NQS/A Making the Building Blocks of Life:
— Chemical Connections Between Comets and Meteors

Is there a connection between the chemistry of meteorites and ice in . s .
comets? s it possible that chemicals formed in the rarified, cqld tails of HMT in Three Meteorites

comets can form more complex molecules once they arrive on an asteroid? ' Pure HMT | (( 0
We developed a new extraction and analytical method for the identificationtof ' 100 —
the fragile organic molecule hexamethylenetetramine (HMT) and its ’ M : 5° Murchison |
derivatives in carbon-rich meteorites. Using this method, we'analyzed three, |

meteorites and confirmed they all contain HMT, the first detection inia so Tagish Lake &
meteorite (Oba et al.). We also confirmed that HMT will readily form asuite g 100 e
of amino acids under asteroid conditions (Vinogradoff et al.). ' =3 Murray

HMT is a known product of ultra-low temperature ice experiments and is ' s
proposed to be present in the tails of comets as a result of ice sublimation.

Moreover, HMT cab break down into formaldehyde and ammonia, which in

turn can form a range of amino acids under meteorite conditions. Amino

acids have been seen in meteorites and the simplest, glycine, has been ( j Liquid e iiidic 4

found in comets by the NASA Stardust and ESA Rosetta migsions. Our wark LN\/ Heat Hko“ \Niko”
suggests a link between HMT formation in comets and the forrhation Offa e )

amino acids in meteorites. , ' ’

|
An enduring mystery regarding the origin of life is'how biology could have
arisen from non-biological chemical processes. This work provides a better
understanding how amino acids can form in space. |

Amino acids
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