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Astroparticle Physics
Volume 28, Issues 4–5, December 2007, Pages 
422-434

Particle detection and GeV-TeV astronomy
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The CubeSat standard was created by 
California Polytechnic State University, San 
Luis Obispo and Stanford University's Space 
Systems Development Lab in 1999 to 
facilitate access to space for university 
students. Since then the standard has been 
adopted by hundreds of organizations 
worldwide. CubeSat developers include not 
only universities and educational 
institutions, but also private firms and 
government organizations.

2018

Choose your platform (not necessarily big)
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Balloons are an option…

13/02/20

The LIM
ADO

U
 Experim

ent on 
the CSES Satellite

45

http://unitn.it


Roberto Iuppa

Magnetic bottles and Van Allen belts

13/02/20

The LIM
ADO

U
 Experim

ent on 
the CSES Satellite

46

http://unitn.it


Roberto Iuppa

Van Allen belts

13/02/20

The LIM
ADO

U
 Experim

ent on 
the CSES Satellite

47

L - shell

courtesy of W.J. Burger
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Trapped particles: adiabatic invariants 
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Low energy untrapped
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METEOR-3 mission
1985-1986

GAMMA mission
1990-1992

MIR mission
1985-2000

Altitude: 350km 

Altitude: 1250 km 

Altitude: 400 km 

Inclination: 51°

Inclination: 82°

Inclination: 51°

Ee: £ 30 MeV

Ee: > 50 MeV

Ee: 20 ÷ 200 MeV
Ep: 20 ÷ 200 MeV

SAMPEX/PET mission
1992-1999

Altitude: 520 ÷ 740 km 

Inclination: 82°

4 £ Ee £ 15 MeV

ORR
(Orbit Rate Rotation; 

July 1992 - May 1994)
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External perturbations (e.g. solar events) already seen. Internal ones? The CSES mission was conceived to 
investigate the correlation of ionospheric perturbations with seismic events.

courtesy of W.J. Burger
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The seismic data are obtained from the National
Earthquake Information Center (NEIC) PDE database
of the U.S. Geological Survey, which has records
on M2.5 and greater U.S. earthquakes and M4.5 and
greater worldwide. Data from Fall 1998 from to the end
of 2011 were downloaded from [29]. Earthquakes were
required to have magnitude above 5, hypocenter depth
smaller than 100 km and the earthquakes strains, which
follow a major earthquake, were filtered accepting only
1 earthquake out of four, during 24 hours, within a region
0.7 degrees wide. Among 170281 seismic events
17992 satisfy all the conditions.  (10%)

We defined an correlation height, e.g. an altitude at
which the seismic electro-magnetic emissions can be 
associated with the electron belts. It was computed for
each earthquake, as it was done also in previous works
such as [2], [3]. We have chosen a correlation height
of
900km. The related McIlwain L parameter for the seismic
event was calculated by assuming the L parameter
at the correlation height above the geographic location
of the earthquake. The L parameter was calculated with
the IGRF11 code (International Geomagnetic Reference
Field model).
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How could it happen?
Precipitation of energetic particles from the magnetosphere caused from electromagnetic 
emissions correlated to the earthquake.
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Why should it happen?
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Tens (tons!) of different Lithosphere-
Atmosphere-Ionosphere Coupling (LAIC) 
models proposed. Large statistics data 
collection and unbiased analysis needed.
Job for seismologist and Earth scientists.
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