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Structu ral fin ge rPri nts Al L3 edge in AIN

Exciton wavefunction
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Structural fin gerprints O K edge in -Ga,0,

Complementing ELNES experiments
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Structural fingerprints | OKedgeinpGa;0;

Probing different index planes
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Beth&-f)alpetcr cq uation Valence vs core
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Bc’chc~53'}ac’ccr eq uation

for core excitations
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Carborv-basecl materials C Kedge in graphene

Sharp near-edge peak
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Organic molecules

Azobenzene SAMs

Excellent agreement with experiment:
exciton character and realitve intensities
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XAS of molecules & SAMs Mﬂ* LUMO
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lternatives?

P Core-hole approach *"
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Corc~ho]c VS BSE Mg L, ; edge in MgO

Constrained DFT underestimates excitonic effects
Role of xc functional in eleciron-hole binding

increasing experimental resolution
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Corc—-ho]c VS BSE Li K edge in LiF

Absorption onset unknown
Spectra are typically aligned to some peak
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Implementing fully relativistic tfreatment



Frobing electron-hole Cal,, edge in CaO
correlation

SO splitting of 3.7 eV

Pronounced exchange
interaction

Localized Ca 3d states

Strong local-field effects
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Frobing electron-hole Cal,, edgein CaO
correlation
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LocaLFicld effects Ca L,; edge in CaO

Both aspects of LFE crucial!
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Solar-cell materials



Including relativity Pb M, edge in Pbl,

Transitions to Pb f states
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Kcsterites S L3 edge in CZTS

Promising candidates for solar-cell absorbers

Non-toxic
Cheap ingredients

SnS,

InS

A. Manoharan et al.,
In preparation
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Densities of states

Hybridization of Sn and

Cu,ZnSnS
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" xciton character

Oscillator strength

L, 5 splitting of 1.22 eV
Bound states from Ly edge
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" xciton character

Cu,ZnSnS,
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S L3 edge
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A. Manoharan et al.,

Theorg VS cxPcrimcnt in preparation

Theoretical spectra aligned with experiment
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exciting: a full-potential all-electron package
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Our instrument ...
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