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[bookmark: _Toc51662970][bookmark: _Toc51663080][bookmark: _Toc51663168][bookmark: _Toc151526508][bookmark: _Toc151527310][bookmark: _Toc472519572]General Information
[bookmark: _Toc151526509][bookmark: _Toc151527311][bookmark: _Toc472519573][bookmark: _Toc51662971][bookmark: _Toc51663081][bookmark: _Toc51663169]Introduction	
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This document describes the context and conditions of data set acquisition for the purpose of algorithm development for Laser-Induced Breakdown Spectroscopy (LIBS). The project under which the data were acquired targets application of LIBS to Planetary Analogue Missions, conducted by Space Science & Technology and its collaborators for the Exploration Core Program in 2010 - 2013.

Additional information about the context of the project and the data collected can be found in publications resulted from this study [1-7].
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[bookmark: _Toc472519575]LIBS Data Acquisition
[bookmark: _Toc472519576]Experimental setup
[bookmark: _GoBack]A typical laboratory LIBS setup was used.  A laser beam of 20 mJ pulse energy (Nd:YAG laser, Spectra Physics, LPY150) is focused by a 7.5 cm lens onto the target to create optical breakdown.  The emission from the breakdown plasma is collimated with same lens and collected to a spectrometer (Ocean Optics LIBS 2000).  The spectral range covered is from 200 nm to 970 nm with a resolution of 0.1 nm. Thus each data file contains two columns: wavelength and counts for total 13490 rows. In the Table 1, the key experimental conditions are listed.

[bookmark: _Toc273373461][bookmark: _Toc472519550]Table 1 – A summary of the experimental conditions.
	Parameter
	
	Value


	Laser pulse energy, mJ
	
	20

	Laser beam wavelength, nm
	
	1064

	Laser pulse duration, ns
	
	7

	Laser repetition rate, Hz
	
	2

	Laser beam diameter at the output, mm
	
	2.1

	Laser beam diameter on the sample, mm
	
	0.1-0.4

	Sensing distance, cm
	
	7.5

	Spectral range, nm
	
	200-970

	Pressure, atm
	
	1

	Temperature, deg C
	
	23

	Atmosphere
	
	Ambient


[bookmark: _Toc472519577]Samples
The 39 certified geological powders are purchased from Brammer Standard Company.  They are pressed into tablets for easy handling.  Additional test samples come from 29 rocks supplied by Miners Inc., referred as hand samples.  These samples are externally tested for their elemental composition by Actlabs Ltd.  

A separate data file (Sample_Composition_Data.xls) presents the elemental composition for all certified and hand samples.
[bookmark: _Toc472519578]Spectra acquisition
For the certified samples, we recorded a total of 1000 spectra from 10 different spots on each sample of the certified set.  The average spectrum for each sample is presented in the data set (folder “Certified Samples Subset 1000pulseaverage”). 

Another set of average of 200 spectra is also recorded for the certified sample set and for the hand samples. A total of 200 spectra from 2 different spots were obtained on each sample.  Again, the average spectrum is presented in the data set (folder “Material Large Set 200pulseaverage”).
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