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Plasmonic’s and metamaterials applications are essential in innovation of new products for the future, and is 

a phenomenon in the optical and scientific industries. Lanthanide elements are the interest for metamaterials 

research due to luminescent photonic interactions, and the possibility of electrical conductivity when placed 

in a plasmonic environment. Organic rare earth ions X(NO)₃•(Byp)₂ are the interest of studies, and 2,2 

bipyridine is the ligand attached to rare earth ion to excite in UV spectrum. Rare earth ions used in research 

experiments were Eu, Er, Yb, Gd, Tm, Ln and a hybridized form of crystals with two rare earth ions were 

fabricated X0.5X0.5 •(Byp)₂ which display a Foster Energy transfer between two rare earth ions when excited. 

Organic lanthanide crystal Er  emits efficient infrared photoluminescence from 4f-4f energy transition, 

erbium can be excited at a wavelength of 378 nm and emits in IR at an observed wavelength of 1567 nm. 

Lanthanide crystals exhibit magnetic dipole transitions, are highly luminescent, nanoparticles when excited 

by photons in ultra violet, visible, and Infa-Red spectrum. Nano-particles can be applied to a plasmonic 

environment, and when excited by photons electrical current can be induced due to the magnetic and dipole 

interactions in lanthanide elements. 
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