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1. Figure S1.
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Figure S1. The schematic diagram of crystal growth process.

2. Figure S2
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Figure S2. Residual thermal stress observation using a polarized stress meter. (a) No

residual thermal stress observed in the as-grown Er:GdTaQ, crystal; (b) The observed

residual thermal stress in Dy:GSAG crystal (as a comparison).

3. Table S1
Table S1 The solved results for single-crystal X-ray diffraction

Structural formula GdTaOq,




Space group C2/c
Cell parameters a=7.054 A, b=11.041 A, c=5.088 A; a=y=90°, p=130.35°
Z 4
Radiation type Mo Ka
p (mmT) 57.66
F (000) 580.0
Maximum 26 54.94°
Total reflections 876
Unique reflections 359
R (int) 0.0972
R (sigma) 0.0875
4. Table S2

Table S2 Comparison of the cell parameters for GdTaO4and Er:GdTaO,.

Cell parameters

Sample Space grou
’ ad) _bAd)  ch) oy p V@A) o E
GdTa0, (ICSD#1
7.054 11.078 5.082 90° 130.24° 303.15 C2/c (No.15)
53362)[1]
Er:GdTaO, 7.054 11.041 5088 90° 130.35° 302.00 C2/c (No.15)
5. Figure S3
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Figure S3. Room-temperature Raman spectrum of Er:GdTaQ;, crystal.

6. Figure S4

a¥a ll :' [F L ] [F e A101 9 l

Figure S4. Crystal sample free from cleavage crack and cleavage crack along (010) face.

7. Effective segregation coefficient (Figure SS)

A crystal slice was cut from the should part of the as-grown Er:GdTaO, crystal and
ground carefully into powder to determine the effective segregation coefficient of Er3*
in GdTaO,4 host. A JISM—6490LV scanning electron microscopy (SEM) equipped with
energy dispersive spectroscopy (EDS) was employed to determine the elements
content. The measured mapping of the elements in Er:GdTaO, crystal is shown in
Figure S5. The concentration of Er3* was estimated to be 11.0 at%, corresponding to an
effective segregation coefficient (K.z) of 1.1, which is comparable to that reported in
the Ref.[2] (0.95 for Er** in 1 at.% Er:GdTaO, crystal). Therefore, the concentration of
Er** (N¢) in GdTaO, host was calculated to be ~1.45x10%! ¢cm-3, according to the

following equation:

10at% X Kopp X Ny X p 0.1 x 1.1 x 6.02 X 10%° x 8.8
N, = oS AT T Jem® = 1.45 x 102 /em3
M 403
Where N, is the Avogadro's number, M is the molar mass, p is the density of the crystal,
which was measured to be 8.8 g/cm?® with the Archimedes principle method as shown

in Figure S6.
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Figure SS. The mapping of the elements in Er:GdTaO, crystal.

8. Density measurement (Figure S6)

The density of the crystal was determined to be 8.8 g/cm? with the Archimedes
principle method. Deionized water at room temperature was employed as the
immersion liquid. The measurement was repeated five times and an average was taken

to ensure the accuracy. The schematic diagram for the density measurement is shown

in Figure S6.
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Figure S6. The schematic diagram for density measurement.

9. Figure S7
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Figure S7. Emission spectra with color filled under the excitation of 450 nm(a) and 377 nm

(b).



10. Figure S8
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Figure S8. The specific heat, thermal diffusion coefficient (a) and thermal conductivity (b) of
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