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Uncovering new functional inorganic
materials is often an exercise in navigating
nature's collection of stable, or
near-stable, crystal structures. Our
experimental efforts require methods of
growing materials at moderate
temperatures, measurements to probe the
details, and guidance on where to look. We
are often guided by theory and
computation, while our experimental work
utilizes in situ x-ray diffraction to watch a
wide variety of synthesis reactions. | will
present recent results from our searches
for new or elusive compounds: the
frustrated magnet Cu,O,, alkali tin oxides
with unique structures, and
peritectic-driven reactions. Prospects for
probing these reactions with a more
diverse set of diffraction and
spectroscopy tools will be introduced. The
ultimate goal is to explore novel reactions
and critically evaluate computational
predictions of stability and mechanisms.
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