Quantum dot – design lasers
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Problem Background
Quantum dots have many applications in optical devices like lasers, photodetectors. Because the size of quantum dots can be controlled in a nanometer scale, quantum dot lasers can be tuned to emit a certain wavelength of light. For example, one can create a quantum dot laser emitting ultraviolet (UV) light, visible light, or infrared (IR) light by controlling the size of the quantum dot.
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Fig. 1 cylindrical quantum dot.
1. Using the quantum dot lab tool on nanoHUB, design a GaAs quantum dot laser with a cylindrical shape that can emit IR light (wavelength ~2400 nm) to z-direction.

 (hint: start from an analytical calculation of the electron transition energy from the first excited state to the ground state and pick the proper dimension for the z direction and tune it in the tool by running simulations.)

2. Predict the wavelength shift when InAs material is used instead of GaAs material for the same structure as that in problem 1. Run  a simulation using the quantum dot lab tool and compare the result with your prediction.
Useful constants:

a. Planck constant 6.626 × 10-34 m2 kg / s
b. Speed of light: 3 × 108 m / s
c. electron charge 1.602 × 10-19 C




























