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Fabrication of the dielectric multilayer particles by Atomic Layer Deposition and control
of the photonic mode density
Yusuke Ozaki , Kenji Imakita and Minoru fujii

Department of Electrical and Electric Engineering, Kobe University.

We investigated optical properties of a spherical nano Bragg resonator, which consists of a
dielectric nano sphere coated by multi-shells with a quarter wavelength thickness. Based on the
classical electromagnetic theory, it is shown that the Purcell factor reaches as high as 10000 inside
the core, when the low- and high-index shells are assumed to be made a SiO, and TiOs,
respectively. An atomic layer deposition method is proposed as a new fabrication technique of
the multi-layered sphere. Core-shell-shell nano particles, consisting of a Y,Oj3 core, a first SiO»
shell and a second TiO; shell, were fabricated. The luminescence lifetime of Eu ions doped in the
Y03 core is shown to be strongly modified by the shells. The modification can be well explained
by the calculation, indicating that the photonic mode density of state can be controlled by the

quarter wave thick multi-shells.
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