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Introduction: The detection of organics on other
planetary surfaces provides insight into the chemical
and geologic evolution of a Solar System body, and
can inform our understanding of its potential habitability. In this study, we explore the analytical advantages
offered by coupling into vibrational resonances of
molecules and minerals with two instrument prototypes: infrared (IR) reflectance spectroscopy based on
an acousto-optic tunable filter [1,2] and advanced twostep laser desorption/ionization (LDI) time-of-flight
mass spectrometry (L2MS), which uses an IR desorption laser pulse, followed at a delay by an ultraviolet
(UV) ionization pulse. L2MS in particular can be used
to target certain high-priority classes of organic molecules, such as polycyclic aromatic hydrocarbons, organic acids, amino acids, and nucleobases, in planetary
surface materials of high astrobiological interest [3,4].
We emphasize the astrobiologic potential of these instrument techniques, specifically the implementation
of IR spectroscopy to optimize the detection of organic
signatures with mass spectrometry, and explore the
desorption laser wavelength dependence on the L2MS
organic detection sensitivity in an effort to optimize
instrument sensitivity of species with high molecular
weight (>100 Da) mass spectral signatures.
Preliminary Results: Desorption of analyte in
L2MS is strongly dependent on the ability of the IR
laser to couple to the molecular vibrational modes,
which can be independently inferred from IR spectra.
In Figure 1 (top), IR reflectance as a function of excitation wavelength reveals a vibrational resonance of
tryptophan near 2935 nm. A desorption wavelengthresolved series of mass spectra of an epsomite + 0.1
wt% tryptophan mixture demonstrates the dramatic
increase in signal corresponding to this IR resonance
feature of the tryptophan molecule. We will present
L2MS and IR spectroscopy results of minerals doped
with organic standards to demonstrate the analytical
performance of resonance-enhanced desorption in
L2MS analysis of planetary analog samples.
Conclusions: IR spectroscopy and mass spectrometry are well suited to in situ analysis of the elemental,
organic, and mineralogical composition of planetary
surfaces. We present the unique organic detection capabilities of resonance L2MS and IR spectroscopy, and

demonstrate the value of using these techniques in a
complementary manner to optimize the detection of
organics on other planetary bodies.

Figure 1: Absorption features in the IR spectrum
correspond to an increased signal in the IR-resolved
L2MS mass spectrum.
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