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Abstract

When incident light interacts with metal nanoparticles, it can trigger localized surface plasmo-
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nreso-nance (LSPR) on the surface of the particles, significantly enhancing the near-field intensity.
This enhancement effectively increases the excited state density of Sb.S3; material, thereby streng-
thening the absorption capability of photovoltaic devices for incident light and further improving
their photoelectric conversion efficiency. Additionally, the introduction of metal nanoparticles can
utilize the forward scattering effect to increase the propagation path of incident light within the
light absorption layer, further enhancing light absorption. Based on these principles, this paper
designs a novel Sb,S3; photo-voltaic device that integrates silver nanoparticles to achieve the en-
hancement effect of LSPR. Silver nanoparticles are chosen due to their low cost and ease of prepa-
ration. The designed device structure is FTO/Zn0/CdS/Sb;S3/C/Au. To gain a deeper understand-
ing of the device’s performance, we con-ducted numerical simulations using the finite-difference
time-domain (FDTD) method. The simulation results the electric field distribution of the device at
different planes and its absorption curves for different wavelengths of incident light. The simula-
tion data suggests that the introduction of silver nanoparticles has the potential to significantly
enhance the performance of Sh.S3 photovoltaic devices, providing theoretical support and guid-
ance for the experimental preparation of high-efficiency Sbh.S; photovoltaic devices.
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Figure 1. Structural schematic diagram of localized surface plasmon enhanced Sh,S;
based photovoltaic devices based on silver nanoparticles
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Figure 2. Energy band diagram of localized surface plasmon enhanced Sh,S; based
photovoltaic devices based on silver nanoparticles
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Figure 3. 3D structure and detection surface of localized surface plasmon enhanced Sb,S; based
photovoltaic devices based on silver nanoparticles
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Figure 4. Y = 0, the simulated electric field distribution in the overall X-Z plane of the photovoltaic device, (a) - (f) are the
electric field distribution maps under silver free nanoparticles and 60~100 nm silver nanoparticles, respectively, 2 = 724 nm
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Figure 5. The simulated electric field distribution in the X-Y plane is concentrated around silver nanoparticles at the
position of Z =200 nm. (a) is a device without silver nanoparticles, and (b)~(f) are devices with silver nanoparticles of

60~100 nm size, respectively, A = 724 nm
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Figure 6. Absorption curve simulated using FDTD software (400~800 nm)
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