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Synopsis The near-UV photodissociation of H+
3 has been studied in a fast beam experiment. The kinetic

energy release and branching ratio among the fragmentation channels were obtained by three-dimensional imaging

of the dissociation products. It is found that the photodissociation of vibrationally excited H+
3 mostly produces

vibrationally cold H+
2 and hot H2. The non-adiabatic repopulation of the ground potential energy surface after

excitation is accounted for by modelling the wavepacket dynamics on the intersecting potential energy surfaces.

The molecular ion H+
3 is observed in many

astrophysical environments [1], playing a central
role in the insterstellar medium for the formation
of hydrides and as a tracer of particle precipi-
tation in the upper atmosphere of giant planets.
H+

3 is also a key species to understand deuterium
fractionation.

The ground and first excited 1A′ potential en-
ergy surfaces of H+

3 exhibit an avoided crossing
seam at large H2 − H+ separation [2]. While the
charge transfer reactions H2 + H+ ⇀↽ H+

2 + H
probe this crossing seam in a full collision, the
photodissociation of H+

3 is actually probing it
from within, as fragments depart from the clas-
sical turning point accessed via a vertical transi-
tion from the ground state potential well.

In this work, we consider the electronic exci-
tation of the H+

3 ground state to the first excited
1A′ state by UV photons of 3 to 5 eV, that trig-
gers rapid dissociation into H2 + H+ and H+

2 + H
products at wavelengths from 266 nm to 410 nm.
Such wavelengths mainly probe the photodisso-
ciation from highly excited vibrational states of
H+

3 that are populated following its formation
in the ion source plasma. This observation is
corroborated by the storage ring experiments of
Petrignani et al [3] that displayed a rapid decay
of the photodissociation signal vs. storage time.

An analysis of the kinetic energy release of
both channels was performed, showing a dom-
inant contribution from the H+

2 + H channel
with H+

2 in the ground vibrational state. On the
other hand, a strong vibrational excitation was
observed for the H2 fragments.

These findings were rationalised by perform-

ing time-dependent wavepacket simulations of
the photodissociation process, demonstrating the
impact of the non-adiabatic seam on the dynam-
ics [4].
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Figure 1. Measured kinetic energy release distri-

butions for the H+
2 + H channel at various wave-

lengths. Integrated counts are corrected for the ge-

ometrical acceptance of the detection system and

the contribution of rest gas collisions.
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