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Absorption and Electron spectroscopies
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Main techniques and methods

In campus

Å Ultra-Violet Photoemission Spectroscopy (UPS), Inverse

Photoemission both Angular Resolved (KRIPES) and Angular

Integrated (IPES), Surface (Photo)Voltage (SPV) by

spectroscopies, X-Ray Photoemission Spectroscopy (XPS)

Large Scale facilities: Synchrotrons, Free Electron Lasers

Å X-ray Absorption Spectroscopy (XAS), Near Edge X-ray

Absorption Fine Structure (NEXAFS), Time resolved XAS (TR-

XAS), (Grazing) X-ray Diffraction (G-XRD), Photoelectron

Diffraction (PED), Resonant Photoemission (RESPES),

Resonant PED (RESPED)

Simulation and modeling

Å Multiple scattering applied to XAS (MXAN, INFN), Photoelectron

Diffraction (MSCD, EDAC codes), Time Resolved-SPV



ÅChemical sensitivity, 

Stoichiometry

ÅBand gap, Density of 

electronic states

ÅTransport Phenomena

ÅCorrelation structure-

optoelectronic properties

ÅQuantum confinement

ÅPhase transitions 

ÅNon-equilibrium phenomena

Electron/absorption spectroscopies information



ÅNanoscienze ambito 5, 

ÅSpettroscopie elettroniche e di assorbimento 

applicate a campioni a bassa dimensionalità e a 

sistemi nanostrutturati. Correlazione fra proprietà 

fotoelettroniche, morfologia e struttura. Accesso a 

Large Scale Facilities. Sviluppo detectors nel UV. 

ÅNeutroni, LdS, FEL ambito 8

ÅSviluppo strumentazione per assorbimento di raggi 

X anche risolto in tempo. Sviluppo di programmi di 

analisi dati di fotoemissione, assorbimento, 

fotoemissione risonante, diffrazione di (foto)elettroni

Ambiti del PTSR:



NEXT 3 Years SIPE

ÅC-based systems

ïGraphene/ topological 

2D-3D materials

ïCarbon and SiC

NanoTubes

ÅGraphyrin

ÅHeterojunctions, Organic 

Films spintronic & 

photovoltaic applications

ÅPhotocatalytic materials, 

Hydrogen production and 

storage

ÅCarrier Dynamics

Push-Back 
Effect

Geometric
Distortion 

Hybridization 
Effects

Charge 
Redistribution

Molecular
Orientation

Polarization 
Effects



6420
E-EF(eV)

Gr/Ni(111) Rotated

Graphene
IPES Normal incidence

Gr/Ni(111) Epitaxial

Gr/SiC(0001)

Gr Flakes+Clusters

C-Ni Hybrid

Graphene electronic properties

Coll. C. Cepek, C. Africh

No interacting 

Graphene

Interacting 

Graphene

Applications: anti-corrosion coatings and paints, efficient and precise 

sensors, faster and efficient electronics, flexible displays, efficient solar 

panels, é..



C-based materials: Carbon Nanotubes

growth and characterization
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