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n this work, we try to understand the process of excitation and fragmentation of C_N* molecules In high velocity collisions with atoms. Experiments are
conducted at the Tandem accelerator, Orsay. The motivation being the presence of such species In astrophysical environments, for instance the atmosphere
of Titan. The collision is divided into two phases, excitation of the molecule in the first phase {10-1° s} then relaxation by fragmentation. The excitation
phase will be modelled theoretically in collaboration with theoreticians in Madrid and Bordeaux. The data of fragmentation are relevant in the
astrochemical domain and will be added to the recent international Kinetic database KIDA where researchers all over the world will use the data.

- /

Experimental set-up and methods Cross section for anionic fragment production

There is a competition between single and double collisions. The single collision condition Is
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Fig 1. AGAT setup.

which is a polynomial equation of second order with respect to B, The experimental data agrees

Amplitude Vs Number of neutral counts.

with this prediction given in fig. 8. On dividing (4) with a probability of species following a single

1] collision condition P, ..., we get the following
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s which is a 15t order polynomial equation with intercept in Fig. 9 gives _ :
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Fig 2. 1d — Amplitude vs Number of counts.
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The analysis of the data from the silicon detectors Fig. 4 is done using a software DP2 [1] _ _ EEEDeC){CN-} e IDZeLe)
which is a 2D visualization and analysis software for multi-dimensional data. We design grids grfrff;fg;;;fgcfn?) (relative CN 0.98(29%)
around patches Fig. 3 of interest. The one dimensional plots featuring amplitude and integral - gﬁgsg - N 0:00%(27 %)
. . - . -20
of the current signals are easily treated in 2d DP2 representation. onF > on oo 0mElh) C+N 0.55(1%) 0.5(1 %)
_ s 4.15 1017 (17%) CN 0.45(1%) 0.5(1 %)
Absolute cross sections CN* = CN BR(ED) CIN™  0.00001(29%)
Gep 9.44 1017 (18%) CN* 2 {CN"}*  cun 0.55(5%) 0.53(6%)
CN* > CN* . : .
Jet Profile using {CNO} Gaussian fit C/N 0.45(5%) 0.47(6 %)
- o T b BR(SI) C+/N+ 0.92(1%) 0.94(4 %)
-  beamdisction N> CN S =2 EF C++IN 0.052(1% 0.04(50 %
¢ ' ol 5.44 1017 (18% i) ekl ok
- T | (18%) CIN++ 0.024(10%)  0.02(100 %)
g T E(@E E{%{;&{ Oy apyrens 8.28 10715 (18%) BR(DI) C++IN+  0.58(8%) 0.61(5 %)
£ % # CN* > CN**+
lementary O ] ﬁigf N++/C+ 0.40(10%) 0.39(5 %)
g::;?: Table 1. Measured cross sections of various processes(preliminary results). N+++/C 1.3103(15%) 1 103(100%)
7 ) 0.000 ~
direction along C+++/N 4.0103
b _z.. is performed : , . T
position 11 12 13 14 15 16 BR(TI) C+++/N+ 0.1(3%) 0.15(6%)
yo. =0 Position (cm) F t CN+* > CNt*+* C++/N 0.86(1%) 0.80(5 %)
++/N++ . 0 . 0
Fig 6. Schematic illustration of beam and jet Fig 7. Measured jet profile u u re . N+++/C+ 0.04(3%) 0.05(20 %)

relative positions [2].
Table 2. Measured branching ratios and comparison with velocities 2.2 a.u and 3.6 a.u

- Completing the analysis for other C N*. (preliminary resuts)
—> Another experiment in autumn 2016 with CCD (Charge Coupled Device) camera.
-> Modelling of the collisions CTMC (Classical Trajectory Monte Carlo) simulation with Clara

dN 1 Illescas in Madrid.
dt <v. > (3)

The cross section ¢ of an inelastic process is calculated by the following. For single collision the
equations used [2] are

_ prob(y,, z,) prob(ypz) _ Bu(YeiZo)
) Bjet(yO’ZO) (1) IprOb(yO’ZO)dyO IBjet(yO'Zo)dyO (2) .[Bjet(yO’ZO)dyOZ

The jet 1s scanned laterally in Fig. 6 along y, the probability of collision is measured at each point
and prob(y, z0) at fixed z0 is experimentally deduced. It can be shown that the denominator in Eq.
(2) Is related to the total flow rate of jet AN which is measured and mean velocity of the
molecules in the jet <v,> along z. dt
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