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Pourquoi?

On veut comprendre

• comment le plasma froid est soutenu

• comment elle garde son equilibre dynamique

• quand elle dévient instable
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With strong temporal 
variations

Mercury’s exosphere
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Sodium in the exosphere
Two bright lines: 
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Discovered in 1985 (Potter et al.)

Terre

Mercure

Spectre Solaire

Spectre de Mercure

CFHT (2006



Mercury’s exosphere is relatively stable (factor 2)

The year cycle of Mercury’s exosphere
More than 500 
images of the

exosphere in 40 
Mercurian years



But a very dynamic one too

Intensity of the
Na D2 l line

THEMIS
13 Juillet 2008
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7 hours of continuous mapping.
Only solar telescopes can do this
















THEMIS POL3 instrument
October 2010 & April 2011
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Orbital shifts



Polarisation of the continuum



THEMIS POL3 instrument
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Polarisation of Na D2



Hanle effect used to measure 
fields in prominences





Hearing atomic polarization
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Hearing atomic polarization

Two levels- Incoherent
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Hearing atomic polarization

Two levels- Incoherent

ZEEMAN EFFECT

Two levels – Coherent

HANLE EFFECT

Hanle effect in a heavy metal atom



An example
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Polarisation of Na D2



Density:

106 neutrals/cm3

#######!!!!!

Computations by V. Bommier (LESIA. Obs de Meudon)
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Radiative transfer effects



From D2/D1 intensity ratios and models of the
exosphere of Mercury

5.11→=τ

8.06.0 →=p





If τ = 1.3



•Bigger telescope to increase S/N

•Decoupling opacity from Hanle effect

•Model the polarization response of
different magneticfield topologies

• Extension to other objects?
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