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Fig. S1 The results of EDS mapping for the local aera shown by the FE-SEM micrograph of the
Gd0.77LuC31.2A13'gSi1.2012 (x =1 2) garnet phOSphOf.

Table S1 Crystallographic data, atomic coordinates (x, y, z), atomic occupancy (Occ.) and
isotropic displacement parameter (A2) for the typical Gd, 97-.LuCa,Als_.Si,0,:0.03Ce phosphors
of x=0.0, 0.6 and 1.2.

x=0.0 Atom  Position X y z Occ. Biso
Gd, 97LuAls04,:0.03Ce Gd 24c 1/8 0 1/4 0.657  0.23(2)
a=b=c=12.0484(9) A Lu 24c 1/8 0 1/4 0.333 0.23(2)
V'=1749.0(4) A3 Ce 24c 1/8 0 1/4 0.01 0.23(2)
Ry, =12.43% All 16a 0 0 0 1 0.06(9)
R, =8.64% Al2 24d 3/8 0 1/4 1 0.14(7)
v =128 (0] 96h 0.9697(3) 0.0476(3) 0.1497(3) 1 0.17(1)

x=0.6

Gd, 37LuCag6Aly 4Sip6012:0.03Ce  Gd 24c 1/8 0 1/4 0.457  0.48(3)
a=b=c=12.0102(1) A Lu 24c 1/8 0 1/4 0.333 0.48(3)
V=1732.4(4) A3 Ca 24c 1/8 0 1/4 0.20 0.48(3)
R, =12.72% Ce 24c 1/8 0 1/4 0.01 0.48(3)
R, =9.59% All 16a 0 0 0 1 0.57(1)
v =158 Al2 24d 3/8 0 1/4 0.80 0.54(8)
Si 24d 3/8 0 1/4 0.20 0.54(8)
(0] 96h 0.9669(3) 0.0477(4) 0.1496(3) 1 0.62(1)
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x=1.2

Gdg77LuCa; ,Al3Si;,01,:0.03Ce  Gd 24¢ 1/8 0 1/4 0257  0.16(2)
a=b=c=11.9754(7) A Lu 24c¢ 1/8 0 1/4 0333 0.16(2)
V=1717.4(3) A3 Ca 24c¢ 1/8 0 1/4 040  0.16(2)
Rup=8.92% Ce 24c¢ 1/8 0 1/4 001  0.16(2)
R,=6.75% All 16a 0 0 0 1 0.63(5)

©=185 Al 24d 3/8 0 1/4 060  0.57(4)

Si 24d 3/8 0 1/4 040  0.57(4)

0 96h  0.9641(2) 0.0477(2) 0.1495(2) 1 0.94(7)

x> was defined as Ryy/Rexp in the Users’ Manual of TOPAS V4.2 software. Ry, Ry, and Re, are pattern reliability

factor, weighted profile reliability factor and expected reliability factor, respectively.

Table S2 The dy, ds, dsp, dsgy and d,, bond distances for the typical
Gd, 97-,LuCa,Als-,Si,01,:0.03Ce phosphors of x = 0.0, 0.6 and 1.2.

dy ds dg dsa day
x=0.0 1.7589(4) 1.9271(4) 2.3002(3) 2.4831(4) 2.3917
x=0.6 1.7319(4) 1.9274(4) 2.3211(4) 2.4798(5) 2.4005
x=1.2 1.7066(2) 1.9282(2) 2.3428(2) 2.4776(3) 2.4102
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Fig. S2 XRD patterns of the Gd,-,LuCa,Als_,Si,0,, (GLCSAG, x = 0.0—1.2) garnet hosts, which
revealed that they conform to the GLCSAG:Ce phosphor products shown in Fig. 1, respectively.
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