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Figure. S1. The photoluminescence spectrum of Cr3+ singly doped Gd3Ga5O12 under 
405 nm laser excitation.
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Figure. S2. The photoluminescence spectrum of GGG:Yb3+-Er3+-Cr3+, GGG: Yb3+-
Cr3+ and GGG: Cr3+ under 980 nm laser excitation

0 1600 3200 4800 6400 8000

e-7

e-6

e-5

e-4

e-3

e-2

e-1

e0

x=0.5
x=1
x=1.5
x=2

N
or

m
al

iz
ed

 in
te

ns
ity

 (a
.u

.)

Time (ms)

Gd3Ga5O12: 1 mol% Er3+-10 mol% Yb3+-x mol% Cr3+

Figure. S3. Luminescence decay curves of Gd3Ga5O12: Yb3+-Er3+-Cr3+ samples with 
different Cr3+ doping concentrations at room temperature
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Figure. S4. The Raman spectrum of Gd3Ga5O12: Yb3+-Er3+-Cr3+


