Photoemission spectroscopy - A versatile tool for

investigations of the electronic structure of different
materials

Friedrich Roth

Workshop
Sachsen-DESY Cooperation Center

Al
e </<]O — — <

& « ) A
Q

— * ~ | European

CINC XFEL | EZIEEg:




Workshop Saxony-DESY Cooperation Center

o Serguei Molodtsov
o Friedrich Roth

© Dmitrii Potorochin
o Marieke Zickner

o Ekaterina Tikhodeeva =
o Mikhail Mishchenko =
o Nikhil Biju Joseph

-ui- r = ( o Wolfgang Eberhardt

Friedrich Roth (TU Bergakademie Freiberg) 24. November 2023



Workshop Saxony-DESY Cooperation Center
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Olga Molodtsova & Victor Aristov

In-situ study of multi-phase indium nanoparticle growth on/into CuPcF4
organic thin film in ultra-high vacuum conditions
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Photoelectron Spectrosco PES

PES energy scheme XPS or ESCA
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Probing the local chemical and
physical environment
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Spectroscopy of Ultrafast Electron Dynamics
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tr-XPS - Current research challen

Charge Transfer at Molecule- Charge Migration in Organic
Semiconductor Interfaces Semiconductors
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Plasmon Enabled Photochemistry
Charge transfer (CT) processes are the basis

for many fields of fundamental research and

technology

Functional interfaces
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Results of the tr-XPS measurements
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Methodes of choice Il - tr-XPS @ FI ASH

Courtesy of S. Gieschen & H. Meyer
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Results of the tr-XPS measurements

Sub-picosecond tr-XPS @ FLASH
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Results of the tr-XPS measurements

Sub-picosecond tr-XPS @ FLASH
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o previously unobserved channel for exciton dissociation
into mobile charge carriers is identified

o first direct, real-time characterization of the timescale and
efficiency of charge generation

FR et al. Nat. Commun., 12, 1196 (2021)
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Results of the tr-XPS measurements

metal semiconductor
Preliminary Experimental Results

H,O Pressure Dependent Photoinduced Au4f Shift

Reactants and catalyst must be

‘ studied together to understand
interfacial electron dynamics
driving photocatalysis!
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Results of the tr-XPS measurements |l ATS)

Photo-catalytically reactive ternary quantum dot sensitized TiO,
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Science Case (selection

Charge Transfer at Molecule-SC interface LAPE
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Tr-XPS @ FELs
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Contact us

Prof. Dr. Serguei Molodtsov
Serguei.Molodtsov@xfel.eu

Dr. Friedrich Roth
friedrich.roth@physik.tu-freiberg.de
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