drive.google.com/
drive/folders/13QG3oYn-R4BrwagGPfeQfBBgc4Z6sgQ0

https://drive.google.com/drive/folders/13QG3oYn-R4BrwagGPfeQfBBgc4Z6sgQ0
https://drive.google.com/drive/folders/13QG3oYn-R4BrwagGPfeQfBBgc4Z6sgQ0
https://drive.google.com/drive/folders/13QG3oYn-R4BrwagGPfeQfBBgc4Z6sgQ0


phase 1 - CYGNO-04
status and update

• The core costs are estimated to be 912 k€:


• 233 k€ of equipments and spares have 
already been purchased


• 679 k€ to be covered by the fundings 
illustrated in Sec. 8.5. In addition, 


• 4500 kg of Copper bars (9000*100*10 
mm) for a value of 90 k€ have been 
secured by the CYGNO collaboration 
from the decommissioning of the OPERA 
experiment and could be used as 
contingency.



phase 1 - CYGNO-04
status and update

• The CSN2 approved the TDR and the budget for 
running costs, but:


• we have to reach the milestones for 2023 for 
LIME (low noise - consistence with expectation 
- energy spectra and Montecarlo comparison)


• we have to reach the CYGNO04 milestones 
2023 (gas, FC and GEM)


• moreover an unified review committee CSN2-
LNGS is seated up to follow the project 



FASE 1 - CYGNO-04
TDR V1



phase 1 - CYGNO-04
what next steps for 2023?

• WP3 Detector Simulation, Dr. G. D’Imperio INFN-ROMA1. The WP is in charge to 
develop fast and full simulation of the detector background and to evaluate 
systematics and uncertainty of detection resolution, efficiency, discrimination, 
directionality, ecc, ecc.. The WP can exploit the results of LIME detector by validating 
the simulation that should be fully scaled and applied to PHASE 2 expected results:  

• validate Montecarlo simulation from the PHASE 0 results (M3.1)  

• implement final Montecarlo for PHASE 1 based on the executive detector layout 
(M3.2) 


• elaborate the estimation for PHASE 2 (D3.1)  



phase 1 - CYGNO-04
what next steps for 2023?

• WP4 Detector Design and Construction, Dr. G. Mazzitelli INFN-LNF, the WP is in charge of the design, construction 
and implementation of the detector, the shielding and infrastructures. It is also in charge to coordinate installation 
and maintenance activities and to ensure the application of safety and environmental regulations of the area and its 
infrastructure 


• executive layout of the area and its infrastructure (M4.1)  

• executive layout of the detector (M4.2)  

• procurements of components (M4.3) 


• infrastructure installation (D4.1) 


• detector installation, gas system, electronics, computing, ecc. (D4.2) 


• commissioning and calibration (M4.4) 


• decommissioning (D4.3)  



phase 1 - CYGNO-04
what next steps for 2023?

• WP5 Auxiliary Services, Dr. F. Renga INFN-ROMA1. The WP is in charge of 
all Axillary System (6.3-6.7): Gas System, HV and LV, DAQ and computing. 
All Hardware of those systems has been purchased for PHASE 0 and is 
under test at LNGS as well as the software needed to control equipment 
and acquire data. 


• validating gas system (included purification and recycle) (D5.1)  

• validating DAQ, slow controls and data quality monitor v0 (M5.2)  

• validating DAQ multi camera and data quality monitor v1 (D5.2)  



phase 1 - CYGNO-04
what next steps for 2023?

• WP6 Research and Development , Dr. Davide Pinci INFN-ROMA1. The WP is 
in charge of the development ongoing for PHASE 1 (chapter 3) and the 
study needed to enhance the performance for PHASE 2 (chapter 4) 


• validating large GEM (M6.1)  

• validating low radioactivity field cage component (D6.1)  

• validating large sensors and low radioactivity lens (D6.2) 


• validating R&D for PHASE 2 (D6.3) 



conclusion 
and critical issues

• LIME is producing data and we are starting the detector shielded phase


• the strong delay in LIME data taking due to gas system (still not fully resolved) and delivery of 
hardware needs, are delaying analysis and consequent Montecarlo comparison. 


• because next steps are not reversible (data lost, are lost!) and we still do not have a stable 
DAQ/quality monitor as well as qualification of materials used in the Montecarlo this item and 
have to go straight and needs of strong interaction among the groups (eg. full reco vs online 
reco,  computing infrastructure ecc) 


• the CYGNO04 preliminary project and TDR are ready and approved, costs are evaluated within 
the review of the LNGS services, administrative tasks are well ahead


• all the effort are now on LIME installation while milestones for the design of executive project are 
close. Something needs the LNGS feedback to be completed but time is running and we are far 
from executive infrastructure and detector design (see next).  



conclusion 
and critical issues

• The gas system and DAQ are in operation and allows us to go ahead.


• nevertheless, the gas system is critical, recycle and purification are not possible up to 
now and the deliverable is close. 


• DAQ and Middle Ware needs more stability and care to production/development 
implementation (eg. software/hardware at LNF/LNGS have to be aligned; tests have to be 
performed at LNF and then implemented at LNGS)


• development for CYGNO04 started, GEM as been acquired with low radioactivity frame, FC 
materials is purchased and under mechanical test. 


• these are crucial for detector design, moreover we need to qualify the choice and the 
procedure of assembly this components as required by our reviewers for this and other 
materials used. 


