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Fig. 1. Optic transmittance of BEuT (z = 0.85) thin films
annealed at different temperatures24.
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Fig. 2. Excitation and emission spectra of BEuT (z = 0.85)
thin films annealed at different temperatures2!.
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Fig. 3. Photoluminescence spectra of BEuT thin films with

different Eu* concentrations2.
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SPECIAL TOPIC—Dielectric materials and physics

Research progress in rare earth doping photoluminescent
ferroelectric thin films”

Bao Ding-Huaf

(State Key Laboratory of Optoelectronic Materials and Technologies, School of Materials Science and

Engineering, Sun Yat-Sen University, Guangzhou 510275, China)
( Received 17 May 2020; revised manuscript received 5 June 2020 )

Abstract

Rare earth doping is an important method to improve the properties of optoelectronic functional materials.
Combining rare earth doping ferroelectric materials and rare earth photoluminescence can create new functional
properties of ferroelectric materials. For example, choosing and using an appropriate rare earth element to be
doped into a bismuth titanate ferroelectric material, the bismuth titanate will exhibit good photoluminescent
properties as well as ferroelectric properties. Recently, photoluminescence properties originating from rare earth
ions in oxide ferroelectric materials have attracted much attention for possible integrated photoluminescent
ferroelectric device applications. In this paper, we briefly review the research status and progress of
photoluminescence in rare earth photoluminescent ferroelectric materials, and we place the emphasis on our own
research work in photoluminescent ferroelectric thin films such as (Bi,Eu),Ti50;,, (Bi,Er),Ti;0;5, and codoped
bismuth titanate thin films, and nanocomposite (Bi,Eu),TizO, ferroelectric thin films. Our results show that
the rare earth doped bismuth titanate ferroelectric thin films exhibit good photoluminescent and ferroelectric
properties due to unique compositions and layered perovskite structure, that the Eu®* fluorescent structure
probe can provide a new path for further studying the relationship between structure and property of Eu-doped
ferroelectric thin films, that the rare earth photoluminescence can be used to examine the existence of
morphotropic phase boundary in certain ferroelectric thin films such as Pr-doped (K /;Bi;/)TiOs-(1— z)
(Nay j5Bi; ) TiO; thin films, and nanocomposite materials of ZnO nanomaterials, and that Au nanoparticles, Ag

nanoparticles with Eu-doped bismuth titanate exhibit obviously enhanced photoluminescent properties.

Keywords: ferroelectric thin films, rare earth doping, photoluminescence

PACS: 77.55.fp, 68.55.Ln, 78.55.—m DOI: 10.7498/aps.69.20200738
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