PURDUE UNIVERSITY

BIRCK Nanotechnology Center D'SCZ'.‘VQ. VP dli k

“Spintronics Preeminent Team Seminar”

April 11,2016 @ 1:00PM
WANG, 1004

SPEAKER: Dr. Rajib Rahman !
Research Assistant Professor, Purdue University

Atomistic Modeling of Nano Devices: From Qubits to Transistors

Abstract: While the end of Moore’s Law marks the end of the glory days of electronic devices, it also opens up
opportunities to explore novel concepts in computation and device design. Use of the spin degrees of freedom ha
attracted much attention in both classical computing and in the emerging field of quantum computing. However, '
the nanoscale are susceptible to the inhomogeneous local environment of the devices through their coupling |
and valley degrees of freedom, and to other atoms of magnetic nature. To understand how these atomic scal
interactions manifest in the behavior of devices, atomistic modeling techniques are needed that unify the tree
spin and charge and provide a description of electronic structure and carrier transport from a fully quantum mr
standpoint. In this talk, | will describe such a framework that can capture complex interactions ranging from ¢
and spin-orbit-valley coupling in spin qubits to non-equilibrium charge transport in tunneling transistors. | wil
atomistic full configuration interaction calculations of exchange in donor qubits help to propose an improved t
gate in silicon. | will also show how spin-orbit-valley coupling due to interface roughness affects the spin res
frequencies and spin lifetimes in silicon quantum dots. Finally, | will show how atomistic transport simulation
identify the best 2D materials and designs for tunnel transistors.
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