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Synthesis and Optical Characterization of Ni**-doped Broad Near-Infrared Phosphors
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This study addresses the design guide for Ni**-doped perovskite NIR phosphors. We
compared the effects of physical pressure (via DAC) and chemical pressure (via ion
substitution) on the *T2-*As transition. LaAlO3:Ni** showed a high-pressure sensitivity of 11.3
meV/GPa, making it an excellent NIR pressure marker. Furthermore, we discovered that A-site
substitution drives a redshift through increased octahedral tilting, which reduces orbital overlap
and weakens the crystal field. These results establish that Ni** emission is governed by both
bond distances and tilting angles, providing key principles for designing tunable NIR light
sources.
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