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Fig. S1 (a) Room temperature fluorescence decay curves of CaLuGaO,: 0.004Bi** with the monitoring

wavelength ranging from 390 nm to 600 nm. (b) PL spectra of CaLuGaO,: 0.004Bi** within two

separate time windows, 0 — 400 ns and 400 — 10000 ns, after the termination of 355 nm excitation.
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Fig. S2 The Gaussian fitting of the PL spectra of CaLuGaO,: Bi3* excited at 335 nm and 360 nm.
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Fig. S3 (a) PLE spectra of CaLuGaO,: xBi** under 430 nm monitoring wavelength. (b) PL spectra of
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CaLuGaOy: xBi** under 335 nm excitation wavelength.
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Fig. S4 Room temperature fluorescence decay curves of CaLuGa,;,Al,04: 0.004Bi3* (y = 0 — 0.4)
monitored at 430 nm.
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Fig. S5 IQE-based PL spectra of CaLuGaO,: 0.004Bi** and CaLuGag;Aly304: 0.004Bi3*.
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Fig. S6(a) Thermoluminescence curves of CaLuGaOy,: 0.004Bi**, yAI** in the temperature of 313 — 673

K, (b) Thermoluminescence curves of CaLuGaO,: 0.004Bi3*, 0.3A13" at various time intervals following
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the cessation of excitation light.
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Table S1 Bond length data of CaLuGaQ, obtained from Rietveld refinement



Atom 1 Atom 2 Counts Bond length (A)

Ca Ol 2 2.294

02 2 2.397

03 2 2.274

Lu 01 1 2.325

02 2 2.265

02 2 2.403

03 1 2.303

Ga o1 1 1.770

02 2 1.833

03 1 1.756

Table S2 Specific parameter values necessary for the calculation of f€ and Eg

Parameter Ca site Parameter Lu site
BVP(Ca) 1.967 BVP(Lu) 1.971
Q(Ca) 2.324 Q(Lu) 2.319
Q(0O1) 1.550 Q(01) 1.546
Q(02) 1.550 Q(02) 1.546
Q(03) 1.550 Q(03) 1.546
fe(ca-01) 0.195 feru-01) 0.199
f ¢(Ca-02) 0.192 f ¢(Lu-02) 0.198
fe(ca-03) 0.196 fe(tu-03) 0.199
a(Ca-01) 0.712 a(Lu-0O1) 0.863
a(Ca-02) 0.844 a(Lu-02) 0.875
(Ca-03) 0.689 a(Lu-03) 0.833




