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Motivations: trARPES 1

Pump

Probe

Time delay

Examples:

Charge density wave melting Optical excitation in time
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Pump Probe

New quasiparticle states:
" )l photon-dressed electronic states.

Can be described with
Floquet theory

We are probing stationary states in a

periodically driven system

Examples:

Floquet sidebands Floquet Weyl semimetal
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Outline

e How to simulate trARPES with TDDFT and tSURFFP

e Application of trARPES on WSe2:
* ARPES and spin-ARPES
* Dichroic spin-valley resonant excitation

* Photon dressing and dressed-band hybridization



ARPES in a nutshell

Pump-Probe

Laser field
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Modeling ARPES in finite volumes

Absorb ejected

electrons

Flux of the
photoelectron current

The external field is an
thought surface

arbitrary function of time

e

It can describe any linear

combination of laser pulses

Absorb ejected

electrons

UDG, H. Hiibener, A. Rubio, arXiv:1609.03092 (2016)
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Modeling ARPES Wlth tSURFFP

UDG, H. Hiibener, A. Rubio, arXiv:1609.03092 (2016)
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Use continuity equation
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Momentum-resolved emission probability
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ARPES on WSe2

Spin/Valley selective excitation
(valleytronics)
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Pumped WSe2 trARPES
(2h bulk)

Experiment
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Probing while the pump is switched on?

Pump Probe
conduction

O
N

valence

w ”“ A periodically driven system is different!!

dressed bands V ...............

(Floquet) P
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Photon dressing and undressing

e H UDG, H. Hiibener, A. Rubio, arXiv:1609.03218 (2016)

Two independent
approaches
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Photon dressing and undressing

UDG, H. Hiibener, A. Rubio, arXiv:1609.03218 (2016)
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Photon dressing and undressing

UDG, H. Hiibener, A. Rubio, arXiv:1609.03218 (2016)
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Photon dressing and undressing

UDG, H. Hiibener, A. Rubio, arXiv:1609.03218 (2016)

Spin texture
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Summary

e® T'ime and spin resolved ARPES can be efficiently simulated with TDDFT

@ Ab-initio simulations indicate that Floquet sidebands hybridization can
be observed in trARPES experiments
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