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Introduction: IR spectroscopy is the primary means of minera-
logical analysis of materials outside our solar system.  The iden-
tity and properties of interstellar and circumstellar grains are in-
ferred from spectral comparisons between astronomical observa-
tions and laboratory data from natural and synthetic materials.  
The overall objective of this study was to relate laboratory infra-
red (IR) spectra of primitive interplanetary dust particles (IDPs) 
to astronomical IR measurements of comets, asteroids and extra-
solar objects (e.g. disks around young stars, outflows from 
evolved stars).  The astronomical measurements provide a broad 
context for interpreting the IDP studies, while the laboratory 
measurements on IDPs provide an element of “ground truth” for 
the astronomical observations [1-2].  
Results and Discussion: We obtained mid-IR spectra from 31 
individuals anhydrous IDPs using IR microscopes on synchrotron 
beamlines at Brookhaven National Lab.  Figure 1 shows the av-
erage anhydrous IDP spectrum compared with spectra from com-
ets Hale-Bopp and Halley [3]. The IDP spectrum shows small 
peaks at positions that correspond to the strong peaks in enstatite 
and forsterite that are superimposed on a broad glassy silicate 
feature. The similarity between the comet and the average anhy-
drous IDP spectrum is remarkable.  For 12 of the IDPs we also 
obtained IR spectra in the far-IR (15-50 μm) - the comparison to 
the Hale-Bopp data is still excellent over the wavelength range 
although pyroxene appears more abundant in the average IDP 
spectrum.  The average anhydrous IDP spectrum is very similar 
to spectra of several Oort cloud comets that have high crystal-
line-to-amorphous silicate ratios [4] but is very different from 
spectra from the matrices of primitive chondritic meteorites.  
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Figure 1.  IR emission spectra from Comets Hale-Bopp (dotted) 
and Halley (black line) compared to the average anhydrous IDP 
spectrum obtained in this study (red curve).  The figure is 
adapted from [3]. 
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