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Figure S1.  XRD pattern of samples compared to the standard pattern (a) 

NYTO:xDy3+; (b) NYTO:ySm3+ and (c) NYTO:5%Dy3+,ySm3+. (d) Rietveld 

refinement of XRD data for the as-synthesized NYTO:5%Dy3+,1%Sm3+ phosphor.



Figure S2. (a) Schematic energy-level diagram of Dy3+ and Sm3+. (b) The PL spectra 

of NYTO:5%Dy3+,ySm3+ phosphors (λex = 352 nm). (c) PLE spectrum of 

NYTO:3%Sm3+ phosphor and PL spectrum of NYTO:5%Dy3+ phosphor. (d) PLE 

spectra of NYTO:5%Dy3+, NYTO:3%Sm3+ and NYTO:5%Dy3+,1%Sm3+phosphors 

(λem = 607 nm). (e) PLE spectra of NYTO:5%Dy3+ (λem = 572 nm) and 

NYTO:3%Sm3+ (λem = 607 nm) phosphors.



Figure S3. Arrhenius fitting of the integral intensity of the temperature-dependent PL 

spectra of (a) Dy3+ and (b) Sm3+.



Table 1. The refined crystallographic parameters of NYTO host and 

NYTO:5%Dy3+,1%Sm3+ phosphor.

Compound NYTO host NYTO:5%Dy3+,1%Sm3+

Crystal structure orthogonal orthogonal
Space group Pbcm (57) Pbcm (57)

Lattice parameters
a = 12.212 Å
b = 5.347 Å
c = 5.345 Å

a = 12.232 Å
b = 5.345 Å
c = 5.344 Å

Unit cell volume V = 349.09 Å3 V = 349.39 Å3

Rp 7.98% 5.16%
Rwp 4.85% 3.11%
χ2 1.98 1.61

Table 2. Element composition of NYTO:5%Dy3+,1%Sm3+ phosphor.

Element Theoretical ratio (%) Atomic ratio (%)
Na 14.29 13.26
Y 13.43 13.31
Ti 14.29 13.62
O 57.14 58.72
Dy 0.71 0.88
Sm 0.14 0.21


