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Context

● R2Ti2O7 (R = Sm, Tb, Dy, Ho, Er, Yb): Fd3m
● Fascinating magnetic states: spin liquid, spin 

glass or quantum spin ice[1, 2]

● Key ingredient: crystal electric field (CEF) 
acting on the R sites

● Objective: extract a precise description of CEF
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Close-up representation of the R sublattice
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Ein – Eout

Ein Eout

● N4,5-edge of rare earths: first resonant inelastic 
x-ray scattering (RIXS) observation of the CEF 
effect, acquired at SOLEIL (SEXTANTS beamline)[3,4]

● Complementary data recorded at the rare-earths M5 
edge at MAX IV (Veritas beamline)

● Interpretation through ligand field multiplet (LFM) 
calculations with QUANTY program[5]:
– Multiplet states      ,       and       computation 

with spin-orbit coupling and CEF
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Experimental observations



Octave Duros | Journée scientifique Physique-Chimie

Multiplet calculations
● Inclusion of the effective RIXS measurement 

conditions: 
sample orientation, polarization, temperature

● Definition of the CEF as:

● Want to know more? Have a chat with us at our poster!
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