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Single Core Hole Spectroscopy
(XPS, ESCA)
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Double Core Hole Spectroscopy

710,
705J,
6607

650,

CH, 291.1eV  650.7eV  594.9 eV

6401
630

620
CH, 290.5eV  648.1eV  590.0 eV

Binding energy [eV]

6102€1

600 Mucke et al. New J. Phys. 17, 073002 (2015)

590;

305] €15
300,

N\

CoHo

290 CoHy

Cederbaum et al. J. Chem. Phys. 85, 6513 (1986)




Double Core Hole formation
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DCH formation in XFEL regime

Competition between photoabsorption, Auger decay
and vibrational dynamics

== Time-dependent quantum description of molecular DCH formation

[CO(K-2)]2+

—— Photoionization
—— Auger decay

[CO(K—1)V—2)3+

(676 — 699] eV
(430 — 452] eV
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DCH formation in XFEL regime

(2-photon 2-electron spectroscopy)
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DCH formation in XFEL regime

(2-photon 2-electron spectroscopy)

Photon energy = 1 keV
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DCH formation in XFEL regime

via C(K™)
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Conclusions & Perspectives

* DCH spect. 1s a powerful chemical analysis tool
* First TD full quantum description

(XFEL,Auger and vib. Dyn.)
* Impact of the vibrational dynamics

e XFEL intensity and pulse duration
e Extend to polyatomic systems
® Auger spectra
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2-photon DCH formation (XFEL regime)
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DCH formation in XFEL regime

Competition between photoabsorption, Auger decay
and vibrational dynamics

=> Time-dependent quantum description of molecular DCH formation

[CO(K-2)[2+

—— Photoionization
Auger decay

[CO(K—1)V—2)3+
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* Impact of the vibrational dynamics

e XFEL intensity and pulse duration
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e Auger spectra
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