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Investigation of the crystal field in rare earth titanate
pyrochlores by resonant inelastic x-ray scattering

Octave Duros" ¢ Supervisors: Gheorghe Sorin Chiuzbaian', Amélie Juhin’

Context 1. Pyrochlore structure: R,Ti,0-

. C;axis

R atoms create a tetrahedra

. : C; axis on the R site
corner-sharing lattice

» Crystal lattice with interpenetrating corner-sharing sub-lattices;
* R sites present a main C3 axis.

2. Crystal electric field 3. Resonant inelastic x-ray scattering (RIXS)

R,Tip O7 exp. and calc. INS spectra
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» CEF is a perturbation of the R electrons cloud by all ground intermediate  final ’ N :
state state state : . &
the electrons of the system; How CEF can split orbitals
» It forces the magnetic moment ] to align along the
C3 main axis instead of the antiferromagnetic order.
* CEF potential can be defined as a sum of Stevens
parameters: H,” =B.C,+B,C,+B,C,+B.C.+B.C.+B,C;
o [ o
4. Simulations, analysis
Yb,Tio O7 experimental RIXS spectra Yb,Tio O7 exp. and calc. RIXS spectra Yb,Ti»O7 calculated RIXS spectra with different &;, Comparision of BS and B 2 effects on Heer
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» Simulations run through Quanty software package: Ligand Multiplet Theory calculations with CEF contribution;
* Good agreement of the simulations with experimental data;

* RIXS spectra are strongly dependent on the polarization ¢, ,.

5. Conclusion and outlook

» First observation ot the CEF eftect in pyrochlore crystals at the N, ; resonances with RIXS.
* Promising results with first agreements between calculated and experimentally acquired spectra (RIXS and INS).
» Working on the precise parametrization of the Stevens Operators coetficients (Bl’j C l;)
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