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Effect of wire width on strain distribution and bandgap in
quantum-wire nanostructures based on continuum elasticity theory *
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Abstract
The strain distributions of quantum-wire structures are discussed by two methods namely the continuum elasticity theory
treated as a finite difference problem and the Green-function. Analytical expressions are derived for the strain fields with Green-
function which is simple for the regular shaped quantum-wire. The strain fields for arbitrary-shaped quantum-wire can be
calculated by continuum elasticity theory and the influences of elastic constants are considered for different materials —although
the results are less accurate. The effect of quantum-wire width on strain distribution and bandgap is analysed for InGaAs/GaAs
quantum-wire nanostructures. The absolute magnitude of the strain in the bulk of the wire is attenuated significantly along the

width direction. At the wire center the strain-modified direct bandgap increases with the decrease in wire width.
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PACC 7115P 7280E 7320D

* Project supported by the National Natural Science Foundation of China Grant No. 60644004 and the National Basic Research Program of China Grant
No. 2003CB314901 .
T E-mail 1985yaowenjie @ gmail . com



