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T4B-2 Is a constant relaxation time suitable for

periodic 1D stacks of InAs/GaAs quantum dots?

V.M. Fomin’, P. Kratzer'
"University Duisburg-Essen, Physics Dep. and Center for Nanointegration (CeNIDE), Lotharstr. 1, 47048, Duisburg, Germany

Due to the quantum confinement of electrons and phonons, semiconductor nanostructures are expected to provide an improved fig-
ure-of-merit. We investigate thermoelectric transport in a periodic 1D stack of disk-shaped InAs quantum dots (QDs) in GaAs. The
electron relaxation time as a key characteristic of a periodic 1D stack of QDs is calculated using the Boltzmann equation. Electron
minibands provided by the tight-binding approach are adequately represented within the Kronig-Penney model of a periodic 1D
stack of QDs. Solution of the dispersion relation for acoustic phonons reveals that an effective medium approximation can be applied
with a good accuracy. We find that a geometry-controlled relaxation time significantly increases at the center and at the boundaries
of the first Brillouin zone. The use of a constant relaxation time is inadequate. From the numerical analysis of the electric and thermal
transport coefficients, we conclude that an enhancement of the efficiency of the 1D stack of QDs as a thermoelectric convertor can
be realized for the cases of one to three electronic minibands.

The support from DFG under SPP 1386 is acknowledged. V.F. has been supported by the ESF through Exchange Grant No. 2157

within the activity ‘Arrays of Quantum Dots and Josephson Junctions’.

T4B-3 Study on mechanical properties of single crystal bismuth

telluride nanowire by molecular dynamics simulation

Y. Tong', EJ. Yi', L.S. Liu", Q.J. Zhang'
\Wuhan University of Technology, State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
122 Luoshi Road, 430070, Wuhan, China

In the present work, the mechanical properties of a single crystal bismuth telluride nanowire are studied by molecular dynamics
methods. Bond potentials developed by B.L.Huang et al(PRB 77, 125209,2008) have been adopted in this simulation. We simulated
the mechanical behavior of Bi,Te, nanowire between principal axis under different strain rate at low temperature, and that of Bi,Te,
bulk for comparison. The simulation results show that the nanowires deform through bond-stretching and breaking in response 10
the axial tension. Due to its marked anisotropy, the nanowire shows quite unique failure behaviors in different direction, the failure

stress for the a-axis (6.9 GPa) is almost five times bigger than that for the c-axis (1.4 GPa). The stress-strain curve of nanowire reveals

a different appearance from that of Bi,Te, bulk. Nanowire has much lower Young's module, as it has more free surfaces. The effect
of strain rate on the mechanical properties of nanowire is also analyzed and shows a decreasing failure stress and failure strain with

decreasing strain rate, however which is not obvious in the simulation of Bi,Te, bulk.
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T4B-4  Analysis of thermoelectric properties of scaled silicon

hanostructures using an atomistic tight-binding model

. N Neop'hvtouh M. Wagner?, H. Kosina', S. Selberherr’
echnical University of Vienna, Institute for Microelectronics, GuBBhausstralBe 27-29/F360, 1040, Vienna, Austria
?O-Flexx Technologies GmbH, Eutelis-Pl. 1, 40878, Ratingen, Germany ,
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T4B-5 A non-equilibrium molecular dynamics study of in-plane

thermal conductivity of silicon thin films
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