MEEARSHA 354 ISSN: 3060-9461(Print); 3060-9453(Online)

BB RR GBS S B iR

BFH
WERKAE MESEFRFEFER, hE -#E #8iE 411201

WE: s g LSRR R LA LSRR EAY RS, LB AERESBRALA ) MER R, AL
FIH AR T M — 5 — 2569 NaYF,: 5%Er@NaluF,: 20%Yb@NaYF, #h Kk Bk, @idifds Yb* 54k E I L4tk
RAMGE B L My TR A S B bA X HEATH AL NI ARBAEE TGN, BESHHG, &
Yb¥ B Ay 20% B, AR 980 nm BLRIA T A4S R A 98 9L LA 4 % YbY B R ARG E 0%
B, RIFHIEET ARt A 105 B4 b A H, A TR Bt S5 3 h 3, b T BRI L35k 1209
HILHE], A LA RIRAT ) R AR E TARRBET H 8K,

KEIFR: HEB4; BEBRAL; ARBE; AR, EthiE

Monochromatic Fluorescence Emission and Modulation Mechanism of Rare—Earth—Doped
Nanomaterials

Deng Zishi

School of Physics and Electronic Science, Hunan University of Science and Technology, China Hunan Xiangtan 411201
Abstract: Rare-earth-doped upconversion nanomaterials hold great promise for applications in bioimaging, optoelectronic
devices, and sensing due to their unique optical properties. In this study, we designed and synthesized NaYF4: 5%Er@NaLuF4:
20%Yb@NaYF4 nanoparticles with a core-shell-shell structure, achieving selective upconversion fluorescence emission
from green to red by adjusting the Yb** doping concentration. Transmission electron microscopy and X-ray diffraction
characterization confirmed the hexagonal phase structure of the nanoparticles with uniform size distribution. When the Yb**
doping concentration was 20%, the sample exhibited pure green emission with a signal-to-noise ratio of 98 under 980 nm laser
excitation; increasing the Yb*" doping concentration to 90% shifted the emission spectrum to pure red light with a signal-to-
noise ratio of 105. Based on energy level population and energy transfer kinetics, a physical mechanism for concentration-
regulated upconversion pathways was proposed, offering new insights for fluorescence color engineering of rare-earth
nanoprobes.
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