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Abstract

Recent attention to the dangers of climate change has spurred renewed efforts toward
developing carbon-neutral sources of energy. Although there is no “silver bullet” for this
impending crisis — all possible avenues must be explored — solar energy stands out as one
option that has perhaps the greatest potential in terms of worldwide application. Following a
discussion of some of the policy issues currently in play concerning alternative energies, this
seminar will highlight our efforts to develop TiO2-based photovoltaics based on
chromophores involving first-row transition metal complexes. In the course of our research,
we have discovered that differences in electronic structure endemic to first-row versus
isoelectronic second- or third-row complexes give rise to a fundamental change in the
excited-state dynamics of such compounds that directly impacts the ability to incorporate this
class of molecules into this technology. The key experimental findings establishing this
paradigm will be described, along with strategies that we are currently pursuing to
circumvent these problems in order to realize cheaper, more efficient photovoltaic devices.
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