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AIM. Recognition of mass spectral signals from CHNO (organic)
compounds present at the surface of particles that have been
collected near a comet (ESA mission Rosetta, TOF-SIMS instrument).
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STRATEGY. Multivariate discrimination of spectra measured on a
particle and on the background. Significance of variables indicates
potentially relevant CHNO ions originating from the particle.
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Samples Spectral Data

Example: 27 spectra from on or off a particle.
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Positive second. ion spectra;
measured at rectangular grid pos.,
Ax =15 pm, Ay =10-30 um.
Mass range 12 -72 Da

m = 665 variables (mass bins)

Spectra on particle: class 1
Particle Sai, target 3D1
Size ca 80 um

Collected 2016-04-13/14]
n, =29 spectra

Spectra backgr: class 2
Area Nick, target 300
Collected 2016-03-25/26
n, = 59 spectra
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ummary

Cometary particle surfaces contain CH(NO?) compounds.

No distinct organic substance classes are evident from the

data; a complex mixture of unsaturated organic
compounds may be present.

The results are consistent with the previously claimed
presence of high molecular weight structures [8].

Q The applied methods for characterizing the variable
importance are complementary.

QO Results from the univariate t-test are directly interpretable
in terms of ion formulae. Results from the multivariate
methods (D-PLS, RF, rPLR) characterize the variable impor-
tance within the potential influence of the other variables.
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