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NN work package 

Active Noise Mitigation division (co-chairs: Luca Naticchioni and Conor Mow-Lowry)

The division is divided into 5 work packages with 2 co-chairs each:

● Newtonian Noise  (Soumen Koley and Maria Tringali)
● Environmental Sensors  (Rosario De Rosa and Mariusz Suchenek)
● Magnetic Noise  (Irene Fiori and Barbara Garaventa)
● Inter-platform motion  (Tomislav Andric and Sina Koehlenbeck)
● LF control noise  (Artem Basalaev and  Michele Valentini)



Objectives of  NN work package 
The work package focuses on modeling and mitigating Newtonian Noise, with a strong emphasis on cancellation strategies.

● Site characterization: reconnaissance studies are performed using dense sensor arrays to identify dominant 
environmental sources, quantify field composition (e.g., surface vs body waves), and determine the elastic properties 
of  the surrounding medium

● NN modelling: the environmental observables are used to construct and validate numerical or analytical models of  the 
Newtonian noise.

● Sensor-array optimization: once a representative model of  the ambient field is available, optimization algorithms are used 
to design sensor layouts that maximize NN subtraction performance while accounting for site geometry and practical 
constraints

● Noise cancellation: it involves implementing algorithms - either online or offline - that use the sensor array outputs to 
estimate and subtract the NN contribution from the detector strain channel. Proven approaches include stationary 
and adaptive Wiener filtering although recent studies have demonstrated promising results using advanced 
machine-learning algorithms.



What has already been done

● Sardinia candidate site (link, INGV)
● Euregio Meuse–Rhine candidate site (link)
● Lausitz candidate site (ET-0274A-25)

ET-0339A-24

ET-0274A-25

Extensive site characterization campaigns have been 
carried out across candidate sites.

These studies provide the 
experimental basis for NN 
modeling and mitigation.

https://academic.oup.com/gji/article/234/3/1943/7143776?login=false
https://link.springer.com/article/10.1140/epjp/s13360-023-04395-2
https://iopscience.iop.org/article/10.1088/1361-6382/ac2b08
https://apps.et-gw.eu/tds/?r=19674
https://apps.et-gw.eu/tds/ql/?c=17357
https://apps.et-gw.eu/tds/?r=19674


ET-0274A-25

What has already been done

A significant effort has already been devoted to both modelling and 
cancellation of  Newtonian Noise, using analytical, numerical and also 
data-driven approaches.

https://apps.et-gw.eu/tds/?r=19674


Existing NN tools
● NN wp collected a list of  open access tools to be considered for the development of  site-dependent noise models and for the 

evaluation of  mitigation techniques.

List of  tools and reference person:
● Newtonian Noise optimizations - Francesca 

Badaracco ✓
● NewtonForge-3D - Tomislav Andric  ✓
● SeisNN - Andreas Rietbrock  ✓
● pySeis1DNN and pySeis3DNN - Soumen 

Koley  ✓✓

● Prediction of  environmental vibration due to 
anthropogenic sources and computation of  
Newtonian Noise - Geert Degrande  ✓

● FraNC - Tim Kuhlbusch ✓
● ParaArrayOpt - Johannes Erdmann  ✓

● The tools cover three main fields

NN modelling
- Seismic field and gravity perturbation modelling
- Analytical and numerical approaches (1D/3D, realistic geology)

Array optimization
- Design of  sensor layouts for NN cancellation
- Optimization based on model assumptions or data-driven approaches

Cancellation
- Wiener filtering, adaptive methods, and machine learning techniques
- Performance evaluation and comparison frameworks Status

ready
nearing completion
under development



Towards a coherent NN tool framework

● A variety of  NN tools has been developed within the 
collaboration.
○ Tools are at different stages of  development

● New developments and tools are continuously emerging across 
different groups.

● These efforts represent a valuable and active contribution from 
the community.

● A coordinated validation and usage of  these tools is needed to 
support NN studies and site selection for ET.

Thanƨ yoƲ Ɖor yoƲr attention!

Recent tools




