Quantum dot model optimization including valley-coupling calculation for spin qubit applications in Si/SiGe
Ioanna Kriekouki1, Andrii Semenov1, Agostino Apra2, Panagiotis Giounanlis1, Nodar Samkharadze2, Sergei Amitonov2, Peter Hanos4, Andrii Sokolov1, Amir Sammak2, Mike Asker3, Dirk Leipold3, Elena Blokhina1,5
1Equal1 Labs, D04 V2N9, Dublin, Ireland
2Equal1 Labs, 2628 XJ, Delft, Netherlands
3Equal1 Labs, San Carlos, CA 94070, USA
4Equal1 Labs, Timisoara, TM 300124, Romania
5School of Electrical and Electronic Engineering, University College Dublin, Ireland

In this poster, we present our work on designing more robust qubit systems and predicting their behaviour prior to fabrication. More precisely, we report our simulation results of a Si/SiGe single quantum dot device designed for Single Electron Transistor applications [1]. We modelled our structure at 100 mK using the Quantum TCAD simulation tool by estimating the electrostatic potential across the device, along with the transport through the dot when the device operates in the Coulomb blockade regime [2].
In addition, we report our study on a model of a Si/SiGe double-dot device designed to realize spin qubits [3]. We calculated the charge stability diagram using QTCAD with the double dot operating in the few-electron regime at 100 mK. We completed our estimation of transport through the structure, also taking into account valley coupling of bound electrons, as well as inter- and intra-valley hopping, using a high-level theoretical model [4]. These insights are crucial for optimizing quantum dot performance for qubit applications. 
Finally, after measuring quantum dot arrays with a similar geometry [5], we compare the experimental data with the theoretical predictions and conclude that they are in agreement, validating the performance of our models. 
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