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Central Expert Facilities:
material development, structure, metallography, chemical analysis, 

TEM, neutron and electron spectroscopy, chemical bonding, 
material specific calculations, extreme conditions

Phys. of Quantum Materials
A.P. Mackenzie

Inorganic Chemistry
C. Felser

Chemical Metals Science
J. Grin

Physics Correlated Matter
L.H. Tjeng

F. Steglich R. Kniep
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• Transition metal and rare earth compounds 
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- orbital-, spin-, and charge degrees of freedom
- atomic and electronic superstructures

Physics Correlated Matter



Experimental Methods :    electronic excitations

• photoelectron spectroscopy                                
• x-ray absorption spectroscopy (incl. MCD)              
• inelastic hard-x-ray scattering
• STM/STS



Experimental Methods :    electronic excitations

Theoretical Methods :   material specific calculations

• photoelectron spectroscopy                                
• x-ray absorption spectroscopy (incl. MCD)              
• inelastic hard-x-ray scattering
• STM/STS

• ab-initio: LDA/LDA+U
• cluster model/atomic multiplet calculations
• dynamical mean field theories (in collaboration – FOR1346)
• many body modeling



Experimental Methods :    electronic excitations

Theoretical Methods :   material specific calculations

Spectroscopy + Theory 
 

low-energy many-body Hamiltonian

• photoelectron spectroscopy                                
• x-ray absorption spectroscopy (incl. MCD)              
• inelastic hard-x-ray scattering
• STM/STS

• ab-initio: LDA/LDA+U
• cluster model/atomic multiplet calculations
• dynamical mean field theories (in collaboration – FOR1346)
• many body modeling



Experimental Methods :    electronic excitations

Theoretical Methods :   material specific calculations

Materials    
 

Mechanisms  Phenomena

Spectroscopy + Theory 
 

low-energy many-body Hamiltonian

• photoelectron spectroscopy                                
• x-ray absorption spectroscopy (incl. MCD)              
• inelastic hard-x-ray scattering
• STM/STS

• ab-initio: LDA/LDA+U
• cluster model/atomic multiplet calculations
• dynamical mean field theories (in collaboration – FOR1346)
• many body modeling



http://www.cpfs.mpg.de/web/forschung/forschbere/physik2/
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Special oxide single crystal preparation facility

CSC Mirror furnace HKZ Scidre Mirror furnace – up to 150 bar O2
- dedicated for high oxidation state materials -

the first mm-size LaNiO3 single crystal in 
the world !!

Dr. Alexander Komarek
Max Planck Institute for

Chemical Phyiscs of Solids



MBE:1

MBE:2

XPS/ARPES
resistivity

loadlock

thin film facility in Dresden



XAS/ARPES+ MBE at the NSRRC – Taiwan

XAS/ARPES MBE

MoU Max Planck-NSRRC



• double analyzers
• hv = 6-10 keV 
bulk-sensitive PES

HAXPES at NSRRC-BL12XU beam line – Spring8 - Japan

MoU Max Planck-NSRRC



Max-Planck-NSRRC 
submicron soft-x-ray beamline at TPS

L.H. Tjeng - C.T. Chen

Characteristics:
• soft-x-ray (400-1500 eV), helical undulator
• beam spot size:  < 1 m x 1 m
• photon energy resolution: 15 meV at 700 eV.

Objectives: 
• XPS-ARPES-SpinPES, XAS-MLD-MCD
• small samples, selecting homogenous parts of samples

• small emittance
• novel AGM
• JTEC innovation

MoU Max Planck-NSRRC
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