
Auroral polarisation : Observations & Modelisation Ground 
emissions

Aurorae
(all-sky 
camera)

Ground 
reflection

Final model: 
αG + βS + γK + δKA

Parameter search

Terrain
map

Aerosol
model

Instrument 
orientation & 

location

Environmental inputs

Atmospheric 
profile

Radiative Transfer

Ground 
contribution (G)

Direct

Scattered

Reflected

Sky contribution 
(S)

Ionospheric 
current model:

azimuth, 
elevation, 
DoLPmax

Direct 
polarisation

Isotropic 
correction

non 
polarised (K)

polarised 
(KA)

Léo Bosse1, Jean Lilensten2,6, Nicolas Gillet4, Colette Brogniez3, Olivier Pujol3, Magnar G. 
Johnsen3, Sylvain Rochat2, Alain Delboulbé2, Stephane Curaba2 
        (1) Institut d'Aeronomie spatiale de Belgique (BIRA-IASB), Bruxelles, Belgium

    (2) Institut de Planétologie et d'Astrophysique de Grenoble (IPAG) CNRS – UGA, France

    (3) Univ. Lille, CNRS, UMR 8518 – LOA Laboratoire d’Optique Atmosphérique, 59000 Lille, France 

    (4) IsTerre, CNRS – UGA, France

    (5) Tromsø Geophysical Observatory University of Tromsø, Tromsø, Norway

    (6) Honorary astronomer at Royal Observatory of Belgium, Brussels.

C
re

d
it

s
 p

h
o
to

: 
B

ri
c
e
 P

o
rt

o
la

n
o

C
re

d
it

s
 p

h
o
to

: 
B

ri
c
e
 P

o
rt

o
la

n
o

Related articles links

Schematic representation of the two sources of polarisation during night sky 
observations. In the upper atmosphere, we make the assumption that the 
impacting electrons motion drives the polarisation.   In the lower atmosphere, 
Rayleigh and Mie scattering produce polarisation from light pollution sources.

Conclusion:

The night sky is polarised in the visible
range. In populated areas, this
polarisation arrises from light scattering
in the lower atmosphere.
However, this is not sufficient to explain
the polarisation observed in auroras (at
630, 557.7, 427.8 and 391.4 nm). In the
auroral oval, night sky polarisation is
strongly correlated to the ionospheric
activity.
We make the assumption that the
collimated electron motion drives the
polarisation of the emissions. 
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