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Motivation

Are these molecules
precursors of large species

What fraction of these
molecules in inherited by

disk?

Are these molecules
important to early earth
chemistry?



Interstellar Chemistry

Formation and Destruction of Molecules

Collisions in gas phase
j’-.«—

Accretion Desorption

Surface reactions
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Interstellar Molecules: Hydrocarbon Formation on Graphite Grains at T =7 K
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GAS-GRAIN PROCESSES FOR THE FORMATION OF CH,; AND H,O: REACTIONS OF H ATOMS
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Instrument

‘Non-energetic’: radical-induced process without the involvement of UV and/or energetic particles
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Table 1| A list of experiments, along with the experimental parameters and subsequent product formation yields (column densities)

No. Experiments Temple Column densitycy, cp, Column densityy,o Ratiocy, 1,0 Time
(K) (moleculesem™) (moleculesem) (%) (s)

11 C+H 10 2.8x10" - - 1440
1.2 C+H 10 2.5%10™ - - 1,080
1.3 C+H 10 21x10M - - 720

2] C+H+H,0 10 8.1x10" 8.0x10" 10 1440
2.2 C+H+H,0 10 6.4x10" 6.4x10" 10 1,080
2.3 C+H+H0 10 4.3%10" 4.2x10" 10 720

24 C+H;+H,0 10 2.0x10" 41x10" 5 1440
3 C+D+H,0 10 1.7x10"a 76x10" 10 1440
4 C+H+H,0 25 <4.2x10" 7.2x10% <0.6 1440

*Cannot directly compare with CH, column densities. See main text for more details. Note that experiments 11-1.3 represent the same experiment, but with varying fluences (similarly for experiments 21-
2.3).(-) and (<) refer to not applicable and non-detections, respectively. Details of band strength determination for column density calculations are found in Methods. The reported CH, column densities

are overestimated by <25%, as C can possibly react with Hy/D; in the H,0/D.0 experiments to form CH./CD,, but not with H.0/D.0, as further discussed in Supplementary Information.
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Effect of Water o '.

H atoms C atoms

Amorphous carbon
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