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Abstract: When the interaction between excitons and cavity photons is stronger than the decay of excitons and

cavity photons, a strong coupling occurs between exciton energy level and cavity mode, thereby generating the
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quasi-particles called exciton-polaritons. The small effective mass and strong nonlinearity of exciton-polariton
make it great potential in the applications of slow light and low-power-consumption light emission devices.
However, weak exciton binding energy of traditional III-V inorganic semiconductor materials and weak
nonlinearity of organic semiconductor materials limit their application of exciton-polaritons at room temperature.
In contrast, halide perovskites have a series of excellent photoelectric properties such as high absorption
coefficient, long diffusion length, high defect tolerance, and low rates of nonradiative recombination.
Furthermore, with large exciton binding energy and oscillator strength, halide perovskites become an ideal
material for studying strong interaction between light and matter. The research progress on exciton-polaritons
based on the strong coupling between halide perovskite and Fabry-Pérot (F-P) microcavities was introduced from
two aspects: the structure kinds of halide perovskites and the type of F-P microcavities. Firstly, the research
background of polaritons and the basic photoelectric properties of halide perovskites were reviewed. Secondly,
the respective characteristics of three-dimensional perovskites and two-dimensional layered perovskites and
related research on strong coupling with F-P microcavities were introduced. Afterwards, the regulation and
application of self-organized and non-self-organized F-P microcavities to perovskite exciton-polaritons were

discussed. Finally, the challenges and future research directions of halide perovskite exciton-polaritons were
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summarized and prospected.
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Fig.1 Dispersion relationship of exciton-polaritons
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Fig.2 Fundamental optical properties of three-dimensional halide perovskites and exciton-polaritons in microcavity
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Fig.3 Structure properties of two-dimensional halide perovskites and exciton-polaritons in microcavity
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Fig.5 Propagation and lasing behavior of exciton-polaritons in self-organized F-P microcavities

P S(e), B SE D340, N H & 58 56 B OB I i
ARY, FAE R R AT 3R IR S R 1 e RS A 11
T MR NG IR | S S S ORI ¢
B OBRIEREE 78 K, BATSEEL T 130 Wiem?
% 1 1 5% 28 06 5 (WL 5(6), 76 A A i 8L A R F
BF, XFE-XT B bR TR R S TR ETE 7.8 K
G 2R, B ok B R 2 A A & SR A Y
o). FMFHE ARG K R O T8 A 5 HoAlh
SRR A A, AT A TAE SR SE B A L e b AT B
A B A N FH B8 T JE
22 IUYHEHKT S5EEHE F-PRENEE

IE A #4970 F-P T8 VE Ry 38 25 A T 19 45 8k 0 5 A
R RS A I AL A 5 . 5 AR AL F-P AR L,
4NN DBR 24 4 i Bt 83 Al A F AL F-P i AESC
T e (4 it 5T R O, JEHAR AR, THA S LR
FEERH BT AR A A o OF HL i T AN R S a3,
(A5 A P P 5 ek L o M R M, A R TS K
W F AL BT A FE SRR 5T <

WS ERD™ 5 F-P B HEAT R A I, S8R0 (1 8T Rk
5 U I AR B S R A, W AR
ARH IR A e i 5 RE R 224, ) A=E oy Eoxo

He H

Zhang %5 APV 3 i+ 2 2% DBR 1 [A] CsPbBr; 1 J5 Jif 3%
i o e BT F-P R AR, AT R 4 R B AL
I 6(a). (b) Frn, [N AR AL BT EE R RS/ R s
A A AR R T A I T SRR R, e 2 Ak T
PR A Pl 2 [ PR A AT -3 Tt ) w S AN
AR AT 2 R A O e R B R R
(A=—118 meV) &M T, P ALBTH Y 6 FAE
155 ISR A I o B TR 8 3 B R SRR
A%, BRI A 9 Ak ST 22 B A O, O B 2
7 LPB A BR sl i {0 B Y O AR A B R . 1 24 T
BT T A T K (A=—36 meV) B, LPB JIK#B
%) 05 TR T3 o ARG R ST, RS R s T AT D i
P 48 g 5 3 T R A R ok Sz R A o o 1 A A
MR AT HE SR, DI 52 5 2 Ml AL OT AR LA
PERR S B R o

16 B AR B A8 AL A1 ok 1 AR, Su 48 AP Lg%
BT AR HOR R T KRB T I B A oT
B AbATH CVD A K Y CsPbBr; UK ZR 54 8% 21T
LT 65 nm 1Y SiO, 1E K% 25 = 1) DBR #1 ik |, JF7E
FLERH K £k E eV — 2 50 nm () 3R B 2L P9 4 R
fis (PMMA) LAGRAFESER 0™, BT il 45 14 F-P i O {53k

20210619-7



s
118 www.irla.cn % 50 A%

(@ (®)
2.5

2.5 A=—118 meV

2.4 e

> 2.4 >
o e o
E 5
— =
Q Q
=] =]
=23 =23
2.2 2.2
=50 25 0 25 50
Angle/(°)
® (8

A=-36 meV

T T Z'{Z‘

nouw

Kl 6 Ak AR F-P S T AR AL IO RER AR A

Fig.6 Condensation and regulation of excition-polaritons in non-self-organized F-P microcavities
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