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Fig. S1 (a) Absorption coefficient spectra of KNN-xPr ceramics (¢ = 0.045 c¢m). (b) The plots of (ahv)? vs.

hv, and the energy band gap (£,).
The relationship between E, and photon frequency follows the Tauc equation:!:?
2 _
(ahv)* = A(hv-E g)
where £ is the Planck's constant (4.1357x10-15 eV), A is a constant, v is the photon frequency,

and o is the absorption coefficient. v and a can be calculated according to the following

equations:

where ¢, ¢, A, and T correspond to the speed of light (3.0x10% m/s), sample thickness,
wavelength, and transmittance, respectively. When plotting (aAv)? versus hv and extending the

linear part of the curve to (ahv)?= 0, the intersection point on the horizontal axis is E,.
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Fig. S2 (a) XRD patterns of the KNN-xPr (x =0, 1.0, 2.0, 2.5 and 3.0) ceramics. (b) Magnification of peaks
at 20 ~ 44-47°.
Table S1. Average density and relative density of KNN-xPr ceramics
Density (g/cm?) A Theoreti
] verag 1 eoretica o o ive
Sample No.1 No.2 No.3 No.4 No.5 (density density d;nsities
@em) (gem)
x=10 449 4.52 4.35 4.56 4.47 4.46 4.52 98.7
x=20 451 4.49 4.52 4.52 4.54 4.52 4.55 99.3
x=25 453 4.48 4.52 4.58 4.53 4.53 4.56 99.3
x=3.0 461 4.46 4.55 4.57 4.54 4.55 4.57 99.6




Fig. S3 SEM images of fractured surfaces for the KNN-xPr ceramics.
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Fig. S4 The dependence of transmittance on heating and illumination time of KNN-2Pr ceramics. (a)
Transmittance after 395 nm illumination for different illumination times (0, 10, 20, 30 and 60 s), (b)

Transmittance after 150°C heating for different heating times (0, 30, 60, 90 and 120 s) (illuminated by 395

nm for 1 min).

As shown in Fig. S4, when the irradiation time is more than 10 s and the heating time is more
than 60 s, the change of transmittance becoming not very large. In order to ensure sufficient
time, we chose the illumination time of 30 s and a heating time of 60 s.
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Fig. S5 PL spectra under 450 nm excitation in KNN-xPr ceramics before and after 395 nm light illumination

for 30 s.
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Fig. S6 Changes of ARy in KNN-xPr ceramics when implementing 395 nm illumination (30 s) and thermal

stimulus (150°C for 1 min) alternately for 10 cycles.
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