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Orbital excitation in Sr2CuO2Cl2 resonant inelastic x-ray scatter-
ing at the Cu K pre-edge JUNGHO KIM, D. S. ELLIS, T. GOG, D. CASA,
YOUNG-JUNE KIM, CMC-CAT,APS,ARGONNE NATIONAL LAB. COLLABO-
RATION, UNIVERSITY OF TORONTO COLLABORATION — d− d excitations
has attracted much attention due to its fundamental importance in elucidating elec-
tronic structure. However, experimental study of these excitations is difficult, since
direct optical transition is dipole forbidden. We show that the Cu 1s-3d inter-
mediate state, which can be reached via electric quadrupole operator, provides an
excellent high-resolution means for studying d− d excitations in cuprates, and com-
plements other well established techniques. Since quadrupole operator is sensitive to
the symmetry of the intermediate state, considerable information on the symmetry
of d − d excitation can be gained by exploiting this resonance. We have carried
out comprehensive angle resolved x-ray absorption spectroscopy experiment, which
clearly demonstrates the quadrupole nature of the absorption. We find that our
RIXS spectra at this quadrupole resonance exhibit a broad excitation centered at 2
eV. We suggest that the scattering angle dependence of the quadrupole resonance
agrees well with the calculated polarization dependence of quadrupole matrix ele-
ment and information on the symmetry of d − d excitation can be obtained. Our
analysis show that the quadrupole resonance at 2eV is consistent with the excitation
involving 3dyz,zx symmetry.

Jungho Kim

Date submitted: 21 Nov 2008 Electronic form version 1.4


