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Laser Induced Breakdown Spectroscopy (LIBS) 

 

 Non-destructive  

 Minimal sample preparation 

 Highly customizable 

 Applicable to solids, liquids,  and gases 

 Detection limits to ppm range 

 Soil Analysis 

 Archaeological testing 

 Remote Characterization 

 Process monitoring 

 Elemental mapping 

 Depth Profiling 
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Laser Induced Breakdown Spectroscopy (LIBS) 

1. Introduction 

Note:  The following is an example system from which a myriad of substitutions and modifications can be made. 

Feel free to contact a Sciencetech representative for the custom options that will fit your desired application. For 

a representation of a potential configuration please see the SCI-LIBS schematic on the following page. 

Laser induced breakdown spectroscopy (LIBS) is a versatile 

elemental analysis technique that has seen an explosion of 

different applications in recent years. From soil analysis and 

industrial process monitoring to archaeological investigations 

and space exploration, there is no question that LIBS benefited 

from a surge in popularity.  

      

At Sciencetech we pride ourselves on providing custom 

solutions for scientific instrumentation and LIBS is no 

exception. With the SCI-LIBS system we approach the 

instrumentation from a modular perspective. Whether this 

involves increased resolution requirements, a unique probe 

design, or incorporation into an existing system, we have the 

capacity to design an ideal solution. 

Component Details 

Laser Excitation Module (LEM) 
1064 nm Nd:Yag Laser incorporating a GRM resonator with100 mJ per shot. Associated 
repetition rate at 20 hz with 10 ns pulse duration. Beam divergence less than 1 mrad 

Energy Delivery Module (EDM) 
Optical components including half-wave plate and polarizer with manual control of beam 
intensity from 0 to 100 mJ. 

Sample & Target Module (STM) 
General purpose sample chamber including gas inlets for inert gas purging and a manually 

controlled three axis sample stage.  

Optical Collection Module (OCM) UV-Enhanced optical fibre located in close proximity to the plasma. 

Spectrometer/Detection Module (SDM) 

Half meter, high performance Czerny-Turner spectrograph with 64 x 64 mm grating at f/4.0. 

Triple grating turret with wavelength range from 200—850 nm. Resolution dependent on grating 
selection.  
 

2048 x 512 ICCD camera with 13.5 um pixels and 2 ns minimum optical gate width. Spectral 
sensitivity range encompasses 180—850 nm.  

Computer & Information Module (CIM) Mid-range windows PC including spectrometer control, data acquisition, and analysis software. 

The basic operating principle of LIBS involves the irradiation of 

a given sample with a high intensity short duration laser pulse. 

In the typical case of a solid, this process ablates an insignificant 

amount of material at an instantaneous temperature in excess 

of 10,000oC. Initially the plasma emits a continuum of radiation 

uncharacteristic to its constituent elements. However, upon 

implementing a delay to allow for sufficient cooling, elemental 

identification and quantification can be performed via analysis of 

the emission lines.  

     

Some of the most significant advantages of the LIBS approach 

over other ionization methods include minimal sample 

preparation and the capacity for remote analysis. Additionally, 

the LIBS can enable detection of nitrogen, oxygen, and fluorine 

analysis. The drawback is detection limit, especially as 

compared to mass spectrometry detectors. That being said, 

detection limits are typically within the ppm range, sufficient for 

many kinds of analysis. Ultimately, our custom design 

philosophy helps to mitigate such concerns as we can integrate 

the optimal components for a given LIBS application. 

2.  Overview 

3. SCI-LIBS-101 (Sample Configuration) 
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Laser Induced Breakdown Spectroscopy (LIBS) 

4. SCI-LIBS Schematic (Sample Configuration)
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