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Synopsis We report studies on fluorescence and Infra Red (IR) radiative cooling rates of naphtalene cation for a large time
range (40ms). The dissociation rates versus internal energy have been estimated in a large energy range to reproduce the

measured emitted neutral yield of the hot naphthalene.

Using action spectroscopy, we have studied
the time evolution of internal energy distribu-
tion of naphthalene cations (C10H8+) from 30us
to 40ms. The ions were produced in an ECR
Nanogan ion source and stored in the small
electrostatic storage ring call Miniring. The in-
ternal energy distribution of the population of
the stored ion is broad and part of the hot mole-
cules dissociate in the first three milliseconds.
After 3 ms, the neutral emission is due to the
collisions with the residual gas in the Miniring
vacuum chamber (10 mbar). The fraction of hot
molecules that has enough internal energy to
dissociate has been estimated to be about 4% of
the total number of the stored ions. This value is
relatively constant for different experimental
conditions of the ECR source. From 0.5 to 1.5
ms, 1% of store ions dissociated, whereas from
2.5 to 3.5 ms only 0.1% dissociated. In order to
reproduce these neutral decay ratios from 30us
to 3ms and especially the ratio of 4%, we have
simulated the evolution of the energy distribu-
tion assuming a Gaussian shape for the initial
distribution. The cooling rates of fast fluores-
cence processes [1] have also been included in
the calculations. The evolution of the internal
energy distribution is very sensitive to the dis-
sociation rates for a large range of internal en-
ergy. The dissociation rates were taken from the
recent measurements of West et al[2]. In our
simulations, for the time range up to 3ms, the
extrapolation of their dissociation rates in the
low energy range overestimates the neutral
yield. We have modified the dissociation rates
in the low energy range to reproduce our exper-
imental decay. Therefore these results provide a
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limit for the dissociation rate at the correspond-
ing low energy range.

Radiative cooling rates have been investigat-
ed for the naphthalene. We have studied the de-
cay curves obtained after irradiation with the
532nm 1kHz Ekspla OPO LASER. Laser pulse
was sent each ms. The figure 1 shows intensi-
ties of the first peaks of each decay curves ver-
sus the laser excitation time. The curve is nicely
fitted using to exponential decays: a fast decay,
attributed to fluorescence cooling process[1]
and a slow decay attributed to the IR cooling
process.
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Figure 1. Fast (blue) fluorescence radiative cooling
process and slow IR (red) cooling process of naph-
thalene. Background signal due to the collision with
the residual gas (green).

References

[1] S. Martin et al 2013 Phy. Rev. Lett.. 110 063003
[2] B. West et al 2012 J. Phys. Chem.. 116 10999

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd



