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Octahedral Symmetry:

This is followed by the excited state decaying by emitting an x-ray photon P ———————————— _ ——— _
to fill the core hole. i —— XS TiO2TiL-edge : OE Smued TS -
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his project aims to simulate XAS and RIX spectra for TiO, with and
without defects. Understanding the properties of defects in TiO, may hold
the key for advancing in certain technologies.
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In TIO, XAS, a 2p core hole is created. Thus, the final state contains a
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partly filled core state (2p°) and a partly filled valence state (3d?). Tetragonal Symmetry:
A strong overlap between the 2p-hole and 3d-hole radial wave functions | —— Simulated T4+ XAS ; 19 F— Simuiated T3+ XAS
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For simulations in this project, atomic multiplets were calculated first |
using a quantum mechanical description, where only the interactions ol
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within the absorbing atom are considered.
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split the XAS final states. These final states created through splitting
are known as atomic multiplets.
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Crystal field parameters 10Dq, Ds, and Dt are then incorporated to
describe the breaking of degeneracy’s of electronic orbital states due to RIXS:
a static electric field produced by a surrounding charge distribution.
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Two types of symmetries were imposed by the crystal field parameters. YR I I IS A Each graph contains
The first was octahedral symmetry (O,) and the second was the more " T ey the theoretlcql spectra
distorted tetragonal symmetry (D). | ' calculated using the

P T—" : CTM4XAS program
O, symmetry is cubic in shape, however, \” | A 5 g compared against the
as can be seen in the unit cell of TiO,, * “"" : equivalent
there is a stretching along the lattice [ _ P experimental spectra
vector indicated by the yellow line. Ay n that one Is modelling
D,,, symmetry allows one to describe Sswlv AL [2].

this shape better.

Finally, charge transfer effects, which describe the effects of charge
fluctuations in the initial and final states are taken into consideration.

This allows the use of more than one configuration so that ligand bonds CO"CI USIonS

can be accounted for [3]. A below is the chatlg}e transter energy. As one can see, although simulated XAS spectra for Ti** compare well
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| —y | degree, however, they could be improved upon by a using a lower
In the case of RIXS, the entire process can be considered as a symmetry crystal field such as C,..

set of atomic transitions from a ground state |g) to an

intermediate state |i) to a final state |f) of energies E, E;, and ACkn OWIEdgementS

E; respectively. The scattering cross section can then found by
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