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Abstract: Luminescent solar concentrator( LSC) attracts extensive attention due to the potential ap-
plication in the building integrated photovoltaics. In this work, the CsPbBr; nanocrystal is chosen as
the luminescent center and the thiol-ene polymer is used for the transparent optical waveguide matrix
of LSC. The photoluminescence emission spectra, absorption spectra, and time-resolved emission
spectra are performed to evaluate the optical efficiency, respectively. It is found that the emission
peak blue-shifts by 11. 0 nm and the full width at half maximum ( FWHM) widens by 20. 4 nm,
which can be attributed to the dielectric screen effect of thiol-ene polymer matrix. Meanwhile, the
introducing thiol-ene polymer matrix can greatly improve the photoluminescence emission stability of

CsPbBr; nanocrystals. When the amount of CsPbBr; nanocrystals in the thiol-ene polymer matrix is
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5.6%,

the corresponding optical efficiency of LSC can reach 8.9% ,

which is higher than that of

nanocrystals-based LSC reported in most previous studies. Further, the commercial polycrystalline

silicon solar cell is designed to install in the edge of an LSC. Under the standard AM1.5 solar simu-

lator, the device demonstrated the attractive attributes of open-circuit voltage of 0.47 V, short-cir-

cuit current density of 7. 14 mA/cm’, fill factor of 24.01% , and high power conversion efficiency

up to 2.30%.

Key words: perovskite nanocrystal; thiol-ene polymer; luminescent solar concentrator; photoluminescence;

optical efficiency
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Fig.1 Schematic diagram of an LSC
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Fig.2 Flow diagram of the LSC fabrication process
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Fig. 3

(a) TEM image of CsPbBr; nanocrystals, and the insert is the statistical distribution of CsPbBr; nanocrystal sizes. (b)

Photoluminescence emission and absorption spectra of CsPbBr; nanocrystals in hexane solution. (¢ ) Photoluminescence

emission and absorption spectra of CsPbBr, nanocrystals in thiol-ene polymer host( the dotted line stands for the absorp-

tion spectrum of the pure thiol-ene polymer host without introducing the CsPbBr; nanocrystals). (d) Normalized PL in-

tensity of CsPbBr; nanocrystals after the different storage time from 0 to 15 d. (e) Digital image of an LSC under the

standard AM1.5 solar simulator.
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Fig.4 Time-resolved PL curves recorded by use of a 372 nm
pulsed laser as the excitation source ( Sample 1 to 5
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curve, respectively) , and the inset is the digital im-

age of five LSCs.
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Fig.5 (a)Schematic diagram of set-up for optical efficiency

measurement. (b ) Photoluminescence emission spectra for the to-

tal, surface and edge of an LSC, respectively, and inset is the digital image of an LSC edge covered with black tape.

(¢) Photoluminescence emission spectra collected by the integrating sphere with/without the LSC.
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Tab.1 Optical efficiency comparison of LSCs based on different nanocrystals as the luminescent center
YL W W3 L/ nm RoF/em BIHCR/ % et 4R RAL E = BTN
CdSe/CdS 370 ~ 540 21.5x1.3x0.5 1.00 0.01 [33]
CsPbBry 300 ~ 500 10 x10 x0.4 2.40 0.15 [34]
Yh** doped CsPhCl, 300 ~400 5x5x%x0.2 3.70 0.23 [35]
Si 450 ~950 12 x12 x0.26 2.86 0.33 [36]
Cu doped Zn-In-Se 300 ~ 620 G' =10 3.67 0.37 [24]
CsPbBr;, 300 ~525 6 x6x0.3 8.90 0.45 This work
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