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Resolving the origin(s) and initial characteristics of the or-

ganic components, and determining whether primitive cosmoma-
terials accreted similar organic precursors are key points in cos-
mochemistry. As the structure of polyaromatic carbonaceous 
matter (PCM) is controlled by (i) the alteration episode of the 
hosting rock and (ii) the organic precursor [e.g., 1, 2], it is a pow-
erful tracer to distinguish pre-accretion heterogeneities from post-
accretion modifications. Interplanetary Dust Particles (IDPs) col-
lected in the Earth’s stratosphere are fragments of primitive as-
teroids and comets that are potentially unsampled by meteorites. 
By characterizing the structure of the PCM in IDPs and compar-
ing it to primitive chondrites, we want to better constrain and un-
derstand (i) the heterogeneities within and among IDPs; (ii) the 
asteroid-comet continuum in terms of organic precursor.   

17 clustered IDPs were received in small drops of silicon oil 
on glass plates. Preliminary Raman spectra (λlaser = 514 nm) were 
directly acquired with no further sample preparation (i.e., no hex-
ane rinsing). Extreme care was taken to avoid any laser damage. 
Further Raman characterizations correlated to chemical and iso-
topic maps are planned after the IDP extractions and specific 
sample preparations. The preliminary Raman examination al-
ready reveals clear differences among our IDPs. Three main 
types of Raman spectra were obtained: (i) Group I: presence of 
the typical D and G carbon bands superimposed onto a large fluo-
rescence background (3/17); (ii) Group II: D and G carbon bands 
with no significant fluorescence background (9/17); (iii) Group 
III: absence of carbon bands but presence of mineral bands (oli-
vine and hematite, 2/17). No identifying Raman features were 
obtained on 3 IDPs. Spectral parameters of the carbon bands 
were obtained through our usual analytical treatment [e.g., 2]. 
Fluorescence spectra of Group I IDPs were obtained.  

IDPs from Groups I and II are all characterized by the pres-
ence of PCM. The raw spectra exhibit variable spectral valleys, 
relative intensities and widths of the D and G bands. This reflects 
a variable structural order of the PCM. The broad carbon bands 
and shallow spectral valleys are typical of poorly structurally or-
dered PCM. Raman spectra of the PCM in type 1 and 2 chon-
drites (CI, CM, CR) are typically characterized by a high fluores-
cence background, in contrast to type 3 chondrites. Thus the ab-
sence of significant fluorescence background in the Raman spec-
tra of Group II IDPs clearly differentiates them from CI, CM, and 
CR. The Raman spectra of the IDPs do not match either with type 
3 chondrites. Indeed, the D and G bands spectral parameters do 
not follow the trends as defined by the type 3 chondrites. These 
differences can be interpreted in terms of variable organic precur-
sors and/or thermal events (nebular, parent body, atmospheric 
entry) between IDPs and chondrites.  

This preliminary study reveals a real structural variability of 
the PCM in our IDPs collection, similarly to previous observation 
[3,4]. Further Raman characterization (mapping, multi-
wavelength analysis) on the extracted dusts will allow us to refine 
the differences compared to chondrites.  
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