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Figure S1 EDS spectrum of a typical Yb/Er/Mn (10/1/1 mol%): YAP sample.
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Figure S2 Pumping-power-dependent UC emission spectra for Yb/Er/Mn: YAP
sample under 980 nm NIR laser excitation.
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Figure S3 Pumping-power-dependent UC emission spectra for Yb/Ho/Mn: YAP
sample under 980 nm NIR laser excitation.
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Figure S4 Pumping-power-dependent UC emission spectra for Yb/Tm/Mn: YAP
sample under 980 nm NIR laser excitation.
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Figure S5 Mn*"-content-dependent UC decay curves of Er**: 4Fo, emitting state in the
Yb/Er/Mn: Y AP sample under 980 nm laser excitation.
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Figure S6 Mn*'-content-dependent (a) normalized UC emission spectra and (b)
integrated emission intensity for the Yb/Er/Mn: YAP sample under 980 nm laser

excitation.
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Figure S7 Mn*'-content-dependent (a) normalized UC emission spectra and (b)
integrated emission intensity for the Yb/Ho/Mn: YAP sample under 980 nm laser

excitation.
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Figure S8 Mn**-content-dependent normalized UC emission spectra in the Yb/Tm/Mn:
Y AP sample under 980 nm laser excitation.
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Figure S9 Mn*"-content-dependent UC decay curves of Mn**: 2E emitting state in the
Yb/Er/Mn: Y AP sample under 980 nm laser excitation.
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Figure S10 Mn**-content-dependent UC decay curves of Mn**: 2E emitting state in the
Yb/Ho/Mn: Y AP sample under 980 nm laser excitation.

Yb/TnyMn (10/0.1/x mol%): YAP
x=0.2
—x=05
—x=1

—x=2

%, =980nm A_=714nm

Log[Intensity (a.u.)]

2 4 6 8 10 12 14
Time (ms)
Figure S11 Mn*"-content-dependent UC decay curves of Mn*": 2E emitting state in the
Yb/Tm/Mn: Y AP sample under 980 nm laser excitation.
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Figure S12 Comparison of UC emission spectra for the Yb/Tm/Mn: YAP samples with
different Mn/Tm doping ratios.
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Figure S13 Temperature-dependent integrated UC emission intensities of Ho*" and

Mn** in the Yb/Ho/Mn: YAP sample.
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Figure 14 Switching of UC FIR value induced by alternating temperature between
293K and 563K.
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Figure 15 Switching of UC lifetime value induced by alternating temperature between
293K and 563K.




