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ARPES + something else!

1. Spin detection

2. Time-resolution

3. Spatial resolution















Spin-Resolved ARPES using VLEED detection





Time-Resolved ARPES : Visualizing Electron Dynamics
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Surface states in topological insulators

Sobota and Yang et al., PRL 108, 117403 (2012)

Topological insulator Bi2Se3



Coherent vibration of FeSe electronic bands

Gerber* and Yang* et al. Science 357, 71 (2017)

Perturbation launches coherent modes



What is Time-Resolved ARPES good for?

Material physics problemstrARPES tool set

Complex 
scattering 
processes

Collective 
modes

Unoccupied 
band structure

Material control

Resolving lifetimes

Launching collective 
excitations

Promoting electrons 
above EF

Transiently modifying 
emergent properties

[1] Smallwood et al. Science 336, 1137 (2012) [2] Schmitt et al. Science 321, 1649 (2008) 
[3] Sobota et al. Phys. Rev. Lett. 111, 136802 (2013) [4] Mahmood et al. Nat. Phys. Advance Online Publication (2016)

Cuprates [1]
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TbTe3 [2]
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Spatially Resolved ARPES : on micro-structures



Spatially Resolved ARPES : on micro-structures


