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Fig. S1 Size distributions of (a) SiO; nanospheres and (b) CsPb(Br( 5,Clg 49)3 PNCs.

Table S1. Analysis of PL decays of PNCs on glass and PCs.

A Tims)y A2 T2(ns)  Tav(ns)

PNConglass 41114.1 1.83 11584. 9.26 6.20

PNConPCs 461988 099 27450 6.63 2.60

a b ¢
p—
= Blue PNC on glass & 40E+051) Blue PNC on PDMS/PCs (7
PNC on glass g Blue PNC on PDMS/PCs g 3.5E+05{[> Blue PNC on glass
S 71 S 30E+05{O BlePNConPCs
2 T 2.5E+05
=501 & -
z Z 20E+05 ©
® rcs 2 £ 1.5E+05 .
PNC on PCs = 25 S 1 0E+05 ©
lass ™= = 1
[ EL — 5.0E+04
— o :
111111 et 2ol DODBOOOE
—— PNC 400 450 500 550 600 650 700 750 006 007 008 009 010
PNC on PDMS/PCs Wavelength (nm) Power (W)

Fig. S2 (a) Schematic diagrams of PNCs on glass, PNCs on PCs, and PNCs on
PDMS/PCs. (b) PL spectra of PNCs on glass and PDMS/PCs. (c) Integral PL

intensities of PNCs on glass, PNCs on PDMS/PCs, PNCs on PCs versus excitation



powers.
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Fig. S3 (a) Schematic diagram of the trap filling effect. (b) Integral PL intensities of
blue PNCs on PCs and blue PNCs on glass at different excitation powers.

As illustrated in Figure S3a, if the PNCs are weakly excited, a part of the
photogenerated excitons may be trapped by the defect states, leading to a low PL
efficiency. Whereas, when the excitation power is high enough, the trap states are
gradually saturated. Thus, the PL intensity of perovskites super-linearly increases with
the excitation density. The PL intensity of PNCs on glass versus excitation power is
shown in Fig. S3c. When the excitation power is higher than 0.14 W, the PL intensity
super-linearly increases. Regarding the PNCs on PCs, since the excitation is enhanced
by the near field of the PCs, the non-radiative traps of the PNCs are saturated at a
lower excitation (0.085 W). The near field of PCs resonates with the excitation light,

which is equivalent to enhancing the excitation power.
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Fig. S4 (a) Reflection spectra of photonic crystals with different SiO, sizes. (b) Plots



of the reflection peak positions versus SiO, diameters.
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Fig. S5 (a) Normalized absorption spectra of CsPbBr; PNCs and reflection spectra of

230 nm-SiO; PCs. PL spectra of (b) CsPbBr; PNCs on glass and (c) PCs at different

excitation powers. (d) Integral PL intensities versus excitation powers and their fitting

curves (left longitudinal axis), enhancement factors are calculated from the fitting

curves (right longitudinal axis). (e) Time-resolved PL curves of CsPbBr; PNCs on

glass and PCs after normalization.
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Fig. S6 Two-dimensional PL mappings of (a) CsPbBr; PNCs on glass and (b) PCs, (c)
CsPb(Bry4slps55)3 PNCs on glass and (d) PCs. The PL intensity of CsPbBr; PNCs on

glass is magnified tenfold in (c).
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Fig. S7 (a) Normalized absorption spectra of CsPb(Brg4slps5); PNCs and reflection
spectra of 274 nm-SiO, PCs. (b) Time-resolved PL curves of CsPb(Brg4slgs5); PNCs

on glass and PCs after normalization.
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Fig. S8 Integral PL intensities versus excitation powers when the excitation source is
a 365 nm monochromatic light from xenon lamp (left longitudinal axis), enhancement
factors are calculated from the fitting curves (right longitudinal axis). The excitation

slit width is changed from 2 to 6 to control the excitation power.

% 30001 — Blue PNC on glass PL Intensiy
z —— Blue PNC on PCs (counts)
E 5000
z glass PCs s
i 2000+ o
'E 3238
< 2650
= 1000 2063
= 1475
888
0 300

400 450 500 550
Wavelength (nm)

Fig. S9 (a) Emission spectra of CsPb(Brj5,Cly49); PNCs on glass and PCs (spin-
coating for 1 time) excited at 405 nm. Insets represent the images of samples under
sunlight (above) and ultraviolet light (below). Two-dimensional PL mappings of (b)

CsPb(Brg 51Clg49)3 PNCs on glass and (c) PCs.
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Fig. S10 (a) Emission spectra of CsPb(Brys;Clj49); PNCs on glass and PCs (spin-
coating for 5 times) excited at 405 nm. Insets represent the images of samples under
sunlight (above) and ultraviolet light (below). Two-dimensional PL mappings of (b)

CsPb(Bry51Cly49)3 PNCs on glass and (c) PCs. The intensity of (b) is magnified

tenfold.
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Fig. S11 (a) Emission spectra of CsPb(Brys;Clj49); PNCs on glass and PCs (spin-
coating for 10 times) excited at 405 nm. Insets represent the images of samples under
sunlight (above) and ultraviolet light (below). Two-dimensional PL mappings of (b)
CsPb(Bry51Cly49)3 PNCs on glass and (c) PCs. The intensity of (b) is magnified

tenfold.
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Fig. S12 (a) Comparation of blue PL intensities of CsPb(Brg5;Cly49); PNCs on PCs
(spin-coating for 1, 5, 10, and 15 times) under different excitation powers. (b)

Enhancement factors versus spin-coating times at the same excitation power (0.08 W).



