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LIBS PRINCIPLE

 Measurement on all kind of materials LIBS is well adapted for in-situ and field analysis H He 229 Li Be B C N O F Ne 0,14 0,95 80

•Lithium is a strong indicator of alteration;

•Rb, Sr, and Ba each tend to be sequestered in different minerals:

•Rb in anorthoclase,

•Sr in albite and more so in anorthite, etc.

•The global Rb/K ratio has important implications for planetary origins.

INDUSTRIALISATION•

  Robustness  No change in the measurement during time and limited changes vs external conditions (temperature, humidity, chocs, dust,…) Flash lamp  not expensive but energy decrease and the lifetime is not too long ( 1 month 24/24) • Laser diode  Expensive but stable and long lifetime • 1064nm : no harmonic crystal • 532nm : 1 crystal • 355 and 266nm : 2 crystals SYSTEM CONTROL What kind of "options" does a industrial LIBS system should have? Lens/sample distance control  mechanical or optical (+ z adjustment) | PAGE 5 Duplicate measurements for statistical purpose (typically > 20 )  x,y motors Goal : to acculate many laser shots (best S/N ratio), to have a good estimation of the mean signal <S> and to have an idea of the repeatability with the standard deviation s s measurement (for normalization) : in order to perform quantitative analysis  Shutter to have a stable laser  Contactor for laser safety  E laser adjustment  optical attenuator many things to implement and to manage (devices) and Data treatment have to be adapted for each "user" Hard work but actually many manufacturers propose different LIBS systems Cost  and the market are actually not so big (niche market) Actually the volume of the market are not enough to obtain a decrease of the prices (laser and spectrometer).The good linearity is not due to chance and is not an arrangement of data An ideal sample and an equipment with good

  ok but not for VX on CARC and concrete This is due to the high viscosity and low vapor pressure of VX  too amount of liquid  difficult to make a plasma with handable LIBS system CHEMCAM MAIN RESULTS  First Li, Rb, Sr, and Ba on Mars Image credit NASA/JPL •These elements have generally never been seen on Mars before and they each have implications for Mars geochemistry.

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

EASYLIBS, IVEA (fr)Development of a specific data treatment