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Table S1. Results of Rietveld refinement for Er-α-SiAlON ceramic with m=1.5, n= 1.0. 

Phase= α-SiAlON 

Space group= P31c 

Lattice parameters: a= b=7.8145420(6), c=5.6988144(10), α=β= 90°, γ=120° 

Rwp = 5.87%, Rp = 3.04%, Re = 0.721%,  χ2 = 6.63 

 

 

 

 

 

 

 

 

 

 

Atom No. Symbol Occupancy x y z B (Å ) 

1 Er 0.162 1/3 2/3 0.2480 (3) 1.326(19) 

2 Si 0.819 0.50942(3)   0.08173(3) 0.21198(3) 0.593(3) 

3 Al 0.181 = x (Si2)  = y (Si2) = z (Si2) = B (Si2) 

4 Si 0.919   0.16870(2)            0.25177(2) 0.00188(4) 0.444(2) 

5 Al 0.081 = x (Si4)   = y (Si4) = z (Si4) = B (Si4) 

6 N 0.815 0 0 -0.00007(4) 0.4426(18) 

7 O 0.185 = x (N6) = y (N6) = z (N6) = B (N6) 

8 N 0.720 1/3 2/3 0.64958(3) 0.755(3) 

9 O 0.280 = x (N8) = y (N8) = z (N8) = B (N8) 

10 N 0.835 0.343084(11) -0.047933(10) -0.016172(19) 0.5763(11) 

11 O 0.165   = x (N10)         = y (N10) = z (N10) = B (N10) 

12 N 0.825   0.318718(12)   0.317243(13) 0.24737(2) 0.5799(11) 

13 O 0.175   = x (N12)           = y (N12) = z (N12) = B (N12) 
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Figure S1. Site preferences of the dopants. (a) (Al/Si, O/N) substitutional doping. Doping with 

Al and O atoms as nearest sites is energetically more stable. (b) Although (Er/Si, O/N) 

substitutional doping is not stable, Er and O atoms prefer nearest sites. 

 

 

Figure S2. (a) HRTEM image of the Er-α-SiAlON. (b) and (c) are the magnified view of the top 

and bottom grains in (a). 
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Figure S3. Temperature dependent emission spectra of Er-α-SiAlON under 980 nm excitation. 

(a) During heating cycle. (b) During Cooling cycle. (c) Plot of FIR of the two green emissions as 

a function of temperature corresponding to heating (a) and cooling (b) cycles, respectively.  
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Figure S4. Temperature dependent emission spectra of Er-α-SiAlON under 793 nm excitation. 

(a) During heating cycle. (b) During Cooling cycle. (c) Plot of FIR of the two green emissions as 

a function of temperature corresponding to heating (a) and cooling (b) cycles respectively. 

 


