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I plasmi nello spazio e in laboratorio: 
studio della dinamica di un sistema complesso 



For many observed phenomenon very similar physical mechanism 
Plasmas are produced in the laboratory mainly for fusion purpose 

Space plasmas 

Complex and 
fascinating systems   
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It is today possible to investigate the 
dynamics and the fine structuring of 
space plasmas.  

Significant  technical developments in space observations  have offered the 
possibility to obtain measurements of electric and magnetic fields, 
density, etc...with a sufficient resolution (in space and time) to reach the 
kinetic scales, such as the Debye length and electron plasma frequency.  

Why space plasmas are so important for plasma physics ? 



MHD scale
(equilibrium, instabilities, … )	  

Sheared 
flows 

Plasmas: hot and/or rarefied 
systems almost collisionless 

Fusion energy is hard and it will take a lot of time, 
but it’s an important problem, we’ve been making 
progress, and there are interesting ideas to pursue 
that could make it more practical	  



 Inner region of Crab Nebulas,  
a magnetized neutron star that 

powers a disc of gas and jets 

Lagoon Nebula: a giant interstellar 
cloud in the constellation Sagittarius 

Elliptical galaxy emitting 
a relativistic jet  [ M87 ] 

Astrophysics, very spectacular objects: 
accretion disk, stars, black-holes, jets, … 

Plasmas: hot and/or 
rarefied systems almost 

collisionless 



AU ≈ 1.5 108 Km 
R¤ ≈  7.0 105 Km 
RE   ≈  6.0 103 Km 

Main problem for modeling: 
self-consistently coupling of 
many orders of magnitudes 

space and time scales	  

de = 25 km 

ρi=di=1000 km 

L=10000 km 
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ρe=1 km 10-3 s 

λe=100 m 10-5 s 

years 

MULTI-SCALE SYSTEM	  

multi-scale SYSTEM 



“Laurea Magistrale in Fisica” “Master de Physique 
Fondamentale et 

Applications” 



I ANNO STUDENTE UNIPI (60 crediti)



II ANNO STUDENTE UNIPI (60 crediti)



SUMMER SCHOOL 2017
From the laboratory to the distant universe, the 
world of plasmas

To discover the plasmas diversity and their applications  
during a 5-day summer school in Banyuls (French coastal city).
Lectures, accommodation and transfer Paris - Banyuls are free 
of charge.

August 20-26, 2017  
Registration from now to May 26, 2017

Program director: P. Savoini
Contact: xavier.fresquet@obspm.fr

www.plasapar.com
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