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Among the methods used to estimate the absorption cross sections of dust particles in Earth’s atmosphere and in Interstellar Medium (ISM), the Dynamic Atomic Dipole
Interaction (DADI) model developed in Besancon has the advantage of being sensitive to the atomistic geometry of the particles and to the chemical functions it contains [1].
However, It requires the knowledge of the atomic polarizabilities of all atoms in the particle. We present here an adequate parametrization of the atomic polarizabilities for

certain atomic species over the UV-visible spectrum. In particular, we fitted atomic polarizabilities for carbon and hydrogen, depending on the chemical function they were
Involved In, thanks to UV-visible absorption cross sections of PAHs that were computed with an ab initio code, Octopus. These parameters were then used to compute Mass

Absorption Cross sections (MAC) of primary soot nanoparticles.
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Similarly to DDA [2], we can compute dipoles on each atom i Because in DADI the point dipoles
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With c the speed of light, &, the vacuum permittivity and I the and absorption cross sections) as in With DADI, absorption cross sections are computed from atomic polarizabilities

Identity tensor. DDA [2]. With reverse-DADI, atomic polarizabilities are computed from a database

\ J K of absorption cross sections of small molecules, computed by TD-DFT. /
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Database: Malloci et al. (41 Absorpthn cross sections of primary soot
We have considered absorption cross sections of 36 polycyclic aromatic hydrocarbons nanopartlcles made of x C atoms with holes [6]

(PAHs) computed with TD-DFT. These molecules go from Naphthalene (C,,Hg) to
Circumcoronene (C¢,H,g) and contain only C3 and H1 atom types.
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