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Infrared Absor ption of dust (fine particles) depend on

Size

composition (olivine, pyroxene,,,,,)

shape (Fo)

coagulation (aggregate)

temperature (cooling at RT, 200K, 100K, 50K, 20K, 8K )

crystallinity (degree of crystallinity)
medium (KBr, PE)

we investigate about forsterite particles
on theshapeand coagulation

(Kolkeet al. 2010, Koike et al. in preparation)
forsterite : Mg,S0,



Sample Preparation for Forsterite Mg, 0, particles
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Infrared spectra of annealed forsterite particles

Starting products
original amor phous of Nissin products (by XRD)
NIA averagesize 11 nm : coagulated
NiB averagesize 80 nm : isolated

! annealing at varioustemperature

50 nn *ﬁbﬁ
shape — depend on annealed temperature ~NiA (lesm A)

NIA spherical and coagulated — irregular shape
NiB spherical — irregular shape

how to change infrared spectra
(KBr & PE) (in wide wavelength region)

O1ll1l gm, 33 £ m band _‘ >
O 69 u m band NiB (lesm B)




Condition for annealing of amor phous products (NiA & NiIB)

L ow temperature
<1200 C

High temperature
21200 C
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Annealing at 600 °C
Some broad peaks appear at each band
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Annealing temperature 2 1200 C

All spectra became similar to that of Fo fine (Koike et al.2Q06

Fo fine
(ground from bulk Fo synthesized by
Czochralski method)
(irregular shape)



Both of products have similar spectra for annealing at above 1200 °C
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Difference of peak position among labo data and calculation
may be due to refractive index of PE ?
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Peak intensity of 69 um band

peak intensity
annealing temperature
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All peak positions shift shorter than that of Fo fine lower 200 K

Samples of annealing at 1500C and 1600C
Peak positions shift to a little shorter wavelength than spherical
thismay be dueto increase plate-like shape? It isnot clear.
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cooling temperature (K)
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At low temperature: high annealing temperature samples

FWHM became alittlesharp
. may bedueto similar size?

Marusu Fo: band isvery sharp dueto similar size?



1-2 L} I L} I L} l

NiB700C1d —m—NiB800C1d
—@—NiB1200C1d NiA1500C3h
—m— NiB1600C3h NiA1600C3h
—m— Fo-fine --3%-- marusu

10 |-

FWHM (um)

68.8 . 69.0 . 69.2 . 69.4 . 69.6
peak position (um)
Cooling temperature became low
Peak position & FWHM : correlation
The tendency is same as for annealed sample and Fo fine except for
marusu



Summary

Annealing temperature
Below 1200 T for both products
spectra depend on shape (spherical & coagulation)
11 m, 19y m, 23 ¢ m, 33 ¢, 69 ¢ mband
for spherical ---- each peak became sharp and strong

above 1200 T for both products (irregular)
all spectra became smilar to that of Fo fine

69 ¢ m band for cooling
peak strength
depend on shape (annealing temperature) & coagulation
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