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A radio fingerprint, not life

The evidence chain runs through spectra, fits and chemistry - not through biology.

lab rotational Yebes / IRAM . ice-grain
. abundance fit .
data - lines - - chemistry

Boundary: a sugar molecule, not life; not ribose, RNA, DNA or biology.
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Small C2 pieces can build a C4 sugar

The model route is chemistry on icy dust grains, while the C3 sugars stay below detection.

\
glycolaldehyde
\ erythrulose
J
+ C2+C2 C4 sugar detected
\ /
ethylene glycol
J

C3 sugars: below detection limits

Boundary: chemistry can grow complexity before planets form; it does not show life.
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