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In their seminal paper, Parthenopoulos and Rentzepis demonstrated the potential application
of a photochromic molecule embedded in a polymer matrix for three-dimensional optical storage
memory [1]. The device employed two-photon writing and reading. Since then, many follow-up
studies have been devoted to optical properties of other photochromic systems for numerous appli-
cations including optical data storage (see Ref. [2, 3, 4] and references therein). Computer-aided
design of two-photon active media has proven its appreciable role in molecular nonlinear optics.
In fact, first-principles quantum chemical calculations allow to ivestigate (electronic) structure-
property relationships and their results are often stimulus for experimental studies. However, the
reliability of the predictions heavily depends on the level of theoretical approximation. In the
present study, we report the one- and two-photon absorption spectra of the spiropyran/merocyanine
pair in aqueous and chloroform solutions. The spiropyran molecule in question exhibits pho-
tochromism both in solution and in the crystalline state [5]. In order to study the linear and non-
linear absorption spectra in solutions, we employ several computational strategies, with an eye
towards their comparison. In particular, the set of studied approaches includes the polarizable
continuum model and a newly developed polarizable embedding self-consistent scheme (linear in
the solvent polarization) [6]. The results of the calculations are compared to experimental data
obtained with the aid of the Z-scan technique.
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