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ABSTRACT. The 3 micron spec t rum of the galactic center source IRS 7 is compared to a 
spec t rum obta ined on the deu te r ium-r ich organic po lymer extracted from the Orguei l 
carbonaceous meteori te . The almost perfect match be tween the two spectra in the 3.4 urn 
region suggests that the chemical composit ion of the interstellar organic matter resembles 
that of the meteoritic macromolecule. 

1. Introduct ion 

The IR spect rum of the galactic center source IRS 7 indicates, that aliphatic hydrocarbons 
are coating the surface of interstellar grains in the line of sight (Butchart, 1986). 

There has been considerable discussion on the 3.4 urn interstellar absorption. Several 
a t tempts have been made to identify this matter by fitting the IRS 7 spectrum with k n o w n 
carbonaceous polymers ( Sagan & Khare, 1979, O g m e n & Duley, 1988, Hoyle et al., 1982, 
Greenberg , 1982, Sandford et al.,1991). We have analyzed recently a series of organic 
s a m p l e s extracted from terrestr ial a n d extra- terrestr ia l rocks to s t u d y the relat ion 
be tween various organic samples at 3.4 urn. Such a comparison was considered important 
because any type of organic macromolecule would exhibit a s ignature at this wavelength, 
that characterizes aliphatic chains branched to aromatic cycles. 

2 . Resul t s 

We have compared the 3.4 micron spect rum of Orgueil to the spect rum of the galactic 
center source IRS 7 in Fig. 1., obtained by Butchart et al. (1986). This spect rum represents 
actually the best available fit of IRS 7 and suggests that the chemical composit ion of the 
interstellar organic mat ter and that of the meteoritic polymer are similar. 

Because thermal events at the surface of the parent body meteorite or in the solar nebula 
can yield such an organic s t ructure , the meteori t ic po lymer was compared to var ious 
terrestrial samples (kerogens) of k n o w n thermal history. Kerogens can be considered as a 
mixture of complex macromolecules deriving from organic remains. Similar macromolecules, 
w i th a h ighly aromat ic cross l inked 3-dimensional n e t w o r k have been descr ibed in 
meteori tes by Hayatsu & Anders (1981). 

In Fig. 2 w e show the signature at 3.4 p m of Type II kerogens with increasing C / H ratio. 
The C / H ratio acts as a parameter of matura t ion of the sample . However , the details of 
the interstellar organic s t ruc ture cannot be found in the vast majority of na tura l or 
synthetic kerogens. 
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Figure 1. Comparison of the spectrum observed 
t o w a r d s IRS 7 (Butchart et al., 1986) w i th a 
meteor i t ic macromolecule of Orgue i l in the 
r a n g e 3100-2750 cm-1 . Ord ina te is given in 
absorbance units (In I 0 / D -
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Figure 2. Kerogen Type II (marine) at 
3.4 Jim as a function of their C / H ratio. 

3 . D i scus s ion 

Several processes may lead to this organic structure and thus severe transformations of the 
original interstellar organic carbon m a y have taken place d u r i n g or after the formation of 
the solar system. However , a the rmal deg rada t ion of the meteori t ic macro-molecule 
remains unlikely, since labile organic structures are still bounded with the aromatic cycles. 
Fur thermore the meteoritic sample is enriched in deu t e r ium D / H (3.5 10~4) and no other 
possibility than ion-molecule reactions in molecular clouds can account for this enrichment. 
The present comparison studies of the near infrared feature in organic matter indicate the 
existence of large molecules in the interstellar medium, at least on grain mantles. 

A n interesting implication of the match between the 3.4 urn spectra of Orgueil and IRS 7 
is the possibility to estimate with some accuracy the fraction of the cosmic carbon locked u p 
in complex interstellar organic molecules. Compared to the carbon density towards IRS 7 
(6.8 1 0 1 9 ) , one finds that about 12 % of carbon is locked u p in aliphatic C H bonds whereas 30 
% participates to other carbon bonds . 
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