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Abstract

ERMES is a new technique recently conceived
(Ref. 1,2) for effective forecast of shallow
earthquakes, based on active interrogation of
tectonic stress active in regions of the Earth crust
where active seismogenic faults can generate
seismic events whose magnitude depends on the
amount of stored energy in the crust elasto-
plastic deformation. The new physical
mechanism just discovered is the random-walk
brownian motion of high energy muons
propagating through the piezoelectric fabrics,
made of quartz crystals abundant in granite-like
rocks. The tectonic pressure activates
piezoelectricity whose field amplitude scales
linearly with applied pressure: this is responsible
of the random walk effect on the muons crossing

the Earth crust region of interest. The induced
muon beam diffraction brings to the detector a
signal scaling with the tectonic pressure,
allowing to monitor the escalation of the rock
elasto-plastic deformation toward the rupture
limit. To run an ERMES system we need a
compact 500 GeV (negative) muon accelerator,
with the ease of low flux requests (10”8 muon/s)
and large emittances (50 times larger than that
requested by muon colliders, which also need
1012 muon/s). The challenge to develop such a
particle accelerator would be rewarded by
making reliable earthquake forecasts a reality,
helping to save human lives.
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