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The solvent reorganization energy in processes accompanied by charge transfer or charge redistribu-
tion in the reactants usually is calculated via the relation [1]

Ey = (Cf8n) [ (D — Byyean, (1)

where C = 1/gqp— 1/¢g, €op and &g are the optical and static dielectric permittivities of the solvent, and

Bi and Bf are the electric induction vectors corresponding to the initial and final charge distribution in the
system,

Recently the opinion was put forward that instead of Bi, f one must write E‘:i’ f (the field in vacuum) in

relation (1) [2]. The relation between D and é’ in various models was discussed in [3].

In {4], the solvent reorganization energy was calculated for charge transfer in a spherical cavity, and
the reorganization energy ESD obtained when using vectors Bi, f was compared with the energy ESG ob-
tained when using the electric field in vacuum and a dielectric constant in the cavity of &; = 1. Quantity
ESD/ESG assumes values of 2.25 and 4 for certain limiting cases discussed in [4], which correspond to dif-
ferent arrangements of the charges undergoing redistribution inside the cavity.

Another problem where EgD and ESG can be calculated accurately is that of charge transfer in a cavity
having the shape of an elongated ellipsoid of revolution. The expression for EgG in charge transfer between
the foci of the ellipsoid which corresponds to the case of € = 1 was recently obtained in [5], and is of the
form
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where R is the distance between the foci of the ellipsoid, Ay = (2¢/R) > 1, and a is the major semiaxis of

the ellipsoid. The expression for EgD corresponding to charge transfer between centers located on the ellip-
soid's axis is readily obtained from the exact solution of the electrostatic problem which was found by West-
heimer and Kirkwood [6]:

IRCERTD (D) erPatusty = Y ewrPa (e
p_ 2L k *
EP = ) P (ko) [0t (h0)/ O (ho) — Pl

n==p

_ &Py (M) On (M) T
- ey ©)

where € is the dielectric permittivity of the cavity, P, and Q, are Legendre functions of the first and sec-
ond kind, pk = 2(r1k— rzk)/R is the coordinate of charge ex on the ellipsoid's axis, rik and rzk are the dis-
tances from the center of location of charge ey to the ellipsoid's foci, and indices i and f refer to the initial
and final charge distribution,* '

*Relation (3) was obtained independently by E. D. German.
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Let us compare expressions (3) and (2) in the case where charge transfer is accomplished between the
foci of the ellipsoid (u =1, py = —1), We assume for simplicity that &; « £g; then we have, from (3),
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and the ratio EgD/E G1 defined by (4) and (2) only depends on the parameter A,. Calculations show that
ESD/ESGl for Aj-values close to reality are substantially different from unity. Thus, for A, of 1.25, 1.4,
1.5, 1.6, and 1,75, the ratio ESD/ESGi is found to be 1,73, 1.82, 1.86, 1.91, and 1.96, respectively.

It will also be of interest to compare ESD with values of reorganization encrgy ESG"1 obtained when
using the electric field in vacuum and ej-values different from unity. As an example, consider charge trans-
fer between the foci of the ellipsoid with £g = 37 (the solvent, acetonitrile), g; = 3, and Aj,-values of 1.25
and 1,5, Setting €i/eg in (3) equal to 3 and 1 for the calculation of EsGi and EsGi we obtain

E\°/E5=164; E/°/ES=3.46, for X=1.25;
EP/E5=1.716; L/ /ES=4.10, for M=15.

Thus, a calculation of EgP rather than EgC leads to substantially exaggerated values of the reorga-
nizationenergy,both in the spherical-cavity model and in the ellipsoidal- cav1ty model (these differences are
more substantial the larger € relative to unity). The difference between ES and EgG is less important
for charge transfer calculated in terms of the Marcus model [7, 8].

The author thanks E. D. German, R. R. Dogonadze, and A. M. Kuznetsov for useful discussion.
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