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We observed all-in type Nb tetrahedral displacement in the pyrochlore niobates A,Nb,O,(A=Nd,sCa, 5 and Y,:Ca, ) through neutron pair
distribution function (PDF) analysis and the extended x-ray absorption fine structure (EXAFS). This all-in type displacement causes the
diffuse scattering in the x-ray diffraction, and has the component of the resonant soft x-ray scattering (Nb L edge). The displacement is
driven by the formation of the bond orbital, which has the character of a charge single state.

~ Introduction

Thef spin frustration in the pyrochlore lattice provides an interesting phenomena such as the spin ice state. In d electron system, it
is expected that the orbital will be hybridized with the neighboring site within the transition-metal tetrahedra. Its resultant atomic
displacement and multimer formation have been reported in the compounds such as AlV ,0,. In the pyrochlore niobate Y CaNb,O;,
it was reported that the Nb atoms are displaced inward or outward in the Nb tetrahedra by the neutron powder diffraction. We
investigate the local order of the Nb atoms in Y CaNb,O, and NdCaNb,O, through the diffraction methods and the two-body
correlation, that is, the resonant (soft) x-ray diffraction (PF BL11B and BLA4C), the neutron powder pair distribution function
(PDF, JJPARC BL21(NOVA)), and the extended x-ray absorption fine structure (EXAFS, SPring-8 BL14B1).
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