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Fig. S1 XRD patterns of YGAB:0.08Cr3+,yYb3+ (y = 0.01, 0.05, 0.10, 0.20).
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Fig. S2 PL spectra of YGa3-zAlz(BO3)4:Cr3+ (z = 1.2–1.8) at room temperature.

Fig. S3 (a-c) Temperature-dependent emission spectra of YGa3-zAlz(BO3)4:Cr3+ (z = 1.2–1.8). (d) 
Dependence of the emission intensity on the temperature of the above three samples.



Fig. S4 Tucker curves of the undoped YGAB.

Fig. S5 The quantum efficiency graphs of YGAB:0.08Cr3+ and YGAB:0.08Cr3+,0.05Yb3+ samples.



Fig. S6 Temperature-dependent emission spectra of YGAB:0.08Cr3+,0.20Yb3+

Fig. S7 Emission spectra of the NIR LED through a combination of YGAB:0.08Cr³⁺ with blue LED at 
varied current over 25–250 mA.



Van Uitert defined θ = 6, 8, 10 as corresponding to dipole–dipole, dipole–quadrupole, and 

quadrupole–quadrupole interactions, respectively. As shown in Fig. S8, the slop is -1.35, thus 

the θ is similar to 6 and the multipolar interaction belongs to d-d interaction.

Fig. S8 Relationship of log(I/x) versus log(x) in YGAB:xCr3+ (x = 0.04 - 0.40).



Table S1 Refined structural parameters and cell parameter values of YGAB:0.08Cr3+ from the Rietveld 

refinement.


