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The usual way to follow the particle distribution in atmosphere is to assume particles to be internally mixed.
This means that particles with same size have also the same composition, hence the same physical and chemical
properties. This assumption has already been lifted in order to correctly account for the elemental carbon effect on
aerosol climate forcing [Jacobson 2001] and also to study pollution near emission sources [Kleeman et al. 1997],
where newly emitted particles may be present with aged transported particles, with the same size but different
composition.

The representation of an externally mixed particle population in a 3D eulerian chemical transport model has
already been developed [Jacobson 2002]. A sectional approach is used for particle size, whereas the mixing state
is approached by introducing several particle distributions, each one being associated with one particular source
or kind of composition. In addition, some mixing thresholds between distributions allow for a more accurate
representation [Bowman et al. 2010].

In this communication, we present a new method to simulate coagulation and of an externally mixed particle pop-
ulation. Instead of introducing several distributions, the sectional approach is extended to the particle composition.
That is to say the chemical composition of particles in each size section is discretized according to the percentage
of one or more of its components. The entire chemical composition space can then be partitioned for each particle
size.

This method allows for a rigorous treatment of coagulation, which tends to mix particles among themselves. As
an example, the implementation of coagulation results in the computation of coefficients to distribute mass among
size and composition sections. The advantage of this approach is first, the possibility to set composition sections
as wanted and second, to choose optimally between accurate mixing state representation and cpu cost.

The principles of this method are discussed and the ability of this method to represent the aerosol mixing state
is demonstrated with a 0D simulation. Future work will adress the condensation/evaporation growth with this
computational formulation.
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