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Continuum White Light Generation Driven by Near-infrared Laser: A Short Review
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Hangzhou 310027, China;
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Abstract: In addition to incandescent lamps, white light-emitting diode and nonlinear supercontinuum white light, recent studies
focus on the production of continuum broadband white light by irradiating different active materials with near-infrared constant-wave
lasers. In this review, we introduced and categorized different materials that exhibit NIR laser driven white light emission, i.e.,
inorganic phosphors, hybrid nanostructures, carbon-based materials, organometallic compounds and rare-earth complexes. The
intrinsic photophysical behavior of this process in terms of spectral characteristics, temperature evolution and photoelectric response
was discussed. In addition, the different mechanisms of while light generation and highlight potential applications of this process were
also represented. Finally, the past results and point future research direction for this optical process were summaried.
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(a) Experimental setup

(b) Photographs of the white light emission
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Fig. 1 Experimental setup for the demonstration of white light
emission and photographs of the white light emission
process based on RE—doped phosphor upon 980 nm
laser irradiation
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Table 1 Materials showing NIR laser driven WL emission

Primary classification materials ~ Subclassification materials Host Doped ions Aex/nm Reference
A B ZrO, Yb 976 [10]
A B Y,0; Yb, Er 975, 803.5 [11]
A B Y;AlL50)2 Yb 975 [12]
A B CapAl 4033 Nd, Yb 976 [13]
A B Sr,Ce04 Nd, Yb 808, 975 [14]
A B Gd3GasO, Cr 803.5 [15]
A B NdAIO; 808 [16]
A B PrO, 980 [17]
A B BaCuSisOio 976 [18]
A C Gd3GasO, 803.5 [19]
A C ALOs 975 [20]
A C Y,0; 803.5,975 [21]
A C Y>Si,0; 803.5 [22]
D Ag-SiO>-En,05 980 [23]
D Yb,03/Au 980, 810, 800, 790, 780, 770 [24]
D Nd,O3/Au 980, 808 [25]
D Gd,05/Au Yb, Er 980 [26]
E Graphene 975, 808, 476, E488, 514 [8]
E Carbon nanotubes 532,632, 663, 1064 [27]
E Single layer Graphene Ultrashort 826 nm Laser [28]
[(RT)4E¢] (R=Ph, 3-vinyiphenyl,
F CH,CH,(C¢H,)CO,Et,;'-Cp=5'- 1450, 980 [9, 29-30]
cyclopentadienyl; T= Si, Ge, Sn; E=S, Se
F 1,3,5,7-tetraphenyladamantane (AdPhy) 930 [31]
F [YbL3]os[TbL3Jo3 975 [32]

A represents inorganic materials; B represents phosphors activated with RE/TM ions; C represents coxides without any activator ion; D represents hybrid

nanostructures; E represents ¢ carbon-basesd materials; F represents organometallic compounds and RE complex.
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Red temperatures calculated using Boltzmann's law and the blue using Planck's law.
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