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Nanocrystalline silver halides are well-known and easily
and reproducibly prepared'. In photographic technology
they are the bases for, e.g., Lippman color photography
and photosensitivity of photothermographic media.
Beginning with observations several years ago of optical
bistability in nano-AgBr dispersions’, we have continued
to explore possible applications of these materials in non-
linear optics. It is the purpose of this presentation to
review these investigations.

Nano-AgBr has been found by Hyper-Rayleigh
Scattering Spectroscopy (HRS) to exhibit substantial
second-order hyperpolarizability, despite its
centrosymmetric bulk crystal structure. We therefore
identified this response with surface states; experimental
and theoretical data suggest surface silver ad-ions’.

Both optical switching and second-order scattering
can be enhanced by sensitizing dye adsorption. In the
former case’ the mechanism may be analogous to spectral
sensitization of photographic response, but in the latter
we infer surface enhancement of second harmonic
scattering (SESHS), with the dye molecule itself as
hyperpolarizable chromophore’.

Nano-AgBr dispersions can be converted to
nanosilver, in a process analogous to photographic
development’. Well-characterized, reproducible silver
nanosols result. Like nano-AgBr, nanosilver exhibits a
large, useful second-order hyperpolarizability, typical of
nanometals’. The particles have a reactive surface (oxide
or halide monolayer) which gives rise to a rich surface
chemistry, e.g., formation of a hexagonally close-packed
Agl monolayer on reaction with iodide. This conversion,
which finds precedent in the literature’ bleaches the
plasmon resonance band of the nanosilver.

Surface reactivity also enables chemisorption of a
reactive merocyanine dye4. Evidence of J-aggregation is
obtained; absence of second-order response from the dye
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aggregates suggests head-to-tail geometry. Higher levels
of dye exhibit a modicum of SESHS, however.
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