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The preceding commehtoncerns whether our findin7gs are not interested in the molecular dynamics in the ground
on the generally poor performance of the restricted openstate but in theexcitedstate. The excited state energy of the
shell Kohn-ShantROKS) method in describing excited state contested configuration ibower than the Franck—Condon
potential energy surfacé®ES are relevant to excited-state (FC) energy and is accessible from the FC region. Therefore,
molecular dynamics simulations of the isomerization path othis configuration can well be explored in an excited-state
formaldimine. molecular dynamics at finite temperatures.

Using both ROKS and the complete active space self-  \oreover, the excited state PES around this configura-
consistent field approach, we constructed an isomerizatiofiy, is incorrectly described by ROKS as shown in Fig. 1,

path of formaldimine by optimizing the structure in the ex-  hare the geometry of formaldimine is optimized within

cited state at different constrained torsional gnérélae MO~ ROKS for different values of the HNC angle at a torsional
lecular structures obtained by the two techniques are signifi

v diff ; trical dat otted in Fig. 1 fangle of 0°. ROKS is quite insensitive to changes in the
cantly different(our geometrica ata are plotted in 9. - O . a,6 of the HNC angle, with a minimum which is very
the Comment and the ROKS energetics along the ROKS ... o o
) s . difficult to locate between 110° and 140°. On the other hand,
path are at variance with highly correlated quantum chemmaﬁme_de endent density functional theofyDDFT) has a
and quantum Monte Carlo calculatiofsee Figs. 2 and 3 in PE y o . v o
Ref. 2. clear minimum at about 140° and yields energy variations of
The authors of the Comment argue that the geometricd'®'® than 1 eV on the same range of HNC angles. There-
configuration obtained within ROKS at a constrained tor-10r€: by tuning the HNC angle, while the ROKS energy re-
sional angle of 0° is not explored in a molecular dynamics af"@ins unchanged, we can induce either the disappearance or
the enhancement of the barrier in the
I , . TDDFT curve of Fig. 2 in our papérNote that all the ge-
ROKS geometries ometries of Fig. 1 are pyramidalized: the use of a nonpyra-

33 midalized structure at O torsional angjis contested in the
= comment, but pyramiladization only yields energy changes
L 5ok smaller than 0.1 eV, without affecting the overall picture
:;5 I (seeNotes added in proah our papey.

g Therefore, since regions of the excited state PES which
§ 45 are potentially accessible during a molecular dynamics at
g L finite temperature are not correctly described by ROKS, the
& a0k | claim of the authors of the comment that a dynamics at finite

temperatures within ROKS is correct cannot be demonstrated
with the only use of ROKS geometries and without comput-

L | L 1 L 1 | I | I L I L i I I i -
3300 i 0 N o 5 T 70 ing the real excited state PES with the use of highly corre

HNC angle (deg) lated quantum chemical methods. In conclusion, ROKS is a
computationally cheaper method to perform excited state

FIG. 1. ROKS and TDDFT excitation energies in eV as a function of HNC molecular dynamics but its predictions need always to be
angle at a torsional angle of 0°. The excited state geometries are optimiz

within ROKS with respect to all other degrees of freedom. Yalidated via highly correlated quantum chemical methods.

.. . . . IN. L. Doltsinis and K. Fink, J. Chem. Phy&22 087101(2009, previous
finite temperature since its ground state energy is 1 eV paper.

higher than that of the ground-state minimum. However, we?F. Schautz, F. Buda, and C. Filippi, J. Chem. Phy&1, 5836(2004.
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