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Microscopic disorders in materials

Structural disorders induce certaimariationsin the electronic properties of materials
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Do not obviously vary over a long time scale « Dynamically vary at a short time scafe tops)

e Random in nature
Localand nonlocaldisorders refer to the variations in the

electronicstate energiesand electronic couplingsrespectively 1722



Bandlike mobility in organic single crystal
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The Influences of disorders on charge carrier transport
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Electronphonon Interaction in anatase TiO
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Boltzmann transport equation  Hopping model for TiQ
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Quantum dynamics beyond perturbation approximation

Real time

Currently available methods

Numerically exact:
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Approximate: _
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Mixed quantumclassical approach, quantum master equation, Imaginary time
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Requirements for simulations in semiconductors

>

A Treating various types of disorders nonperturbatively T

A Free of finitesize effects and applicable to 3D systems Theserequirementscanbe achieved
A Flexible to be combined with firsprinciples calculations Mucheasierin imaginarytime
A

Full quantum dynamics
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Matsubara formalism and Diagrammatic QMC

Imaginarytime data Basic idea of DQMC
Analytic continuation ~ Summatlon of Feynman diagrams
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DQMC study on Holstein model

Optical conductivity T qN
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