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Synopsis The study of electronically excited van der Waals (vdW) systems presents a challenge for the theory
of intermolecular interactions, and here we show how far ab initio computations can go. We found that the
interaction energies for such electronically excited systems can indeed be determined, providing a reliable and
accurate description for the E state potential of the Hels, that in combination with the ground X and electronic
excited B state of the complex, is useful to model experimental data related with potential minima and also
predict higher vibrational vdW states.

A theoretical study on the potential energy able studies to model experimental data.
surface and vibrational bound states of the E
electronic excited state of the Hely vdW sys-

tem is presented [1]. The interaction energies are _05
computed using accurate ab initio methods and jg
large basis sets. Relativistic small-core effective :gg
core potentials in conjunction with an augmented -30

quintuple-zeta quality basis set are employed for
the heavy iodine atoms in multireference config-
uration interaction calculations of the 34’ and
3A" states. Spin-orbit effects hace been taken
into account indirectly by the average of the 3A’
and 3A” states.

For the representation of the potential en- -
ergy surface we used a general interpolation tech- B — P SN ~

nique for constructing potential surfaces from 10 VAN
ab initio data based on the reproducing ker-
nel Hilbert space method [2]. The surface
presents global and local minima for T-shaped I
configurations with well-depths of 33.2 and 4.6 — -
em~!, respectively (see Figure 1). In general it *r ;
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large anisotropy around the T-shaped well.
T8¢ AISOLropy aroutt SHaped w Figure 1. 3-dimensional plot of the potential en-

Vibrational energies and states are computed ergy surface for the E state of Hely (top panel).
through variational quantum mechanical calcu- Minimum energy path of the PES as a function of 6,
lations (see Figure 1, bottom panel). We found together with the energies and angular probability
that the binding energy of the Helo(E) T-shaped distributions of the lowest ten bound intermolecular

isomer is 16.85 cm ™!, in excellent agreement with vdW levels (bottom panel).

recent experimental measurements [3]. In lieu of

more experimental data we also report our pre-

dictions on higher vibrational levels, and we an- References
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