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Fragmentation of hydrocarbons by collision.
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Synopsis  We are studying small hydrocarbons produced in high velocity (3.4 a.u.) collision between CHZ,r
cations and He atoms. During the collision those hydrocarbons gain some energy and release this energy doing
fragmentation. Thanks to the detector AGAT we have been able to measure fragmentation branching ratios for
CHZ+ (y=2-4, q=0-3). We also constructed semi-empirical breakdown curves for CHZ+ using these experimental

branching ratios.

The classical scenario of the main hydrocar-
bon gas phase synthesis in astrochemistry, starts
with the reaction of CT ions with hydrogen atom
or molecule. Then, the formed CHZ(,+) species can
react with another C atom or ion, and give heav-
ier hydrocarbon species. Since CH?(f) molecules
are the mother of all the other hydrocarbons, re-
liable simulations in this field need precise both
total reaction rates and branching ratio (BR).
To document all the BRs, whatever the chemi-
cal or physical process at play, we construct, on
both experimental and theoretical grounds, semi
empirical Break Down Curve (BDC) [1]. These
curves are internal energy dependent branching
ratio as illustrated in Fig. 1 in case of CHjy
molecule.

The experiment was done using the AGAT
silicon multidetector and the ANDROMEDE ac-
celerator. Cqu molecules produced at high
velocity are collided with He atom at rest in
the lab. Thanks to the experimental develop-
ments, all fragments, neutral or charged, are sep-
arately identified, allowing to resolve all frag-
mentation channels. Therefore we have been
able to measure fragmentation branching ratio
for CH{" (n=2-4, ¢=0-3). In addition, using a
CCD camera to detect neutral fragments [2], ki-
netic energy distribution (KED) of neutral frag-
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ments in each fragmentation channel is also mea-
sured.

10 3 :
i /
. 0.8 1 1
% [H H
il i Lol
O 061 E 3
3 N
0.4 1 H 3
Kl Y
Hi 13
0 5 10 15 20

E* (eV)

Figure 1. Semi empirical break down curve of the
CHy molecule.

The semi empirical BDCs construct using
these BRs and KEDs and with theoretical dis-
sociation energies of [3], are found in good agree-
ment with existing photodissociation, dissocia-
tive recombination and electron impact experi-
mental BRs.
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