Supplementary Information

Piezoresistive response of quasi one-dimensional ZnO nanowires using

an in situ electromechanical device

Soren Kaps,” Sanjit Bhowmick'", Jorit Gréttrup,” Viktor Hrkac,” Douglas Stauffer,” Hua
Guo,8 Oden L. Warren,I Jost Adam,f Lorenz Kienle,f Andrew M. Minor,$ Rainer

Adelung,” Yogendra Kumar Mishra'

"Institute for Materials Science, Kiel University, Kaiserstr. 2, D-24143 Kiel, Germany

! Bruker Nano Surfaces Division, MN 55344, USA

§SDepartment of Materials Science and Engineering, University of California Berkeley,
and National Center for Electron Microscopy, Molecular Foundry, Lawrence Berkeley
National Laboratory, Berkeley, CA 94720, USA

¢ Mads Clausen Institute, NanoSYD, University of Southern Denmark, Alsion 2, DK-6400

Sonderborg, Denmark

S1



Figure S1

ZnO Nanowire

Bending Tensile : :
<o > B
Bandgap (a) A
35 . . T
|
3.0-% [ (b)
I -
I 2.5-/ 7.3%
§ 6.5 % |
3]
g 10{ __—
2 0.5 — i
3 ‘/
o.o-/

P S —
3.10 315 3.20 3.25 3.30 3.35 3.40
Photon energy / eV

K: / 2n/5.3nm
-0.03 0.00 0.03

Bandgap/ eV

0 10 20 30 40 50
Radius of Curvature p/ pm

Figure S1: (a) Schematics demonstrating distribution of charge carriers in ZnO
nanowires under mechanical deformations (left-bending, right-tensile). (b) Increase in the
band gap as radius of curvature of a bending ZnO nanowire (c) Near band exciton (NBE)
emission (photoluminescence) series from a ZnO nanowire (100 nm diameter) under
(tensile) loading process showing the decrease in bandgap under tension. [ With copyright
permission from (b) Han ef al., Adv. Mater. 21, 2009, 4937-4941 & (c) Bin Wei et al.,
Nano Letters 12, 2012, 4595—4599].
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