The CYGNO project timeline S

Expgriment

PHASE 0: FHASE 1: PHASE 2:
R&D and prototypes 1 m3 Demonstrator 30 m3 Experiment

2015/16 2017/18 2019/22 2022/27 2027
ROMA1 LNF LNF/LNGS LNF/LNGS LNGS
——————————————
ORANGE LEMON CYGNO 04 CYGNO 30

|

- 3D printing - 50 cm drift - background
- 20 cm drift - underground tests - materials test, gas purification
- shielding - scalability - Physics research

we are here
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i 1. LIME data taking will go on in 2023 analysis will be

TR T T T focused on LIME data

WP2 Data Analysis

TR 2. a complete Data/MC comparison is expected by the end
ﬁP3 Detecthin;l;uon Of 2023

3.2 Montecarlo for PHASE 1

3.3 estmaton or PHASE 2 3. validate gas system by April 2023 and DAQ system by

WP4  Detector Design and Constructiol

4.1 executive layout infrastructure M4 t h e e n d Of 2 02 3

Main LIME
outcomes

4.2 executive layout of the detector M4.2

4.3 procurements of components

4.4 install infrastructure

4.5 install detector

4.6 commissioning & calibration

48 decommiss ioning = = '

WPS  Auslary Services 4. Infrastructure designs are expected to be ready by Aprll |
5.1 validating gas system D51

2023 and then detector design

5.3 validating DAQ v1
WP6 Research and Development

5. test on GEM, cathode and field cage will be carried on,

CYGNO 04
preparation

6.2 validating sensors and lens

6.3 validating field cage component 't f d 't 't t t- p d

63 valdeig ed coecomp o freeze detector construction procedures
WP7 Management

7.1 ERC-FRP3 M7

7.2 ERC-FRP4

7.3 CSN2 Progress Report M7.3

7.4 ERC-SRP2

7.5 CSN2 Final Report 2



1-LIME: Long Imaging ModulE
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COVID-19 dealyed task

ISTALLATION (2021) COMMISSIONING AND OPERATION (2022) OPERATION (2023) 2024
o - 14 | 58 | 912 | 14 | 58 | 912 14

3 Project Installation & Opration

LIME DATA TAKING

3.1 LNGS site preparation

3.2 Copper bars refurbishment

3.2.1 Test and defintion of workshop place
3.2.2  Administrative tasks

3.2.3  Transportation and cut -
3.3 Transportation of LIME

3.4 Installation of LIME -

35  Commissioning Run O started with 7 months delay O—————0

36 DataTaking (55Fe, AmBe, backgrounly; g 1 started with 7/8 months delay #ﬂ

3.7 Shield Istallation 6 cm Cu

3.8 Data Taking (background+calibration) Run 2 started with 7 months de|ay %ﬂ
3.9 Shield Istallation 10 cm Cu

3.10  Data Taking (background+calibration) Run 3 will start with 7/8 months delay _—n

3.11 Shield Installation 10 cm Cu + 40 cm H20
3.12 Data Taking

Run0 started 6-7 months later than planned in 2020 due to delays in the construction work for
site preparation (not dependent on us). No more significant delays were accumulated.
We are preparing for Run3d which should start by the end of April.

No interferences with CYGNO_04 activities up to January 2025. 4



1-LIME: Underground data so far
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1-LIME: First look to the discrimination
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1-LIME: Preliminary analysis from PMTs

Waveform of run 11282, picture 57, trigger 0
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Environment - Pressure
— 0.924— _I[IME Pressure (ext) [bar(a)]  0.918616
0.922 — == Atm. Pressure [bar(a)] 0.91343

@i@j[«@fvf@fm

0.92. == LIME Pressure [bar(a)] 0.917965
- - Set p(.J_int [bar(a)] 0.918
Gas system is performing well, oo
ensuring the operation with proper 0500l
mixture and the right overpressure o002

with respect to atmospheric one 006

Gas leakages lower than 0.5 litres/h 2

0.888

25 Mar 23 26 Mar 23 27 Mar 23 28 Mar 23 29 Mar 23

Recovery procedure of exhausted gas properly started

There is a dispute with AirLiquid over the efficiency of a booster and recovery valves that do
not seem to behave properly (likely because of a wrong part installed by them).

We tested the effectiveness of filters for the humidity in LNF now installed on LIME;

A first test performed last week showed one line ok and one line bad. Intervention
foreseen for next week;

If Nno iIssues arise, validation of GAS system expected by the end April of 2023
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4-CYGNQO_04: Site preparation

The site layout was submitted to LNGS technical services:
- evaluation of the environmental impact of CYGNO-04 (VINCA) has been carried out

- the Fire Department experts just approved CYGNO-04 infrastructure design in terms of fire
hazards without the need of additional safety measurements.

These are part of the development of | AENIA REARANI
milestones M4.1 towards the ,N i=3-=- 0 ! T QEEE==J0N
executive layout of the infrastructure; o e o=

We are now preparing the tender
specifications for the realization of
the containers

A LNF technical services foresees to construct the infrastructure by the end of 2023 o



CYGNO/CSN2... computing model
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SLOW CONTROL

G. Mazzitelli - 8-12 May 2023, Norfolk, Virgina USA 11



) docker

logical units, “composed” services

éd Compose
. . ldentity and Access Management
Mariadb replica iam.cloud.infn.it analysis and simulation
for metadata P~ web interfaces
sql.cygno.cloud.infn.it — notebook01.cygno.cloud.infn.it
et notebook02.cygno.cloud.infn.it backup
Welcome to infn-cloud __ tape.cygno.cloud.infn.it
Vv [ ——— :
development C/mm%gom e = == S
&
oun Sme E'g |
S3 storage R— — TS
minio.cloud.infn.it e — l
TAPE DRIVE
batch queues
condor01.cygno.cloud.infn.it
condor02.cygno.cloud.infn.it
° HTCondor cluster pre analysis and data quality

ducti | data and metadata monitor
production messaging grafana.cygno.cloud.infn.it

setup at LNGS kafka.cygno.cloud.infn.it mOnM

sentinel.cygno.cloud.infn.it

Grafana

G. Mazzitelli - 8-12 May 2023, Norfolk, Virgina USA 12


http://sql.cygno.cloud.infn.it
http://grafana.cygno.cloud.infn.it
http://iam.cloud.infn.it
http://notebook01.cygno.cloud.infn.it
http://notebook02.cygno.cloud.infn.it
http://condor01.cygno.cloud.infn.it
http://condor02.cygno.cloud.infn.it
http://tape.cygno.cloud.infn.it
http://sentinel.cygno.cloud.infn.it

PNRR - spoke 2-WP3.4

Pipeline optimization for space and ground based experiments

* generalise CYGNO/QUAX computing model for medium/small astropaticle
experiments

* set up a common queue for reconstruction/simulation/analysis for medium/
small astropaticle experiments

* Integrate local resources in common interface

e define roles to access the common resources

G. Mazzitelli, CL preventivi 06-07-2023



