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Understanding the origin of UCAMM organic matter
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Understanding the origin of UCAMM organic matter
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N-rich ice surfaces HORIZONS
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Kuiper belt — Oort cloud objects can be covered with N,-CH, ices
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Radiative environment : Galactic Cosmic Rays
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ADVANCED RESOURCE CENTRE
FOR MADRONTHERAPY IN EUROPE
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Irradiation beam lines
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Understanding the origin of UCAMM organic matter

Specific organic matter found in UCAMM can be formed on N-rich icy
parent bodies in the outer solar system exposed to GCR

A poly-HCN like material can be a precursor for this N-rich O-poor
organic matter

Augé et al. Astronomy & Astrophysics, 592, 2016



A D-rich organic matter
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e Large D-enrichment areas
* Hot spot up to 30 SMOW

Duprat et al. Science, 328, 2010
Remusat et al. Comptes Rendus Geoscience, 339, 2007
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Hypothesis commonly considered

H-bearing Gas species
molecules (DCO*, NH,D,
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lon-molecule reactions at low temperature in the dense phase of a
molecular cloud or in a protoplanetary disk

Aikawa et al. Astronomy & Astrophysics, 386, 2002
Geiss et al. Astronomy & Astrophysics, 93, 1981



Secondary processes : irradiation effects
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Experimental set-up

Differential chamber

N,-CH,(90:10 / 98:2)
Xel3*(92 MeV) UV-Vis Gas injection

* 1,510 mbar at 8 K
3 windows
* FTIR and Vis-UV spectrometer
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Irradiation and D-enrichment

* Irradiation with Xe®3*(92 MeV) up to 19 eV molec

* Slow annealing to obtain solid organic residue

* NanoSIMS analyses to obtain D/H ratio or 6D

~16 pm

Augé et al. 2018, in prep.



Irradiation and D-enrichment
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Irradiation of a D-rich ices

~0,1 um ]:

Augé et al. 2018, in prep.
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IR spectra
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Conclusion

 SHI irradiation does not induce D-enrichment

* Irradiation of D-rich ice induces a D-incorporation in the solid
residue in a reasonable astrophysical time scale

* Irradiation keeps the isotopic memory of initial ices

The scenario can explain both N-rich and O-poor AND D-

rich organic matter found in UCAMMs




