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Motivation

Why study electronic states of matter?”
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Why is this important?
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Motivation

Spintronics

Quantum spin Transport Opto-Spintronics
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Image from Konig et al, 2007



Allowed energy states E(k) are found via

solving the Schrodinger equation with

some assumptions. ke (1) = oikr
n —

Ey

Solid bands Atom levels

AR ~ 10e-22eV | -
E unocupied %

E ocupied | : —

Energy

Conduction Band

Valence Band




M8 SufaceStates ¥

Bad assumptions from previous case hide information about
electronic structure of material
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Relativistic effect between nucleus and electron Can split spin degeneracies in atomic orbitals
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What happens to surface states when inversion symmetry is broken?
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2D material containing electrons and large magnetic field into the material
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These systems contain non degenerate spin states which
are crucial for utilization in spintronics
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Direct method of determining band structure
below fermi energy
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What about unoccupied states in the crystal?
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Proposed Experiment
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Fewer scattering processes in non
degenerate spin states

Image from J. Sabota et al, 2012
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C%) Summary C%)

1. We aim to study the electron dynamics of the prototypical Topological insulators Bi2Se3, Bi2Te3 and Bi2Te2Se
via TR-ARPES.

2. We seek to characterize the lifetime of the topological states and Rashba states as there are fewer scattering
processes in this regime.

3. Materials with topological states and Rashba states have serious consideration for spintronic devices.







