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We present our recent contribution related to the 2/3D optical data storage by
means of nonlinear processes inducing localized chemical modifications on
photoresponsive organic thin films [1]. These methods are supported by the
spatial selectivity of two-photon absorption (TPA) applied to several
photoresponsive materials in order to induce specific localized effects (cross-
linking of coumarins[2], isomerisation of azobenzenes, cyclisation ...)
allowing a writing of information inside the material into very small volumes
(<1 umd).

The readout process is based on the detection of the photoinduced
modulation of nonlinear response from the irradiated areas. Images from
these materials were either obtained by detection of different levels of second
harmonic generation (SHG) signals with a scanning nonlinear microscope or
by fluorescence induced by two-photon excitation (TPEF) respectively. As a
consequence of the photodimerization of coumarin units in the polymer, a
modification of the local SHG response on the irradiated voxels is observed
and a recording of a greyscale image could be achieved [3].
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