#41% B2 M Kot R Vol. 47 No.2
2026 4F 2 A CHINESE JOURNAL OF LUMINESCENCE Feb. 2026

XEHS: 1000-7032(2026)02-0289-10

R K Agim ik e 'k BaGa,Si,0,: Cr™
ok R URA R\ Y i)

BRoR S, BRI, AT, WRE- M
(1L AR AR B30 7 T B2 B B 5B ATE 830054;
2 A B EBRISE FA K T 005, B 5B A 830054)

8 E 2 NIR po-LED FE 87 B 15 A9 3T 20 A6 IR0 12 0 TR0 R K B8 5 40, HLvE A 32 2 ek
JIETE R BT LT A A R o SR, 22 15 45 1) 30T 21 50 5 Sl 5 3 T 1 15 5 7 A0 B P AR I PR, 1 R
HuBR ] T NIR pe-LED 9t R4 T B H A SC B iz B v 7o b 5 1 BB I 2T A1 6 IR X 5 e M R e 1k 5 R A4
T8 0038 IR AT T Cr -Cr B X0 T IR G T #T B BaGasSinOs: Crilt ZLAM 90Ky o %5 6H T 1
450 nm ¥ A B A& L 7 A 2 P8 A 134 nm 1 8T T 2T 40 & 4 (650~1 000 nm) o HBLAT U 5 0 #R e 1 L 7E
423 K @& ik T AT BE AR T 83.67% MW U K OGIRE  PEREAL T 2 80 W 2 bk, LT 45 19 NIR pe-LED #8{ 7E 0
5 A W A b R B R RV RS TR A G R R R T R e MR T LT A S T B R T <

% 8O WLANIER; KA BaGa,Si,0,; BVEEE M OGBS TR

FESES: 0482.31 T EEARIRAD : A
DOI: 10.37188/CJL. 20250236 CSTR: 32170. 14. CJL. 20250236

High Thermal Stability BaGa:Si,O,: Cr” Broadband Near-infrared
Fluorescent Powder Based on Feldspar Structure Design

CHEN Long'?, WANG Maohua'?, HE Jiuyang"*, AIERKEN Sidik"*

(1. School of Physics and Electronic Engineering , Xinjiang Normal University, Urumgqi 830054, China;
2. Xinjiang Key Laboratory of Luminescent Minerals and Photofunctional Materials, Urumqi 830054, China)

# Corresponding Authors, E-mail: hejiuyang@sina. com; aierkenjiang@sina. com

Abstract: NIR phosphor-converted LEDs (pc-LEDs) , as a new type of portable near-infrared light source, are
widely used in fields such as night vision, plant growth, and medical diagnostics. Their performance largely depends
on the characteristics of the developed near-infrared phosphors. However, currently reported near-infrared phosphors
generally face challenges of narrow bandwidth and insufficient thermal stability , which significantly limits the perfor-
mance improvement of NIR pe-LEDs and their broader practical application. To address the urgent need for high ther-
mal stability and broad emission bandwidth in high-performance near-infrared light sources, this study designed and
synthesized a novel BaGa,Si205: Cr** near-infrared phosphor based on Cr**-Cr** ion pairs. This phosphor can be effec-
tively excited by 450 nm blue light, producing a broadband near-infrared emission (650—1 000 nm) with a full width
at half maximum (FWHM) of 134 nm. It exhibits excellent thermal stability, retaining 83. 67% of its initial lumines-
cence intensity even at a high temperature of 423 K, outperforming most similar materials. The fabricated NIR pc-
LED device based on this phosphor demonstrates potential for applications in night vision and bioimaging, confirming

the significant potential of feldspar-type structure materials in developing high-performance near-infrared phosphors.
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Fig.1 (a)Crystal structure of BGSO. (b)XRD patterns of BGSO:xCr(0<4<0.07) and a partial enlarged view of the main diffrac-
tion peak. (c) Rietveld refinement pattern of BGSO: 0.07Cr**. (d) High-resolution XPS spectrum of Cr 2p. (e) SEM&EDS of
BGSO: Cr**
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(a) Diffuse reflectance spectra of BGSO host and BGSO: Cr**. (b) Optical band gaps of BGSO host and BGSO: Cr**. (¢)

Energy band of BGSO. (d)Density of states distribution of BGSO
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Fig.3 (a)Excitation and emission spectrum of BGSO: Cr**. (b) Tanabe-Sugano energy level diagram of Cr**. (¢) Gaussian-fitted

spectra of BGSO: xCr** excited at 450 nm at 80 K. (d) Electron paramagnetic resonance (EPR) spectrum of Cr**-doped

BGSO. (e)Emission spectra of BGSO : xCr**(0.006<x<0.07) phosphors under 450 nm excitation (the inset shows the inte-

grated emission intensity of BGSO: xCr** as a function of Cr’* concentration). (f) Relationship between lg (//x) and lgx for

BGSO:xCr**
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(a) Temperature-dependent photoluminescence (PL) spectra of BGSO: 0.01Cr** NIR phosphors from 298-498 K. (b)

Variation plots of integrated intensity and full width at half maximum (FWHM) during the heating process from 298-498 K.
(c¢)Relationship plot of In(fy/I;—1) and 1/(k;T) for BGSO:0.01Cr** NIR- I region phosphors. (d)Configurational coordi-

nate diagram of BGSO:0.01Cr** NIR- | region phosphors
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Tab. 1 Thermal stability (at 423 K) and FWHM of NIR flu-

orescent powders activated by different Cr**

WELLANGE 6K Thermal stability/% FWHM/nm — Ref.

YGa,(BO,), 80 126 [35]
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CaY,Mg,Ge,0,, 80. 01 115 [39]
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La,MgSnO, 68. 5 104 [41]
Cs,KScF, 70 95 [42]
BaGa,Si,0, 83. 67 134 This work
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