Faass H11Y Kot %= R Vol. 44 No. 11
20234 11 CHINESE JOURNAL OF LUMINESCENCE Nov. , 2023

XEHS: 1000-7032(2023)11-2041-16

206 T RAR M R ah KR 1~ 1) YA RSURL I 52 55 g 3k e

s 1 = AT 2 = 1 sy = 1 Vg, 2%
ZHRD, TZ2A,H K, XE4a' HERER', BHER
(1. RJEFE TR Wy ¥~ , PG KJFE  030024;

2. KR TR 2= MR R 2% 5 TR 22 BE B ak A0 RHIFSE BT, 178 KR 030024)

WE : 26T HUREA 5T AT IS S5 A0 00 3% A0 A% 8 22006 T BT R B 8 DB 1k 22 1 1)
il FCAE R W I b 32 BB o B T 1 T e A T AL 94 KR T T AE A X BRI R O T R T SRR
B b JR i 0 DT 8 — Bl B 206 T IR B o Bl IR HOR B2 X B Je 2 KoK 1 B BF 5 I T AR
EAIE 21w BIIORE K S R o SLBURLAIE 5 1 e R A (A A T HEBRIF I R T4, F B2 8L — R 51 5
RN FEAR —F i BE R o i T BUBURLT 527 & 58 A2 30 T 4R A2 AR B9 T AR BRI, IR e e i — 7K
S X b J A8 G KR T AT RO 16 5 0 BEAIL SR 20 A BN S S BRIV T o AR SO0 T ROEHLE SRR R

i 58 BUBORL KT b 2 8 20 RORE 73T 45 R B BIF S AR 5 0 TR JR AT T 4334 , i J5 X AR SR Y T 5 7
mE T TR,

X 8 O 26T LESYORR T SRR NS s AW R
FENES: 0482.31 XERERIRAD : A DOI: 10.37188/CJL. 20230126

Current Research and Application Development of

Single Upconverting Nanoparticles as Multiphoton Probes

LI Yazhen', WANG Xilong®, TIAN Yue®, WU Jianhong', TIAN Yanting', TIAN Bining™
(1. College of Physics, Taiyuan University of Technology, Taiyuan 030024, China;
2. Institute of New Carbon Materials, College of Materials Science and Engineering ,
Taiyuan University of Technology, Taiyuan 030024, China)

# Corresponding Author, E-mail: tianbining@gyut. edu. cn

Abstract: Multiphoton imaging is an advanced imaging technique for its visible signal output with zero back-
ground. However, the required high pump threshold and poor photostability of traditional multiphoton probes hinder
their biological applications. Rare earth doped upconverting nanoparticles become an important type of multiphoton
probe because of the featured lower excitation density and better stability. Due to the development of imaging tech-
niques, the study of ensemble upconverting nanoparticles is transiting toward singles. The study of single upconvert-
ing nanoparticles not only eliminates the interference of environmental factors, but also provides a bench of different
theoretical conclusions against ensemble studies. Single particle imaging platform is more comparable with the practi-
cal biological imaging platform, thus designing more efficient upconverting nanoparticles and understanding physical
mechanism at single particle level are readily for practical applications. Here, based on the multiphoton luminescent
mechanism and materials, recent research achievements and application progress of single upconverting nanoparti-

cles arereviewed. Finally, the future development and applications of single upconverting nanoparticles are prospected.
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Fig.1 Multi-photon luminescence mechanism
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