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We are grateful for the detailed re-examination of Larsen
et al.1 of the electron-water pseudopotential that we proposed
more than 20 years ago.2 The potential was among the first
of a number of potentials that were used by various groups in
studies of the structure, dynamics, and spectroscopy of sol-
vated electrons.3–7 While our potential was based on a more
detailed analysis than had been carried out in previous work,
it nevertheless included many assumptions and strong ap-
proximations. Effectively, it was an ad hoc model
potential—irrespective of its construction from basic physi-
cal arguments. It has been validated, at least on a qualitative
level, by comparison to experiment in a number of contexts,
most importantly excited state dynamics.8–10

When devising the potential, we considered four funda-
mental contributions: �i� static Coulomb interactions between
the excess electron and the dipolar water molecules, �ii� elec-
trostatic polarization effects, �iii� Pauli repulsion reflecting
the orthogonality constraint between the excess electronic
wave function and the solvent wave functions, and �iv� ex-
change interactions. The last were omitted from the final
potential, but the other three terms were deemed significant
enough to be included.

As Larsen et al. showed, an error was apparently made
in the calculation of the parameters that are associated with
one of the three terms that are represented in the potential.1

This means that our model potential does not, in fact, follow
from the procedure as originally described. Effectively, a
correct calculation following the route originally proposed
shifts the balance in favor of the repulsive orthogonality
term, correspondingly de-emphasizing the Coulomb interac-
tion with the polar water molecules.

However, what Larsen et al. observed when simulations
are carried out with the “corrected” potential is remarkable.1

Despite the considerable change in water distribution at a
short distance from the electron, once again a cavity-like
state for the hydrated electron is found—just as has been
seen in numerous other studies of hydrated electrons that
employed alternative potential functions.2–6 There are some
differences, in that the relatively smaller contribution of the

polar interaction term leads to a solvation structure1 that is
considerably less akin to that of an anion than was observed
in the original simulations.4 �One would then conclude that
not only anions but also small nonpolar solutes can provide a
meaningful reference point for the description of the hy-
drated electron.� The calculated absorption spectrum is found
to be redshifted, albeit without any real change in the line-
shape or the underlying origin of that lineshape.

While the spatial details of the hydration structure of
hydrated electrons remain unsettled, we believe that the com-
parison of Larsen et al. of the two potential functions only
confirms the general robustness of our understanding that has
emerged over the past two decades: There is a cavity with an
electronic ground state that can be s-like, and the main band
of the absorption spectrum can be explained by transitions to
three excited states that can be p-like and that are only ap-
proximately degenerate.11 Simulations of hydrated electrons
with sophisticated many-electron methods indicate that the
precise description of the hydrated electron may be more
involved,12 but the simple cavity model nevertheless contin-
ues to serve as a most useful reference point.
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