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 Thesis proposal (max 1500 words) 
The NASA IRIS spacecraft launched on 27 June 2013 provides a wealth of imaging and spectroscopic data 
concerning the solar atmosphere with excellent spatial and spectral resolutions and a unique cadence (about 1 
sec.). The thesis directors are Associated Scientists and consequently have a unique access to the data (and 
the relevant information). Since June, a lot of prominence observations have been performed and some of 
them pre-analyzed, particularly in the Mg II doublet at 280 nm.  
Prominences are a fascinating structure in the solar atmosphere. They are made of cool plasma (10 000 K) 
“suspended” in the hot corona (one million K). The plasma is partly ionized (but not fully), the plasma 
parameter β is close to 1 and the magnetic field (essentially horizontal) is supposed to maintain, through its 
tension, the plasma against the solar gravity. Until now, many thermodynamic parameters (including the 
ionization degree) are only known within an order of magnitude. The overall objective of the proposed thesis 
is to drastically reduce this large range of values which impedes a reliable mhd modelling.  
The bulk of the thesis consists in analyzing the data concerning different prominences (in the usual 
classification), taking into account ancillary observations from other S/C (SDO, Hinode et STEREO) and 
from ground-based Observatories (Big Bear, Iles Canaries, Pic-du-Midi, ..). The proposed work involves the 
search of relevant space and ground-based data up to the characterisation of the plasma through the 
interpretation of spectra. Along this lengthy process, it also involves instrumental corrections, photometric 
calibration and search for context imaging. 
Since the Mg II doublet is an optically thick line formed in Non-Local Thermodynamic Equilibrium (NLTE), 
the derivation of physical properties of the plasma is non-trivial. It relies upon complex NLTE codes that are 
available in I.A.S. and also in Ondrejov Observatory with which we have a strong collaboration (see Heinzel, 
Vial, Anzer 2013, submitted). The thesis will also rely upon the use of such codes for modelling solar 
prominences. 
Overall, the thesis will provide the opportunity of learning various techniques of solar spatial spectroscopy 
and NLTE radiative transfer. 
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 Specific requirements to apply, if any 

This thesis is shared between Jean-Claude Vial and Eric Buchlin who already shared 
the thesis of Céline Boutry. 
As far as the background of the PhD student is concerned, a solid formation in 
physics is a requisite. An interest in astrophysics and numerical analysis is welcome. 

 
 


