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Synopsis - Recent results on dissociation of coronene by keV protons are presented and applied to the astrophys-

ical context of HD44179 compact nebulae. We show that coronene dissociation by stellar wind can induce strong

neutral molecular hydrogen emission and more generally, that stellar wind induced dissociation of carbonated

molecules like PAHs inside compact nebulae (i.e before the astro-pause) can play an important role in the com-

plex physico-chemistry of the nebulae media which could be competitive with other photodissociaiton or photo-

chemistry mechanisms.

The physical interactions of polycyclic
aromatic hydrocarbons (PAHS), detected by
their IR signature in the interstellar media [1],
with stellar wind particular radiation (protons,
electrons) are key to understanding the life cy-
cle of PAHSs, their abundance and their role in
the complex Astro-chemistry of the interstellar
medium. In this context, we present experi-
mental results on the ionization/fragmentation
of an isolated coronene molecule by a keV pro-
ton, reproducing interactions between stellar
winds and PAH molecules. Using multi-
coincidence time of flight spectroscopy [2], we
show that such ionization/fragmentation induces
intense dehydrogenation processes in which the
loss of an even numbers of hydrogen atoms and
the detection of CH," cations as a possible H,
precursor strongly suggest the formation of H,
neutral molecules as show in Figure 1.
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Figure 1. Zoom of coronene 2+ and 3+ fragmenta-
tion mass spectrum suggesting H, neutral emission.

Possible sceneries for H, production via -CH,
precursors have been investigated by quantum
chemical calculation.
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Figure 2. Schematic diagram of the core of the HD
44179 RR nebula.

We have evaluated the H, emission cross-
section from the coronene/proton interaction at
100 and 1.6 keV to be 2.97 x 10*®and 3.3 x
107 cm?, respectively. A qualitative discussion
off the formation rate of H, in the HD 44179
Red Rectangle (RR) nebula [3] (presented fig-
ure 2) leads to the conclusion that such process-
es could be very efficient, especially inside
planetary nebulae rich in PAH molecules inter-
acting with proton from high mass-loss rate
stars (like asymptotic giant branch stars) or high
velocity jets produced by an accretion disc [4].
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