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Study of Mechanism for an Efficient Visible-Near Infrared Energy 

Conversion by Rare Earth-Rhenium Binuclear Complex for Aiming 
Nano-Sensing
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Nd-Pyridine-armed cyclene complex was synthesized and the electronic structure tried to be determined by 
x-ray absorption and emission spectroscopies for the purpose of molecular design of nano-sensing reagent that 
can detect a special part of various kinds of functional materials. The electronic structure of this compound was 
clearly different from that of oxides. From now, we intend to clarify the hybridization among orbitals and also 
will expand to binuclear complexes with the same studies in future works. 
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Fig.1 �Nd~�b������p� 3d-4f��
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Fig.1�Soft x-ray emission spectra of Nd complex excited  in the
 region of the 3d-4f threshold. The excitation energy for the 
spectra is given above each spectra.
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A:3d95p64f4L[6K or 3d5/2]1 3d105p54f4L[6I],

B&D: 3d95p64f3[3G] 1 3d105p54f3[3F], C&E: 

3d95p54f4L[C: 4K11/2 3d5/2, E: 4H7/2 or 3d3/2]1
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Fig.2�Energy-loss  spectra of Nd complex for excitation at 3d-4f
threshold.  The excitation energy for the spectra is given 
besides each spectra.
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