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That paper, together with the present
results, indicate that the entire slot region may
be an artifact of man's activities. If satellites
replace VLF transmitters for both communication
and navigation, we may have a chance to observe
t! Ny e remain filled. If that hap~
_see the inner zone become a
BB n, perhaps more enhanced even
BN ;t-Starfish period. We might
2.0 radiate VLF waves at high
‘der to protect low altitude
8 QgeT?e.tt - -.nnerva'n,\..en - VampOIa, GRL, 1983, Acrospace Corporation




Rodger et al. (Ann. Geoph., 2006) noted that
the radiation belt remediation program:

pilots and ships would lose radio

cracking before earthquakes cause

contact

g 3
Hin

HF blackouts

*GPS

the ilonosphere

Changes the atmospheric radiationbalance through the production of ozone
destroying species ( ...)

Modify forcing [Haigh et al., 2005; Elias and de Artigas,
2003; Rozanov et al.,2005; Langematz et al., 2005].
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We will provide evidence that
earthquakes is a major factor...

... producing radiation belt
electron bursts in the topside
lonosphere



SIGNS OF QUAKES TO COME: Rocks
cracking before carthquakes cause

DEMETER, COSMOS

" J positive charge to flow up toward the
GOES and Torra sioMten 1808, and QuakeSat surface. The flow of charge leads to
sense infrared light from satellites sense ELF :

2 2 lectromagnetic disturbances that can
positive charges recombin- magnetic disturbances. ks
\\ ing with electrons in the air. gne :w detected at the surface and even
S . rom space.
GPS satellite

Radar measures

drops prior to Alir-conductivity the height of the %
an earthquake. = ionosphere.
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charge.
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Wave-particle
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Lightning-induced events
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Earthquake induced - RBEP pattern
1. Increase a few days before EQs

JAPAN 38.3N, 142.0E, 2005/08/16, M 7.2
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Earthquake induced - RBEP pattern

2. Silence a few hours before EQs

Day of EQ: 16-08-2005

13-8-2005 14-8-2005 15-8-2005
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JAPAN 38.3N, 142.0E, 2005/08/16, M 7.2

Daily Number of Demeter/ IDP
72 — 526 keV Electron Bursts
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@ﬂsc of intensity of ELFI@WS observed in the upper
ionosphere close to earthquakes: A statistical study

F. I\cmecl’z" 0. Santol k" and M. Parrot’

Using a
larger set of data (more than 3.5 years of measurements) and a newly developed data
processing method, we confirm the existence of a very small but statistically significant
decrease of wave intense¥ U—4 hours before the time of the main shogh at frequencies
of about 1.7 kHz. It i1s shown that the decrease does nof occur directly above the
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uring the perio

2007/07/01 — 2008/01/2, when the NWC was off,

with the number of PBEP events in the same
intervals on other years with the previous one:

P1:2004-2005,
P2: 2005-2006,
P3:2006-2007) and the next years




e The crucial question is: Does the
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events filtters Long[0..360] Llat[-90..90] j/jo=13

IDP / DEMETER Temporal evolution  Events,Kp

(GEOPHYSICAL RESEARCH LETTERS, VOL. 35, L9101, doi:10.10292008GL033194, 2008
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500
Earthquake Depth (Kilometers)

16
at almost the same coordinates with Sauvaud et al event
~1 day earlier



The characteristic temporal evolution of the
RBEP events around the time of the Sauvaud







lightnings and Earth

seismic activity seems to be
a major agent contributing to the RBEP at
middle latitudes.

* Further research is in progress in order to
further test the present results.







