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Fabrication and Photoluminescence of Self-rolled up microtubes
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Abstract

We use MBE technology to grow precise thickness of GaAs/InGaAs bilayer as well as a
AlAs sacrifice layer under of it. As the sderifice layer was obviated by HF solution, the
bilayer will roll up spontaneously by:strain release caused by lattice constant mismatch.
Through this principle, we can fabricate self-rolled-up-microtubes. We control the thickness of
GaAs layer to modulate the diameter of microtubes.either-by epi or process method and fit
nicely with theory prediction. We can.produce larger diameter microtubes by using thicker
GaAs layer. It’s worth to notice that we can modulate the diameter on micrometer scale by
tuning only few nanometers on thickness of GaAs layer!

For understanding photoluminescence of microtubes, we set up a low temperature micro
PL system. Measurement result indicates that whether QD microtubes or QW microtubes
have red shift phenomenon. Furthermore, we find that different diameter microtubes have
different red shift extent. The red shift phenomenon comes from QW compressive strain
release as GaAs layer under tensile strain after rolling up. In addition, we estimate the
variation of the average lattice constant after bilayer rolling up. We find thicker GaAs layer
cause fewer variation of lattice constant that means lesser strain release.

Last, we find that PL signal of micotubes would vary from different focus depth.
Therefore we can collect PL signal of each location of microtubes by precisely control the
focus depth of our u-PL system. Through this result, it’s very promising to apply microtubes
to biomedical measurement in the future.
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