| Raman spec’rrome‘rer fo

med cmer ol4

*
..
u\\ :
A £
- A

X

‘ E




=< What is Raman spectroscopy




== What is Raman spectroscopy

Anti-Stokes x12

Energy
Gain




Advantages of Raman

|\ 1 - Raman scattering is specific of each chemical bond (it is
st a fingerprint)




Disadvantages of Raman

-The Raman effect is very weak, which leads to low
sensitivity, making it difficult to measure low
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Besides those aspects...

- Vibrational modes are specific of each molecule:
unambiguous idenftification of species.

|
)
2 1 Organic molecules are in the range of 500-2000
. cml,




Raman as a tool to characterize
phases of water
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Detection / identification
capabilities of Raman
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Technical handicaps

Space mission:

Europa environment:
»-«'(".';‘fi“ BIG CONSTRAINTS RADIATION
5 4 Volume + TEMPERATURE
i Mass

Power consumption
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Tri-spec concept

What is a that?
Combination of techniques:

- Raman spectrometer
- IR spectrometer
- Fluorescence spectrometer

taking advantage of the synergy of
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Tri-spec concept & field campaings
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Technical aspects

Major issues
- Most of the elements are tiny and ver'y r'ugged with no Iar'ge masses.
l (4 ' C OU UDIlE

- The system would see high g forces (other impactors sent to Mars were

designed for higher g impacts).
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Another concept: Raman for
remote sensing
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Another concept: Raman for
remote sensing
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ik Raman spectra of icebergs from a
distance
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Main conclusions

«K modes

Raman spectroscopy: vibrational, rotational, and other low-frequency

* Powerful technique for mineral and organics analysis

* Potential tool for surface planetary exploration onboard rovers or
landers.




