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Abstract: In recent years, quantum dots outperformed organic dye in solar concentrator in terms of optical ef-
ficiency, by virtue of recent achievement in the field of the structure engineering, tunable spectroscopy and
enhanced stability. Quantum dots luminescent solar concentrator( LSC) has been considered as a new direction
in the research field of quantum dots. Due to the development of mass production techniques and green proce-
dures, which facilitate a gradual reduction in the manufacturing cost of quantum dots, quantum dot concentra-
tors have an advantage in the high efficiency and low cost of photoelectric conversion. In this review, we sum-
marize the recent advances in quantum dots based LSC, including the advantages of the solar concentrator, the
requirements for the optical properties of the concentrator, the process of the device fabrication and the per-
formance characterization of the device. We focuse on the influence of essential factors on LSC performance,
including solar absorption capability, photoluminescence quantum efficiency and reabsorption. Meanwhile, re-

cent new research directions in this field are introduced and the future potential application of low-cost solar
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window for urban architecture is envisioned.

Key words: quantum dots ;luminescent solar concentrator( LSC) ; photovoltaic technology ; green energy
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Fig. 1  (a)Schematic representation of LSC device composed of a polymer matrix incorporation of quantum dots( QDs). The

QDs are well dispersed and separated in polymer'®’. (b)Photograph of a core/shell QDs-polymer-based LSC ( Di-

mensions ;60 mm x40 mm x4.5 mm) illuminated by an ultraviolent lamp. Edge concentration effect is highlight-

ed"®’. (¢)Schematic 2D view of a LSC. AM 1.5 photon is incident from the top. The light is absorbed by QDs. lis

luminescence is randomly distributed in space. Part of the emission is guided to the solar cell at the edge by total in-

ternal reflection(indicated as pathway 1). Part of the emission can be reabsorbed by QDs itself( indicated as path-

way 2). The re-emitted photon will start a new round of prorogation. Part of the emission falls into the escape cone

(dark color) and is lost form the surfaces of LSC(indicated as pathway 3). Surface reflection and transmission are

not considered in this scheme
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Fig.5 (a)Flexible QD-LSC device based on Si QDs. LSC dimensions is 4.5 cm x 20 cm x 0.26 cm. photographs were

taken with ultraviolet-filtered visible camera(left) and an ultraviolet-filtered infrared camera. (b)Optical output as

function of device curvature in terms of central angel( theta) for optical distance of 20 ¢cm between the excitation spot

and the slab edge from where the signal is collected. (c¢)Schematic representation of a flat(§ =0°) and curved (6 =

180°) LSC. (d) Visualization of Monte-Carlo ray-tracing simulations of for a flat(top) and a curved LSC( bottom )

device. The LSCs are uniformly illuminated from the top, perpendicular to the slab surface (indicated by gray ar-

rows ). Photons reaching the output device are shown by red arrows. The simulations confirm that the wave guiding

properties are unaffected by the device curvature
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