
ET Italy – Spain bilateral meeting

22 June 2023



L. Naticchioni ANM Activities - ET Italy - Spain bilateral meeting – 22 June 2023 2

The ANM division in ET

- Division of the Instrument Science Board in the ET collaboration;

- Definition of noise mitigation strategies starting from the design;

- Preparation of PBS and TDR: (sub)system design & costs;

- Special attention to Low Frequencies (2 to 20Hz);

- Wiki page: https://wiki.et-gw.eu/ISB/ActiveNoiseMitigation/WebHome.

The ANM division is structured in 5 WPs:

▪ Newtonian Noise

▪ Environmental sensors

▪ Magnetic Noise

▪ Inter-platform motion

▪ LF control Noise
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The LF challenge

   
  

   
 

             

           

            

Martynov, Virgo log 37982; Mow-Lowry ET-0119A-22
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The LF challenge
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See also: J. Harms 2022 – ISB workshop

https://indico.ego-gw.it/event/465/contributions/4170/attachments/2327/4112/ET_lowf_noise.pdf
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Active Noise Mitigations activities in Italy

On the Italian side, three WPs involve mainly Italian groups:

- Newtonian Noise (co-chairs: F. Badaracco, S. Koley): GSSI group (J. Harms), Univ. of 

Cagliari, INFN-Genova, Univ./INFN of Napoli and INFN-Roma.

- Magnetic Noise (co-chairs: A. Chincarini, I. Fiori): INFN-Genova, EGO.

- Environmental Sensors (co-chairs: R. De Rosa, Mariusz Suchenek)
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Newtonian Noise

Underground 
infrastructure: 
NN reduction, but 
not cancels 
completely the 
atmospheric and 
seismic NN

Sensor 3D array: 
NN subtraction will be based on 
3D sensor arrays around test 
masses/main caverns. Hundreds 
of sensors, boreholes, optimal 
array configuration… complex 
(and costly) task.
Optimal design is crucial!

Adapted from: J. Harms 2022 – ISB workshop

Simulations: 
FEM + seismic 
correlation for 
array optimization

https://indico.ego-gw.it/event/465/contributions/4170/attachments/2327/4112/ET_lowf_noise.pdf
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Newtonian Noise

Simulations of the seismic fields must take into account (carefully) the 

geological features of the site..

e.g.: the complex geological setup of the EMR site 

Results not fully compatible with analytical lower limit of NN expectation

VS
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Newtonian Noise

From: F. Badaracco – XIII ET Symposium

https://indico.ego-gw.it/event/562/contributions/5117/attachments/2772/4885/NN_ET_symposium_2023.pdf
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Newtonian Noise

Adapted from: J. Harms 2022 – ISB workshop

Janssens et al, PRD 106, 042008 (2022)

A&D: 460m, 60deg

B&C: 430m, 0deg

E: 490m, 120deg

Correlated NN on TMs

https://indico.ego-gw.it/event/465/contributions/4170/attachments/2327/4112/ET_lowf_noise.pdf


L. Naticchioni ANM Activities - ET Italy - Spain bilateral meeting – 22 June 2023 10

Newtonian Noise

Possible contributions from the Spanish side:

- Models & Simulations?

- Computational resources?

- LIDAR test for atmospheric Newtonian noise cancellation

Contact: francesca.badaracco@ge.infn.it , jan.harms@gssi.it

mailto:francesca.badaracco@ge.infn.it
mailto:jan.harms@gssi.it
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Magnetic noise

ANM-MN WP main tasks:

- Identify magnetic noise sources;

- Identify ITF components where coupling occurs;

- Define mitigation strategies to reduce ambient noise, especially close to ITF sensible 

spots;

- Define mitigation strategies to reduce ITF magnetic susceptibility, to eventually 

comply with ET design;

- Lay out the plan for the design, implementation, monitoring and management of the 

MN mitigation infrastructure.



L. Naticchioni ANM Activities - ET Italy - Spain bilateral meeting – 22 June 2023 12

Magnetic noise

A. Chincarini, I. Fiori, 2023
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Magnetic noise

A. Chincarini, I. Fiori, 2023
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Magnetic noise

A. Chincarini, I. Fiori, 2023
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Magnetic noise

A. Chincarini, I. Fiori, 2023
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Magnetic noise

from I. Fiori 2022, https://apps.et-gw.eu/tds/?content=3&r=17802

https://apps.et-gw.eu/tds/?content=3&r=17802
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Magnetic noise

From: J. Harms 2022 – ISB workshop

Magnetic noise could be a 

showstopper reaching the ET 

sensitivity target.

Magnetic Noise mitigation strategy 

will be crucial at LF.

https://indico.ego-gw.it/event/465/contributions/4170/attachments/2327/4112/ET_lowf_noise.pdf
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Magnetic noise

from I. Fiori 2022, https://apps.et-gw.eu/tds/?content=3&r=17802

FEA, models, 

simulations…

https://apps.et-gw.eu/tds/?content=3&r=17802


19

Magnetic noise

from I. Fiori et al. XIII ET Symposium 2023 and

Armato et al. 2023

FEA, models, 

simulations…
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https://indico.ego-gw.it/event/562/contributions/5011/attachments/2737/4964/ANM-Magnetic%20noise%20mitigation%20proof%20of%20concept.pdf
https://apps.et-gw.eu/tds/?content=3&r=18304
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Magnetic noise

Possible contributions from the Spanish side:

- FEA/FEM?

- Computational resources?

- PhD students & postdocs who can work on simulations and prototypes.

Contact: andrea.chincarini@ge.infn.it , irene.fiori@ego-gw.it

mailto:andrea.chincarini@ge.infn.it
mailto:irene.fiori@ego-gw.it
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Environmental Sensors

ANM-Environmental Sensors WP main tasks:

- Define sensor requirements (sensitivity, range, electronics…);

- Select suitable sensors;

- Characterization of chosen sensors;

- Design of the sensor network;

- Project of conditioning electronics;

- R&D on new sensors (tiltmeters, LIDAR, optical fibers…).
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Environmental Sensors

Possible contributions from the Spanish side:

- Custom DAQ systems?

- Electronics?

Contact: rosario.derosa@na.infn.it

mailto:rosario.derosa@na.infn.it
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