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NIR-driven large modulation depth terahertz modulator based on
silver/carbon nanoparticles
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Abstract: Near-infrared light-driven terahertz modulators are an important component in terahertz/infrared fiber-optic
hybrid communication systems. Here, a near-infrared driven terahertz modulator based on silver nanoparticles/carbon
quantum dots (Ag NPs/CDs) is proposed. Experimental results show that the combination of silver nanoparticles (Ag
NPs) and carbon quantum dots (CDs) induces quantum size effect and dielectric confinement effect of nanoparticles,
and the absorption of NIR light by silicon substrate can be enhanced by using Ag NPs/CDs to achieve NIR-driven tera-
hertz wave modulation. The terahertz transmission characteristics of the sample were characterized in the range of 0. 22-
0. 33 THz with the 808 nm NIR modulation excitation source, and the modulation depth of the Ag NPs/CDs NIR tera-
hertz modulator could reach about 83% compared with the reference silicon substrate, which was significantly higher
than the modulation depth of the reference silicon substrate (~54%) , realizing the terahertz wave modulation with large

WrFe B #A :2022- 12- 09, f&E H #5:2023- 01- 15 Received date:2022- 12- 09, revised date:2023-01- 15

E2TE LR BRI H (No. GXXT-2022-015) 5 15 m AL S AR 55 2% (No. PA2021GDSK0098) ; 7 [ B} AfF 5 1k 42 22 (German
Forschungsgemeinschaft) ; f# FE iff 57 3£ 4> 23 (Deutsche Forschungsgemeinschaft) , DFG: RA2841/12-1-Grant No. /Projektnummer 456700276) , LA
PR E RO TG s PR AL IE PG (CDZ) R EERF S ULy, GZ1580 THRE-AUAK-FEEL-FL27 5 4 /N " FNMS-COOP"

Foundation items: The University Synergy Innovation Program of Anhui Province (No. GXXT-2022-015) ; Fundamental Research Funds for the Cen-
tral Universities of China(No. PA2021GDSK0098) ; the Deutsche Forschungsgemeinschaft (German Research Foundation, DFG: RA2841/12-1-Grant
No. /Projektnummer 456700276) , and the Chinesisch-Deutsches Zentrum fuiiWissenschaftsforderung (Sino-German Center for Research Promotion ,
CDZ: Grant No. GZ1580) within the frame of the Functional-Nano-Materials-Sciences Cooperation Group“FNMS-COOP”

{E& I 9% (Biography) : Hifli B (1986—) , 13 ARE LA N B+, BIZBER , 2014 4F T H FRHE R AR 200, FENFLLAN Rk 25 D Re 4
B GTER ARWFFE . E-mail : wnlai@hfut. edu. cn

" 1B 4EHE (Corresponding author) : E-mail: wnlai@hfut. edu. cn



am AT 5 ST AR K IBORL I £1 413520 0 AT VR A 2% 98 26 .

modulation depth. This research work has important applications in terahertz/infrared fiber hybrid communication sys-

tems.
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(a) Three-dimensional model for the synthesis of Ag NPs/CDs under UV illumination, (b) particle size distribution map
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pared with CDs and Ag NPs, (b) corresponding solutions of
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Ag NPs/CDs modulator, (d) electric field distribution of Ag

NPs/CDs modulator under near infrared irradiation at 808 nm
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