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Impact of Local Structure on Transparent Conductors
The integrated process of addressing functionality and stability followed by laboratory synthesis and characterization could be expanded to more complex systems, such as the anion-deficient, fluorite related family that is particularly prominent in transparent conductors (TCs).1 For example, Zn0.456In1.084Ge0.460O3 (ZIGO) adopts a never before observed fluorite and bixbyite related structure.2 The possible anion deficiencies of fluorite produce a complex cation topological network, with varied local structures whose impact on TC properties is not well understood. Indeed, thus far, in fluorite-based materials only 6-coordinate cation sites have received any widespread attention in the TC field. We have taken the first steps in investigating the impact of alternative local structures on TC properties. Our initial investigations utilize Ga3-xIn5+xSn2O16 (0.3 ≤ x ≤ 1.6), which has its own complex local structures which span four differently coordinated sites.3-4 The combination of x-ray, neutron and electron diffraction studies has allowed a deeper understanding of the optimal experimental synthetic conditions and properties. 
(1)	Gautier, R.; Zhang, X.; Hu, L.; Yu, L.; Lin, Y.; Sunde, T.O.L.; Chon, D.; Poeppelmeier, K.R.; Zunger, A. Nature Chemistry, 2015, 7, 308-316.
(2)	Rickert, K.; Sedefoglu, N.; Malo, S.; Caignaert, V.; Kavak, H.; Poeppelmeier, K. R. Chem. Mater., 2015, 27, 5072-5079.
(3) Dolgonos, A.; Lam, K.; Poeppelmeier, K.R.; Freeman, A.J.; Mason, T.O. J. Appl. Phys., 2014, 115, 013703.
(4) Rickert, K.; Huq, A.; Lapidus, S.H.; Wustrow, A.; Ellis, D.E.; Poeppelmeier, K.R. Chem. Mater., 2015, 27, 8084-8093.
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Hybrid Halide Perovskites and Related Materials: Contraindicated Optoelectronic Materials
The recent explosion of interest in the functionally and architecturally diverse perovskite-halide–derived materials has been due to their potential as PV absorbers and sensitizers. However, while important, these applications represent only a small part of what these materials are capable of. Recent studies have revealed several important knowledge gaps in our understanding of these systems and raised a number of fundamental questions with regard to the prospects for developing innovative new variants with enhanced properties. In particular, there is the recognition that these materials exhibit useful yet contraindicated properties, or properties that usually do not coexist in the same material. This talk will cover Bi-based alternatives to the standard Pb–I materials,[1,2]. Some subtle structure features and transitions at low temperatures in the standard materials,[3] that appear to impact properties,[4] will be described. Finally, the use of optoelectronically active cations to develop new systems and prospects for other novel systems will be discussed.[5]
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