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Introduction Experimental Set-up amples
Morphological effects (size, shape, and agglomeration) * AFourier Transformation Infrared Spectrometer (FTIR, Bruker 113v) is 43 samples of 10 compositions have been investigated so far.
on the infrared (IR) spectra have been explored mostly attached to a White-type long-path infrared cell (MARS-8L/20V, Gemini TWineraloic strusture iole s g
via theoretical calculations (e.g. Mie 1908; Purcell & Scientific Instr.) of 18 m path length and a detector box for measuring the Shcon denice nrcros S
Pennypacker 1973; Bohren & Huffman 1983; Draine extinction of the suspended dust particles in the cell (Fig. 1). e e cohous e
5 2 . . . . Silicon diosdde. 1ormhous. nirr-50nrn ellipsoids
1988; Mishchenko 1990; Mackowski et al. 1996; Min * Multiple reflection of the IR radiation between two gold mirrors at both Crstobaite restaline o1 ecular
2 2 s e N . Forsterite rystaling <1 liregular
et al. 2005). However, these theoretical approaches do ends of the cell enhances the sensitivity of the detection sufficiently to Fosiene Colabne S clipsoid
not satisfy all actual astrophysical dust grain achieve optical depths around unity in the mid-IR bands. WSF s = [T
conditions since the dust grains are various in size. * The dust flow generator (Palas RBG 1000), which utilizes a rotating brush = rmorphocs B neaiar
2 . . . it vetalli = i
complex in shape, intricate in agglomerate state, and to disperse a pressed powder from a dust storage hole into a nitrogen gas gnm"negum 225 ine e EERIE nscuar
composed of more than one species. stream, produces the dense aerosol that is led through stainless steel tubes sl :w,] R EETETar
Although the KBr pellet technique has been widely toward the cell o] taling o egular
used for spectroscopic analysis, the morphological TS = I A ——
condition of particles embedded in a KBr medium is P T P T Rt e
hardly examined. By applying an aerosol technology, =t 1
it is possible not only to obtain the IR spectra without PTG PETEN (GRS} e
amedium effect, but also to study the particle . =
morphology by capturing the aerosol particles on a =
filter (Tamanai et al. 2006a & b). 5
We present the degree of morphological effects on e et G
the IR band profiles experimentally together with e Gl e oty T
the particle images taken by a scanning electron | e g (oo 15 recua
% PR (2 Fi i i - Olwvine ystalline tural Afg J[< rregular
microscope (SEM) and a transmission electron z o e e (D Y bl fomeal e
microscope (TEM) 4 (A photo & a schematic diagram) Kt L el -
A/ Table 1: Properties of samples
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Y : . : 2 Since both samples are very small in size (< 1um), it is easy
The peak shift depends on the dielectric functions of a Band profile differences? s . :
sample (¢) and the embedding medium (em) (Bohren & > Using different dispersion methods };) ff(f)rm aglglomerates. };[ he rouln d.lSh Tllf)zdpam;:les Jory
Huffman 1983). As the value of em increases (N, 1.0; KBr; » Particl fc during the grindi d ully agg omerates' M omera}tes 5
s R B g OIS JIC SIS RIDCSOHT S composed of the thin & long shaped particles. The difference
2.3; Csl 3.0), the peak positions significantly shift to the > Th dered 1 def ion d h = 2 $ ; 5
£ . . CAVRELTRG I S e GRS Lot e of the extinction band profile in the region 13-19um in
longer wavelengths by the influence of its electromagnetic high izati ired for the CslI pells hni g A H
ABCR X B 1Rl RICur A e R T Mol b b G g U wavelength may be influenced especially by the agglomerate
polarization (Tamanai et al. submitted). (Tamanai et al. submitted) Y y oy

state (Tamanai et al. submitted).
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The spectra obtained by spherical amorphous silica Qpizinalparticles § o L \/\// o NY \\J \/ \,_/\\/\‘/L Zgzj i
(Si0,) particles with diameter of 0.5, 1.0, 1.5 and Acrosol particles are concentrated in an impactor, and so only small-sized o o -1 o2
5um are compared. As the particle size increases, particles can reach the cell. We compare the spectra taken by the aerosol HEIt ool B crvigso
the peak position shifts to longer wavelengths. particles in the cell and the original sample by making use of CsI pellet o « //\u o o /\\V . o coEz
Although small size particles constitute more technique in order to verify the size effect. The aerosol particles are ” M (! o LA L o ~
agglomerates compared with the Sum size captured on a ring filter when we evacuate the N,-gas in the cell. Minor T e B v 3 - R
particles, a peak position of the Spum particles peaks are plainly appeared when the particles are small (acrosol
exceptionally shift to the longer wavelength and particles), and extinction is enhanced by a factor of 2. TEM images show The mass proportion of forsterite and enstatite samples in the mixture is one to one. The spectra
draw the band broadening (Tamanai et al. 2006a) the particle size differences between the original and aerosol particles obtained by the mixed sample are influenced more by the small size particles. This trend can be seen
(Tamanai et al. submitted). in both aerosol and Csl pellet spectra. The spectra of mixed sample is not straightforward to interpret
since all the morphological aspects exert an influence on band profiles. The theoretical calculations
[ 3. Morphological effect (ShtlDE) ] cannot reproduce the mixed band profiles well (Fig. (c)). ( In this case, the size of the particles affects
only on the strength of the extinction spectra, but not for the spectral shape itself.) In these CDE1 and

CDE2 calculations, prominent peaks from one source (forsterite or enstatite) cannot be detected

07
/ 06 1.,53,.,..Min_‘23w“11_.,5w“ ot unlike the experimental spectra. Since the mixture contains only forsterite and enstatite, it is possible
to identify the origin of each peak. The peaks of the mixed sample slightly differ from the spectral

-§ os peaks measured for each individual sample (Fig. (a) & (b)). It is conceivable that relying only on the
;% 04 spectral peaks measured by an individual substance is insecure for the identification of observed
%o spectra. Since observed spectra contain numerous dust grains, much more considerable variations on
H the band profiles are presumed to detect in the spectra. Consequently the further heterogeneous dust
2 02 grain investigation is necessary to find out how much the interaction with diverse particles produces

01 an effect on measured band profiles.

CDE (Continuous distribution of ellipsoid) ( Bohren & Huffman 1983)
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CDEI1-> all ellipsoidal shapes with equal probability
CDE2 -> most likely near-spherical shapes (Ossenkopf et al. 1992)

The spectra obtained by two types of crystalline forsterite are compared. One is the irregular shaped particles. Another is the

ellipsoidal particles. The peaks of the geometrical resonances are shifted by up to 0.23um towards shorter wavelengths for References:
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