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Effect of Laser Spot Regulation on Evaluation of Laser Phosphors
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Abstract; The newly-emerging laser lighting technology shows great advantages of high brightness,
high luminous flux and long lifetime, which therefore attracts more attention for use in high-beam
headlamps, cinema projectors and endoscopy. In this technology, the size of laser spots has a large
effect on the proper evaluation of laser phosphors, but it is usually neglected and lack of deep inves-
tigations. In this paper, we conducted a survey on the influence of the spot size on the maximum
output luminous flux, luminous saturation threshold, color temperature, color coordinates, and light
uniformity of Y;ALO,: Ce’*-Al,O, ( YAG: Ce-Al,0,) phosphor films for laser lighting. It reveals
that the laser spot size does have a vital effect on optical properties of laser phosphors, and needs to
be carefully considered. This work provides a general guideline for standardizing the performance

evaluation of laser phosphors.
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Fig.2 Measurement setup for a transmission configuration
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Fig.3  Luminous flux and luminous efficacy of YAG: Ce-Al, O, phosphor-in-glass films with different concentration of Al, O, addi-
tives. Luminous flux(a) and luminous efficacy(b) of phosphor film located at the focus of the lens. Luminous flux( ¢)
and luminous efficacy(d) of phosphor film located 0.2 mm away from the focus of the lens.
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Fig.4 Luminous flux(a) and luminous efficacy (b) of YAG: Ce-20% Al, O, phosphor film located at different distances away
from the focus of the lens
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Tab. 1 Optical properties of YAG: Ce-20% Al, O, phosphor film( Results of measurement setup for a transmission configuration )
iEbvia s NEY L S VAR ik v b, V4 A/ ccr/ CRI (5. 1)
X,y
mm Im (Im-W™") (W +mm™) K
0.0 926.0 133.2 13.9 7219 71 (0.3034,0.3146)
0.2 1297.7 128.5 20.2 7 081 71 (0.305 1, 0.3170)

0.4 1654.8 136.1 24.3 7 408 72 (0.3015,0.3110)
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Fig. 5 Luminance of the YAG: Ce-20% Al, O, phosphor film located at different distances away from the focus of lens. (a) Lumi-

nance curves. (b)Normalized luminance curves.
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Tab.2  Color temperature of YAG: Ce-20% Al,O, phosphor

films at different distances( Results of illuminometer)

Distance/mm  Max/K Min/K Ave/K a
0.0 8 008 4772 6910 1 009.8
0.2 10 660 5433 7 622 1644.9
0.4 12 077 5369 7 806 1931.3
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