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Seismo-electromagnetic phenomena (SEP) include:
1. Unusual electrical signals,

=)

ULFIELFNLE Possible “'
T U =i 2. Abnormal ultra-low-frequency
airgiow o (ULF) electromagnetic
J— emissions,
g e 3. Very-low-frequency (VLF) and
5 (=4 S low-frequency (LF) radio
o i\ @ - anomalies associated with

ionosphere perturbations,

4. Variation of total electron
content,

9. Atypical infrared emissions.

Extracted from http://www.quakefinder.com/

All correlated with the preparatory stage of impending
earthquakes.
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GEOPHYSICAL RESEARCH LETTERS, VOL. 17, NO. 9, PAGES 1465-1468, AUGUST 1990 The f irst h igh qual i ty
ULF magnetic field
LOW-FREQUENCY MAGN IsSmi
NEAR THE EPICENTER OF T8 Me 7.1 LOMA PRIETA BARTHQUAKE seismic precursor
A. C. Fraser-Smith, A. Bernardi!, P. R. McGill, measured
M. E. Ladd, R. A. Helliwell, and O. G. Villard, Jr.
STAR Laboratory, Stanford University
LOMA PRIETA EARTHQUAKE
60 T T T
ULF magnetic field measurements ' 0.01 Hz Jl
. 50F
near (about 7 km) the epicenter of
40 9

imminent Loma Prieta earthquake
have revealed anomalous activity
almost two weeks before the
earthquake with a remarkable
increase three hours before.

Magnetic Field Amplitude (nT/YHz)

Day (UT)
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A pre seismic radio anomaly revealed in the area where the Abruzzo VLF/LF rad iO
earthquake (M=6.3) occurred on 6 April 2009
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anomalies are another

Pre-seismic anomalies in VLF/LF
radio signals connected with
ionosphere disturbances resulting
from atmosphere-lithosphere
coupling assisted by atmospheric
gravity waves.
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Seismo-electromagnetic phenomena in the western part of the C =37 L=
Eurasia-Nubia plate boundary
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We aim to — = —
extend the = The location (circles) of the
INFREP | - VLF/LF receivers, |
network to . The sampled transmitters are
the ' /_pdicpiet{squ

southwest of
Europe.

infrep/

Extracted from http://beta.fisica.uniba.it/
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The radio paths from the transmitters to
the receiver must cross the epicentral area




*Field Observations

The atmospheric electrical
field (AEF) plays a vital role
in electromagnetic seismic
precursors and systematic
measurements are lacking.
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Atmospheric Electrical Field (V/m)

Significant suppression of
the vertical component
of the AEF in Evora at the
time of the M = 4.1
Sousel earthquake of 27
March 2010.
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Field Obseryations LTI

This part of the project aims to equip
seismic stations, like BBWM network,
with three-component ULF
magnetometers. Installed in specific
sites that accomplish significant
seismic activity with low noise levels.

It is planned that these
equipments establish the first
stage of Iberian monitoring
network of seismic related ULF
electromagnetic emissions. These

could possibly integrate the
SEGMA arra Extracted from http://sole-terra.aquila.infn.it/
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Electric currents streaming out of stressed igneous rocks - Stress activated

A step towards understanding pre-earthquake semiconductor effect
low frequency EM emissions

Friedemann T. Freund *®*, Akihiro Takeuchi ¢, Bobby W.S. Lau °
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PHYSICAL REVIEW B 76, 024106 (2007)

Mechanism of electromagnetic emission in plastically deformed ionic crystals _or (a)
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*Current Status A\

CGE

N/
YC is a coarse grained biotitic
granite, yellow coloured and
characterized by an abundance of
large feldspar megacrystals
usually showing poorly defined
shapes;

on

RM is a medium grained
homogeneous pophyroid granite,

L‘ L LU RS with light rosy colour determined
GM is a quartz diorite grey by the tonality of the feldspar

coloured and medium grained crystals that stand out from a
rock with homogeneous greyish with matrix containing

appearance, dominantly biotitic; dark grains.

A

The objective is to clarify the rule of water, pressure and temperature on
the electrical charge transport in small scale rock samples.
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*Current Status

Circular samples with approximately 24
mm diameter and 2-4 mm in
thicknesses were prepared. Once cut
and carefully polished (with a 15pm
polishing disc) the samples here heated
from room-temperature (RT) up to ~400
K and after cooled down again.

Circular electrodes with a diameter of 20 mm were then established
using silver conductive paint (now we are considering the use of CNT to
enhance the contact area). The samples were submitted again to a heat
treatment at ~400 K to evaporate the silver paint solvent.
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Sample: GM
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v Our final objective is to Investigate possible
mechanisms of charge creation in crust materials
and conditions.
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