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INTERPLANETARY DUST ANALOGUES FOR INFRARED SILICATE EMISSION FROM 
COMETS. J. P. Bradley, H. J. Humecki, and M. S. Germani, McCrone Associates, Westmont, I1 60559- 
1275. 

Electron transparent thin sections of eight chondritic interplanetary dust particles (IDPs) were 
studied using an analytical electron microscope (AEM) and infrared (IR) microspectroscopy. The 
purpose of this study was to identify IDPs with IR silicate emission characteristics between 8 and 12 pm 
(1250-833 an-') similar to those of comets. The eight IDPs studied include particles from the 
"pyroxene", "olivine", and "layer silicate" IR classes [I]. An AEM equipped with digital beam control was 
used to determine the relative abundances of silicate minerals, and IR spectra were recorded within the 
spectral range 2.5-16.0 pm (4000-625 cm") from the same thin sections. The 10 pm "silicate feature" 
from each thin section was evaluated in terms of the relative abundances of olivine, pyroxene, layer 
silicates and glass determined from the AEM analyses. 

Most of the IDPs do not exhibit a 10 pm "silicate feature" like comets, in accordance with earlier 
findings of Sandford and Walker [I]. "Pyroxenen, "olivinen, and "layer silicate" IDPs typically exhibit 
relatively narrow and complex silicate band structure. Comets exhibit broad band structure around 10 
pm with a prominent peak at 11.3 pm (Fig. 1A). The 11.3 pm peak is believed to be due to olivine 
[2,3]. 

Figure 1B shows IR spectra from two glass-rich chondritic IDPs W7027All and U219Cll. The 
spectrum for W7027All was obtained from a thin section that contains abundant glass and small (< 100 
nm diameter) crystals. A significant number of larger (0.1-1.0 pm) olivine crystals are present and they 
are responsible for the prominent band at 11.3 pm. The spectrum for U219Cll was obtained from a 
thin section consisting almost exclusively of glass and crystals < 100 nm diameter. No crystals > 150 nm 
were present. The silicate features of both IDPs exhibit broad band widths and rounded profiles similar 
to those of comets Halley and Bradfield (Fig. 1). 

MgISi versus Fe/Si distributions for W7027All and U219Cll and comet Halley's dust are shown in 
Figure 2. The Halley data are derived from 433 PUMA-1 spectra (from Lawler et al. [4]). Both glass- 
rich IDPs show a distribution of data points similar to that of Halley's dust. This direct comparison of 
IDP and Halley data is valid because the volume of material analyzed for each IDP data point is similar 
to the volumes of the analyzed Halley grains [4,5]. "Pyroxene", "olivine", and "layer silicate" IDPs exhibit 
a more confined distribution of points due either to the presence of large mineral grains or  uniform 
matrix compositions. 

This study has identified glass-rich chondritic IDPs with IR silicate emission characteristics similar to 
comets Halley and Bradfield (Fig. 1). In addition, the mineralogy of these IDPs appears to resemble 
Halley's dust (Fig. 2). However, IDPs like U219Cll and W7027All composed almost exclusively of 
submicrometer crystals, glass, (and carbonaceous material) are rare. They may be related to "pyroxene" 
IDPs, because "pyroxene" IDPs also contain aggregates of submicrometer crystals. On the other hand, 
they may constitute a new class of comet-like IDPs. Clearly, the relationship between pyroxene-rich and 
glass-rich IDPs requires further investigation. This study suggests that chondritic materials dominated by 
glass and submicrometer crystals are strong candidates for the dust grains responsible for IR silicate 
emission from comets. 
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Figure 1 10 pm "silicate feature" for A comets 
Halley (ref [2]) and Bradfield [3], B glass-rich 
IDPs W7027All and U219Cll. 
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Figure 2 Mg/Si versus Fe/Si plots for 
W7027All (290 pts), U219Cll (290 pts), and 
Halley's dust (433 pts). 
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