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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Fig. S1. Principle and device of the Spark-OPA technology.
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Fig. S2. LIBS-OPA100.
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Fig. S3. The LA-OPA instrument.
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Fig. S4. The LA-OPA instrument.
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Fig. S5. Prototype µXRF-OPA analyzer.
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[bookmark: _GoBack]Fig. S6. Statistical-distribution characterization of ferrosilicon alloys by FVM-OPA technology. (a) 72 fields of view; (b) stitched full-view image; (c) full-view digital signals; (d) correlation between the statistical-frequency peaks of the composition, gray level, structure, and hardness. 
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Diagram of original signal location
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3D view of component distribution
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Blade after laser ablation

3D map of blade





