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Adopted methodologies

Multiscale and multiphysics physics-based approach:

* Electrical solver - quantum-corrected (for QWSs) drift-diffusion (DD) model solved
applying Newton’s scheme

« Thermal solver = static heat equation is solved

* Optical solver = in-house electromagnetic

solver VELM
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» Excellent dynamic properties
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They represent the state-of-the-art for short-range
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Novel contributions
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v VENUS well reproduces experimental data of a commercial pin VCSEL
v" After our calibration, similar results come out from D1ANA
x  TJ-VCSEL.: prediction from the two solvers (keeping fixed all the parameters) are slightly

*  TJ: AlGaAs - SW node; radially
extended over all the VCSELs
* Oxide aperture: provides current
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The first step is to get experimental data on TJ structures, to properly calibrate VENUS and
D1ANA with NEGF (a collaboration with TRUMPF Photonics just started).

Then, there are some interesting directions that must be pursued:
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