Surface-controlled Transport Propertiesin 1D and 2D Nanocrystals
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We give an overview to the surface effects on ed@at transport properties in the
low-dimensional material systems. For one-dimeradi¢tD) systems, photoconduction (PC)
properties are dominantly controlled by the surfaepletion regions in group-I1ll nitrides (e.g.
GaN, InN, and AIN) and metal-oxide (e.g. ZnO, SNTO,, WG, etc.) nanowires. Electron-
hole spatial separation and oxygen sensitization ff€chanisms are two major causes
resulting in the several orders of magnitude higR€r gains and carrier lifetimes in the
nanowires in comparison to their bulk counterpahts.addition, a remarkable thickness-
dependent conductivity was generally observed iasgD layer semiconductors such as
MoS;, MoSe, and WS. A probable higher surface conductivity and el@ctrsurface
accumulation are proposed to explain the anomalouension effect.
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Fig. 1 (a) The photoconductive gain as a functibsire for the GaN NWs (solid circles) and thimfd (open
diamonds) at 400 V/cm applied field and 4.0 eV &tmn with 16-12 W/n? power density. The “effective size”
is defined by the values of the NW diameter andfilne thicknesd!3 (b) The schematic band diagram shows
the spatial separation and direct recombinatioehpfin the SDR and neutral region, respectiVélyc) The
electrical conductivities for the Mogemultilayers with different thicknesses ranged fr@mto 2700 nm
measured by two-probe (black solid star) and faubp (black open star) methods. Inset: The AFM ienafja
MoSe multilayer device with a thickness-a60 nm fabricated by focused-ion beam (FIB) approach

References

[1] R.S.Chen, H.Y.Chen, C.Y. Lu, K. H. Chen, CCRen, L. C. Chen, Y. J. Yangppl. Phys. Lett. 91,
223106 (2007)

[2] R.S.Chen, S. W.Wang, Z. H. Lan, J. T. H. Tsaif QNVu, L. C. Chen, K. H. Chen, Y. S. Huang, C. C.
Chen,Small 4, 925 (2008).

[3] R.S.Chen, W.C.Wang, M. L. Lu, Y. F. Chen, HL@, K. H. Chen, L. C. CheriNanoscale 5, 6867
(2013).



