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* Energy resolution: <0.1 eV
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Ex(1) Strecker synthesis

CH3 CH3 / CH3 \
| ; | H,0 | |
CH; —C=0 + HCN <—= HO-C-C=N — > | NH,-C-COOH a-amino
| NH, | acid
CH, N CH, y

Ex(2) Michael addition

NH, H,0
CH,=CH-CN  —> NH,-CH,-CH,-CN ——> | NH,-CH,-CH,-COOH

B-amino acid
Ex(3) Hydrolysis of photochemical products (polymer)

Interstellar ice analogues  Irradiation Hydrolysis
(H,0, NH,, CO, CH,0OH, etc) —>  Complex molecule ——> Amino acids
HCN /HCN Polymer
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Duprat et al. (2010) Science

15843
Extreme Deuterium Excesses in &

11031
Ultracarbonaceous Micrometeorites

- 213

from Central Antarctic Snow

1405
). Duprat,™ E, Dobricd,’ C. Engrand,’ ). Aléon,” Y. Marrocchi,® S, Mostefaoui,” A. Meibom,* 1000
H. Leroux,” )N, Rouzaud,* M, Gounelle,’ F, Robert*
Primitive interplanetary dust is expected to contain the earliest solar system components, including { '30330
minerals and organic matter, We have recovered, from central Antarctic snow, ultracarbonaceous 25714
micrometeorites whose organk mattér contains extreme deuterium (D) excesses (10 to 30 tmes -
terrestrial values), extending over hundreds of square micrometers. We identified crystalline minerals pas
embedded in the micrometeorite organik matter, which suggests that this arganic matter reservoir 17142
could have formed within the solar system itself rather than having diect interstellar heritage. The high 12857
DM ratios, the high organic matter content, and the associated minerals favor an orign from the
cold regiors of the protoplanetary disk, The masses of the partiles range from a few tenths of a 8571
microgram to a few micrograms, exceeding by mose than an order of magnitude those of the dust 4285
fragments from comet S1PWHd 2 retumed by the Stardust mission. 0
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