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Graphene’s success has shown that it is not only possible to create stable, single-atom thick
sheets of a crystalline material, but that these materials can have electronic properties that
are fundamentally different than the parent. Recent work at The Ohio State University has
shown that unique single-layer 2D materials based on group-IV elements and especially
germanium can be synthesized, stabilized by appropriate ligands [1]. In this talk, we will
discuss density-functional theory predictions of structure, properties, defects and transport
in such graphane analogues, as well as their experimental realization and validation.
Examples discussed include electronic and conduction properties [2] and their strain- [3]
and ligand-tunability (Fig. 1) [4,5], as well as point defects and oxidation mechanisms and

their experimental observation.
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Figure 1 Band structure of silicane with H (left) and CH3 (right) ligands, calculated
with HSE06 hybrid potentials [5].

[1] E. Bianco, S. Butler, S. Jiang, Y-H Liu, O.D. Restrepo, W. Windl, J.E. Goldberger, ACS Nano 7, 4414
(2013).

[2] O. D. Restrepo, K. E. Krymowski, J. E. Goldberger, W. Windl, New J. Phys. 16, 105009 (2014).

[3] O. D Restrepo, R. Mishra, J. E. Goldberger, and W. Windl, J. Appl. Phys. 115, 033711 (2014).

[4] S. Jiang, K. Krymowski, T. Asel, M. Q. Arguilla, N. D. Cultara, E. Yanchenko, X. Yang, L. J. Brillson,
W. Windl, and J. E. Goldberger, Chem. Mater. 28, 8071-8077 (2016).

[5] S.Z. Butler, S.M. Hollen, L. Cao, Y. Cui, J. A. Gupta, H. R. Gutiérrez, T.F. Heinz, S.S. Hong, J. Huang,
A.F. Ismach, E. Johnston-Halperin, M. Kuno, V.V. Plashnitsa, R.D. Robinson, R.S. Ruoff, S. Salahuddin, J.
Shan, L. Shi, M.G. Spencer, M. Terrones, W. Windl, and J.E. Goldberger, ACS Nano 7(4), 2898-2926 (2013).

" Author for correspondence: windl.l @osu.edu



