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Abstract The organic matter in the asteroid has recorded the formation and evolution of organic

matter in the early solar system, which provides an important basis for the research on the emergence of
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early life precursors on Earth, and is significant for the origin and evolution of life. In this study, the

composition, types and occurrence of possible organic matter in asteroids have been analyzed. The

infrared spectra and influence factors of organic matter have been discussed by simulation experiments.

Infrared spectra of three representative organic matter (i.e., glycine, glucose, and eicosane) at different

temperatures were obtained by in-situ infrared spectroscopy measurements under temperatures ranging

from —60°C to 30°C in vacuum. In addition, the main types of organic matter of the Murchison

carbonaceous chondrite were identified using the infrared spectrometer. The results show that the

infrared spectral of different organic compounds are related to the types, structures, temperatures, and

pressures. The identification marks of main organic matter on the surface of the asteroids have been

determined. And the preliminary parameters of infrared spectrometer for exploring organic matter in

asteroids are presented.
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Table 1 Types and contents of main organic matter
in Murchison carbonaceous chondrites
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Table 2 Abundance and main functional groups of the
common organics in asteroids and meteorites
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Infrared spectra of glycine at -60~30°C
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Fig. 4 Infrared spectra of glucose at —60~30°C
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Infrared spectra of eicosane at —60~30°C
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Table 3 Parameter of several infrared spectrometers on spacecrafts
I L NI YA 3
G SRS ez T S s L
Fl/um # /nm
1 Near-infrared 1 and 2 Lunar Crater Observation and HER 1.35~2.25 35
(NIR1/2)* Sensing Satellite
2 Moon Mineralogy Mapper (M3)[21] Chandrayaan-1 HER 0.42~3.0 10~40
3 Hyperspectral Imager (HySI) Chandrayaan-1 HER 0.4~0.92 15
4 Infrared Spectrometer SMART-1/Chandrayaan-1 HER 0.93~2.4 60
(SIR1/2)™
5 Observatoire pour la Minéralogie, Mars Express e 0.5~1.0 7
I'Eau, les Glaces et I'Activité (OMEGA )" 1.0~5.2 13~20
6 Spectroscopy for the Investigation of the Mars Express pe- 0.11~0.31 0.8
Characteristics of the AthSphere of Mars 0.7~1.7 0.5~1
(SPICAM)™
7 Compact Reconnaissance Imaging Mars Reconnaissance Orbiter P& 0.37~3.92 6.55
Spectrometer for Mars (CRISM)™
8 Spectroscopy for the Investigation of the Venus Express LR 0.11~0.31 0.8
Characteristics of the Atmosphere 0.7~1.7 0.5~1
of Venus (SPICAV)?" 2.3~4.2 0.18~0.62
9 Visible and InfraRed Thermal Venus Express %Ez 0.25~1.0 2
Imaging Spectrometer (VIRTIS)[ZS] 1.0~5.0 10
10 Visual and Infrared Mapping Cassini +EE+ER 0.35~1.05 7
Spectrometer (VIMS)? 0.85~5.1 16
11 Visible and Near-Infrared gk = Ak 0.45~0.95 2~7
Imaging Spectrometer (VNIS)® 0.9~2.4 3~12
12 Near-Infrared Spectrometer Hayabusa 2 IMTE 1.8~3.2 18
(NIRS3)H! 162173 Ryugu
13 OVIRS™ OSIRIS-REx T 0.4~0.9 <75
101955 Bennu 0.9~1.9 <13
1.9~4.3 <22
14 Visible and Near-Infrared it IE=S HER 0.45~0.95 2.4~6.5
Imaging Spectrometer (VNIS)[&}] 0.9~2.4 3.6~9.6
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