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Fig. S1 XRD patterns of SGP:0.2Fe3*,yYb3* (0.005 < y < 0.20) and SGP:0.1Yb3*.

Table S1. Main parameters of processing and refinement of SGP:0.2Fe3* and SrqFe(PO,); samples

Compound SGP:0.2Fe3* SrgFe(P0,);
Space Group 112/al 112/al
Symmetry Monoclinic Monoclinic
a (A) 17.9674(9) 17.9749(8)
b (A) 10.5955(5) 10.6087(5)
c(A) 18.2615(8) 18.2795(8)
a=y(°) 90.00 90.00
B () 132.778(2) 132.843(2)
Vv (A3) 2551.7(2) 2555.8(2)
Ry (%) 12.6 14.8
Rup (%) 16.0 19.4
Rexp (%) 10.03 11.20

X2 2.54 3.01
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Fig. S2 SEM images and element mapping images of SGP:0.2Fe3* and SGP:0.2Fe3+*,0.07Yb3*.
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Fig. S3 Relationship between integrated PL intensity and Fe3* concentration in SGP:xFe3*,
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Fig. S4 (a) Spectra of SGP:0.2Fe3* and BaSO, to determine the IQE and EQE values. (b) Spectra of SGP:0.2Fe3*,0.07Yb3* and BaSO, to
determine the IQE and EQE values.
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Fig. S5 Magnified (a) PLE spectrum measured at 77 K and (b) DR spectrum ranging from 450 to 800 nm of SGP:0.2Fe3".
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Fig. S6 (a) Luminescence decay curves of SGP:xFe3* (0.05 < x < 1) excited by 330 nm and monitoring at 915 nm. (b) Relationship

between lifetime values and Fe3* concentration in SGP:xFe3*.
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Fig. S7 (a) Temperature-dependent PL spectra at 80-500 K, (b) dependence of PL intensity and PL peak wavelength on temperature,

(c) activation energy plots using the Arrhenius equation, (d) fitting of the FWHM as a function of temperature for SGP:0.2Fe3*.
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Fig. S8 Configurational coordinate diagram to illustrate thermal quenching behavior.

The temperature-dependence of PL intensity can be described by a modified Arrhenius equation:!

l

0

I =
T 1+ Aexp(-AE / kT)

(S1)

where Iy is the initial intensity, I is the intensity at a given temperature, A is a constant, k is the Boltzmann constant and AE is the

activation energy for the thermal quenching.

The widening of FWHM can be explained qualitatively based on the following Equation:?

FWHM =2.36 % hv x /S x /coth(zl;(—‘;_) (s2)

where hv, S, k and T represent the energy of lattice vibration, Huang-Rhys parameter, Boltzmann constant and Kelvin temperature,

respectively.
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Fig. S9 (a) PLE spectra of SGP:0.2Fe3*,yYb3* (0 < y < 0.20) monitoring at 915 nm. (b) PLE spectra of SGP:0.2Fe3*,yYb3* (0.005 < y < 0.20)

monitoring at 978 nm.
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Fig. S10 (a) PLE spectrum of SGP:0.1Yb3* monitoring at 978 nm. (b) PL spectra of SGP:0.1Yb3* and SGP:0.2Fe3*,0.07Yb3* excited by

365 nm.

The ET efficiency (77) can be calculated by the attenuation of lifetime based on the following equation:3

Ner :1_Ti (83)

TFED

where 7 is the lifetime of Fe3* in Yb3*-doped samples, and 7. represents the lifetime of Fe3* in Yb3*-free samples.

PLE spectrum at 77 K
Aem =978 Nm

Lem =915 nm

Intensity (a.u.)

ol v
300 400 500 600 700 800
Wavelength (nm)

Fig. S11 PLE spectra of SGP:0.2Fe3*,0.07Yb3* monitoring at 915 and 978 nm measured at 77 K.
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