
A Novel Platform for High-Speed, High Resolution LIBS Imaging

Abstract
Latest generation fast gated cameras based on sCMOS sensor technology provide significant enhancement in terms of high acquisition rates and simultaneously high dynamic range compared to CCD, Interline or EMCCD-based gated detectors. We present examples of advanced micro Laser-Induced 
Breakdown Spectroscopy (µLIBS) Imaging enabled by gated sCMOS technology and ultra-stable kilohertz Q-switch diode lasers. LIBS images with up to 4K definition (3840x2160 pixels) and spatial resolution down to 10 μm, obtained in less than 3 hours, are presented. Such results show the spatially 
resolved elemental distributions for several geological samples demonstrating high throughput and a great reduction in experimental time, while preserving chemical information integrity. 
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LIBS imaging experimental setup and example of single shot spectra
Timing diagram showing triggering scheme for translation stage, excitation laser 

and intensified camera

4K LIBS image of geological samples showing elemental distributions of Si, Fe, Cu, Al, Mg Ca and Ag (100 µs/point, resolution: 10µm)

sCMOS allows for low readout noise at high readout rates allowing for fast 
data acquisition while maintaining high dynamic range
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Conclusion
We demonstrate a novel platform for high-speed, high 
resolution LIBS imaging based on latest generation gated 
camera on sCMOS technology combined with ultra-
stable kilohertz passive Q-switch laser pulses.  LIBS 
images with up to 4K definition and spatial resolution 
down to 10 µm can be obtained in less than 3 hours 
without sacrificing chemical integrity information. This 
high-throughput approach provides a platform for which 
many new LIBS applications may be explored.
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LIBS spectrum showing a 5X increase in dynamic range with IsCMOS vs. ICCD

Cobolt TorTM XE

Trigger mode Internal, External, Gated

Wavelength in air (nm) 1064.2 ± 0.6

Pulse Energy (μJ) 500 ± 50

Repetition Rate (kHz) Single pulse up to 1 kHz

Pulse Width (ns) 2.5 ± 1.0

Long-term stability (8 hrs ± 3°C) < 3 %

Spatial mode (TEM00) M2 < 1.3

Beam diameter at aperture (mm) 0.7 ± 0.1
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