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Upconversion and Plasmonic Nanomaterials

FEBS52IZ Professor Jianfang Wang
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49% of sunlight energy falls in
infrared region. Due to the
limitation of bandgap in
semiconductor solar cells, majority
of infrared energy was not
absorbed and converted into
electricity. Given no change to the
materials of solar cells, efficient use 49%BEE
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The research team invented an innovative lanthanide-sensitized oxide, reaching a maximal power upconversion
efficiency of 16% for infrared light, which is at least double the efficiency of traditional nano-upconversion
materials. This material is stable, with simple fabrication and low cost, and able to successfully convert infrared
light into visible light. The team also designed solar cell models of this new material. The technology also has the
commercialization potential of in lighting and computer monitors. This work has been published in Nature
Communications in 2014.
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Under the excitation of a near-infrared, the lanthanide-
sensitized oxide powder developed by the team emitted
strong visible light to the eye.
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Assist solar cells to convert subsemiconductor band-
gap light energy into solar cell absorbable high energy
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Available Patent Plasmonically Generated Charge Carriers.

The excitation of localized surface
plasmon generates hot electrons and hot
holes. The hot charge carriers interact
synergistically to drive chemical
transformations.

Converting infrared light into visible light using
lanthanide-sensitized oxides
(Patent: US 14/279,128)

e Conversion efficiency (infrared to visible

SEES A4 =
light): >4% (max 0.1% for existing materials) TEMEANE Eglﬁag“ﬂ
Tudou Video More information



https://sse.erg.cuhk.edu.hk/sse/node/97
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