Self-Assembled InAs Quantum Wires Lasers On InP(001)at 1.66 microns
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ABSTRACT

Self assembled wires on INP(00 1) nanostructures can potentially be used for the fabrication of lasers working at 1550 nm at Room Temperature.

We present initial structures working LASER DEVICES at tfemperatures as high as 250K. Laser structures with 1T and 3 stacked layers of self-assembled InAs quantum wires (QWR) in the active region and SPSL (GalnAs),/(inP), as waveguide have been grown by
molecular beam epitaxy (MBE) on InP(001) substrates.The QWR are formed after deposition of ~2 monolayers (ML) of InAs. The 20nm thick spacers between each layer of QWR are formed by the same SPSL used as waveguide. A control laser structure with
three stacked layers of 7.5nm thick lattice matched GalnAs quantum wells has also been grown. PL measurements show emission associated with the QWR inthe range 1370-2000 nm.

With these structures broad area lasers have been fabricated. The Laser devices have been characterized performing electroluminescence spectroscopy (EL) and light-current mesurements.The laser emission is observed a low temperature to 250K,
with a density threshold current of 570 A/cm?2 per wires layer.

More optimiztions in the structures are necessaries to obtain laser emission a room temperature. To optimize the optical properties of the laser waveguide, we calculate the optical confinement factor as a function of the numiber of periods of (GalnAs),/(INP),

with different x and y values. Also, we calculate the energy minibbands of this superlattices in order to study the confinement of the carriers into the QWR.
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CONCLUSIONS

(GalnAs),/(INP), have a poor electrical confinement 1o the levels of
QWRS. At room temperature the scape of carriers makes difficult
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