The future of XAS The future of XAS

* ENERGY: resonant experiments
* TIME: time-resolved XAS
* SPACE: x-ray spectromicroscopy

X-ray

» X-rays > core excitations
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Core-valence RIXS
A

= Resonant X-ray Raman

‘ Resonant Inelastic X-ray Scattering ‘
| = Resonant X-ray emission spectroscopy |
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X-ray absorption and X-ray photoemission
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Resonant X-ray emission spectroscopy
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Why core-valence RIXS?

Measure optical spectra with x-rays

>> in-situ, element specific

dd-transitions > electronic structure

Magnetic excitations

Reveal ~1% active sites

X-ray emission
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Resonant Inelastic X-ray Scattering

Single-particle approach
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2p3d RIXS of Ni©
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Huang, Wang, et al. (unpublished) \

(a) Over view ‘

(b) Top view and CCD front view
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XAS: transmission & FY.
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« State-dependent decay
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Mitzner et al, J. Phys. Chem. Lett. 4, 3641 (2013) |

Mitzner et al, J. Phys. Chem. Lett. 4, 3641 (2013)

FY detection: State dependent decay
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Removing the silent majority:
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XAS is linear in number of atoms



Removing the silent majority.
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RIXS can enhance a specific state by 97%
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l Core-core RIXS

Resonant Inelastic X-ray Scattering
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Why core-core RIXS?

* Measure L edges with hard x-rays
* Remove lifetime broadening
* Reveal new features in pre-edges

» Selective XAS (valence sel. EXAFS)
* Range extended EXAFS

Pre-edges structures in 1s XAS
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Pre-edges structures in 1s XAS Pre-edges structures in 1s XAS
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Vanko et al. (submitted)
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Pre-edge and edge K edge X-ray Absorption Spectroscopy
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Pre-edge and edge Valence shifts in RIXS
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Equal center-of-gravity energies used in calculations!
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The future of XAS

+ ENERGY: resonant experiments

* TIME: time-resolved XAS

* SPACE: x-ray spectromicroscopy
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Why core-core RIXS?

Measure L edges with hard x-rays
Remove lifetime broadening
Reveal new features in pre-edges

Selective XAS (valence sel. EXAFS)
Range extended EXAFS

Time-resolved XAS

measure XAS of ground state

transient spectrum of laser excited state at certain delay time
fit ground state and excited state

determine time-evolution



Time-resolved XAS @ synchroetron

measure iron 2p XAS of ground state

transient spectrum of laser excited
fit ground state and excited state
determine time-evolution

state at certain delay time

Time-resolved XAS @ laboratery.

a)

Ansastance (1)

* measure iron 2p XAS of ground state

transient spectrum of laser excited state at certain delay time
fit ground state and excited state

» determine time-evolution
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