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� For long times the energy 
of the wave spreads over
the entire half-space

� Signal detected at the
surface goes to zero

� For long times the energy of
the wave remains localized
near the source
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� Signal detected at the
surface saturates at a
constant level

Anderson localization of seismic waves
or what if the disorder in the Earth crust were sufficiently strong ?

S.E. Skipetrov and B.A. van Tiggelen

Laboratoire de Physique et Modélisation des Milieux Condensés, CNRS/Grenoble

Motivation: the need to

� probe the internal structure of the Earth

� understand propagation of seismic waves originating from earthquakes 

Scientific context: Anderson localization has been observed

� for electrons in disordered conductors

� for electromagnetic, acoustic and elastic waves

Propagation is diffusive: wave never passes twice by the 
same point in space

Wave trajectory
contains a lot of

“loops”

Conclusions:

� A theory is developed to describe Anderson localization of scalar
waves in the infinite space and in the half-space with a reflecting
boundary (free surface)

� The boundary introduces a depth-dependent  localization length
which is a factor of 2 smaller near the boundary than deep inside
the medium

� The reflecting boundary (free surface) facilitates localization

Applications:

� Absorption (inevitably present in the Earth crust) can be
easily incorporated in our analysis by multiplying 
by                         where        is the absorption time

� To describe realistic conditions, finite thickness of the Earth
crust and energy leakage to the mantle should be
incorporated in the analysis            work is in progress!


