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Spectral inversion method
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1. Random perturbation

2. Local minimization

3. Metropolis criterion

Find the a-posteriori joint PDF
𝜎𝑀 𝒎  maximum 𝒎∗ with

MC global optimization

B.1

Evaluate 𝜎𝑀(𝒎) around 𝒎∗B.2

Evaluate marginal PDFs, mean and variance of 
source parameters

B.3

INVERTED OBSERVATION :
DISPLACEMENT SPECTRUM
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BedrettoLab and FEAR



BedrettoLab and FEAR
Data 

We use seismic data recorded at BedrettoLab, an underground 
research facility in Ticino (Switzerland).  

[Figures from fear-earthquake-research.org]  

We analyze the 6 largest events (-1 ≤ Mw ≤ -0.1) occurred during the 
2024 fluid injection experiments conducted in the framework of the 
FEAR ERC Synergy project.

Seismic stations were available extremely close to the target faults, 
with distances starting from ~100 meters.

Seismic phases were manually picked and earthquake locations 
manually revised by the SED ETH Zurich team.

Meier et al., 2026



BedrettoLab and FEAR
Results 

x1
0

-6

SIGNAL
NOISE

~1500m 

~150m 

𝐌𝐰 = −𝟎. 𝟗𝟕 ± 𝟎. 𝟎𝟒 

𝐟𝐂 = 𝟑𝟕𝟒 ± 𝟒 𝐇𝐳 

We observe a corner frequency fc = 374 ± 4 Hz from the 
raw signals recorded at  ̴150 m distance for a magnitude 
Mw = -0.97 ± 0.04 event.
The same event recorded at  ̴1500 m distance exhibit an 
apparent corner frequency fc   ̴60 Hz.

Observations close to the source as provided by 
BedrettoLab allows to observe source corner frequency 
and derive precise stress drop estimates from raw signals 
of microearthquakes.
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∆𝝈 from 6 main events between 1.0 and 4.5 Mpa 



BedrettoLab and FEAR
Results 

Allmann and Shearer 2009, collection of corner frequency and 
seismic moment observed globally for natural earthquakes. 
Stress drop isolines assume Madariaga source model
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FEAR observations contribute to understand 
earthquake source scaling in terms of corner 
frequency and seismic moment, showing a stress 
drop of  ̴MPa, as commonly observed for natural 
earthquakes.

The unique FEAR perspective (source-receiver 
distances from tens of meters up to kilometers) 
provide new evidences for:

• The importance of on-fault observatories to 
improve our understanding of seismic source 
and scaling processes

• The anelastic attenuation low-pass filtering 
significantly limiting the source information 
content for small-magnitude earthquakes.   
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