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Abstract: In this paper Ag PMMA and perovskite CsPbBr; films have been integrated into a plane
waveguides to explore the optical physical mechanism and new application of plasmon structure. It is
shown that the localized field on the Ag/perovskite CsPbBr; interface has been increased giving rise
to PL and radiative ratio( I" =7 ") enhancement of CsPbBr, excitons as varying system structures

especially modifying the thickness of PMMA. Decay curves have been fitted by both two exponential
and ensemble stretched functions respectively. It is found that there is big fitting discrepancy.
Without considering the localized field enhancement on the Ag/CsPbBr, interface the fit results
(7w 30 ~25ns) by two exponential form are similar to the results in free space reported previously.
The PL lifetime shortening( 7,,, 12 ~9 ns) or radiative rate increasing have been found by the
latter fitting. The above-mentioned investigations can provide the basis for optical physical funda-
mental research and design and developing of surface plasmon polaritons ( SPPs) luminescence—

display devices.
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Fig. 1  Schematic of two configurations. ( a) Reference sys—
tem. ( b) Enhancement luminescence system with an

identical excitation-detection system.
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Tavg=(a7f +(1-a)m) /(ar, +(1-a) 1)
o 4 o (2)
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. o I, ( Stretched) 7
. I = Aexp( - ( t/Ten) B) + 70 (3)
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Tab.1 Experiment data and fitting parameters
Sample 7, /ns 7, /ns a T v Ten /DS B T v X
S0 3.98 32.10 0.278 6 30.82 6.23 0.52 11.59 0.007 4
S1 4.98 28.27 0.386 3 25.94 6.47 0.63 9.18 0.007 6
S2 6.34 29.27 0.392 4 26.43 8.38 0.67 11.06 0.008 9
S3 2.67 28.52 0.305 2 27.50 4.37 0.48 9.09 0.012 0
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Fig.5 Decay curves fitted by Eq. (3) of SO(a) SI(b) S2(c¢) and S3(d) respectively.
18
en ﬁ
o B=1 <1 1
g g e = 7w T (L) (4)
B \pB
o Ten B 1o Ag  /CsPbBr,
B o SPPs
I'(x) o 19



2 © CsPhBr, 199

I(1) = Aﬁeeexp( - t/Tfree) + ° /
Agexp —(t/7,)F +1, (5)
o NPS
4
o / SPPs
(d=<30 nm) CsPbBr;, o
o (3) CsPbBr,
( )
SPPs
- LSPs SPPs

d CsPbBr, SPPs o

MAIER S A. Plasmonics: Fundamentals and Applications M . New York: Springer 2007.
PILIARIK M HOMOLA ]J. Surface plasmon resonance ( SPR) sensors: approaching their limit? J . Opi. Express
2009 17(19) : 1650546517.
. CsPbBr, /Pt -
J. 2017 38( 12) : 15974604.
LIU C X ZHANG J S CHEN Y Y et al.. Luminescence lifetime enhanced by exciton-plasmon couple in hybrid CsPbBr,
perovskite/ptnanostructure  J . Chin. J. Lumin. 2017 38(12) : 1597-4604. ( in Chinese)
J. 2013 34(2) :240-
244.
YANG Z L. FANG W YANG Y Q. Two—-photon-excited fluorescence enhancement caused by surface plasmon enhanced ex—
citing light J . Chin. J. Lumin. 2013 34(2):240244. ( in English)
I 2020 13(6):
1362-1384.
WANG HB TAO J LV J G et al.. Absorption enhancement of silicon via localized surface plasmonsresonance in blue
band J . Chin. Ops. 2020 13(6) :1362-4384. ( in English)
] . 2012 5(5):
453-463.
CHEN Y Y TONG C Z QIN L et al.. Progress in surface plasmon polaritonnano-aser technologies and applications J .
Chin. Opt. 2012 5(5):453-463. ( in Chinese)
J . 2020 28(3):
526-534.
JIJT ZHALY S WU Z P et al. . Detection of surface plasmons based on periodic grating structure J . Opt. Precision



200

42

10

11

12

13

14

15

16

17

18

19

Eng. 2020 28(3):526-534. (in Chinese)
BERGMAN D J STOCKMAN M I. Surface plasmon amplification by stimulated emission of radiation: quantum generation
of coherent surface plasmons in nanosystems J . Phys. Rev. Lett. 2003 90(2) :02740244.
SULLIVAN K G HALL D G. Enhancement and inhibition of electromagnetic radiation in planedayered media. I[. En-
hanced fluorescence in optical waveguide sensors J . J. Opt. Soc. Am. B 1997 14(5) :1160-166.
DE LEON I BERINI P. Modeling surface plasmon-polariton gain in planar metallic structures J . Opt. Express 2009 17
(22) :2019120202.
NORDLANDER P LE F. Plasmonic structure and electromagnetic field enhancements in the metallic nanoparticlefilm sys—
tem J . Appl. Phys. B 2006 84(1=2):3541.
LIXH ZHU J M WEI B Q. Hybrid nanostructures of metal /two-dimensional nanomaterials for plasmon-enhanced applica—
tions J . Chem. Soc. Rev. 2016 45(11):31453187.
NOGINOV M A ZHU G BELGRAVE A M et al.. Demonstration of a spaser-based nanolaser J . Nature 2009 460
(7259) :11104112.
Ag I 1996 54(4):

379-384.
ZHANG Z T ZHAO B HU L M ez al.. Polymer protective mechanism of nanometer silver powder prepared by chemical
reduction method J . Acta Chimica Sinica 1996 54(4) :379-384. ( in Chinese)
LIXM WUY ZHANG S L et al.. CsPbX; quantum dots for lighting and displays: room-temperature synthesis photolumi—
nescence superiorities underlying origins and white light-emitting diodes J . Adv. Funct. Mater. 2016 26( 15):
24352445,
SUNSB YUAND XU Y et al.. Ligand-mediated synthesis of shape-controlled cesium lead halide perovskite nanocrystals
via reprecipitation process at room temperature J . ACS Nano 2016 10( 3) :36483657.
LIMPENS R GREGORKIEWICZ T. Spectroscopic investigations of dark Si nanocrystals in SiO, and their role in external
quantum efficiency quenching J . J. Appl. Phys. 2013 114(7) :07430417.
DEY A RATHOD P KABRA D. Role of localized states in photoluminescence dynamics of high optical gain CsPbBr,
nanocrystals J . Adv. Opt. Mater. 2018 6( 11) :1800109.
AVRUTSKY I. Surface plasmons at nanoscale relief gratings between a metal and a dielectric medium with optical gain

J . Phys. Rev. B 2004 70( 15) : 1554161 -6.
(1973 -) (1946 -)
2001
1982

o o

E-mail: ljwang2013ys@ 163. com

E-mail: cxliu@ ciomp. ac. cn

(1989 -)
2019

o

E-mail: songyue@ ciomp. ac. cn



