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,!" 9�HI�!)-*HJ�5�,�K��
L��MN� (MgAl2O4) ����*��5)�
�����E)
�O" �
�������1
P�QO�����R. S�" �1 !OT"
.UV,!�#W���*��� =�>?8�
(MgxFe1�xSiO3)5���� ((MgxFe1�x)2SiO4)�
�
��! MgO, SiO2, FeO �=X&%.YZ�
��[" $\ 1,200��%+]^,��E1�6)�
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��&'�
�����E1,-�7)���-!"8�a (SiO2)

�b�5(HcdN8Xe�f (Mg (NO3)2

6H2O) .gh�ij��V�k1l�)*�+
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�
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�.9��5�wi1,
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��TU)��*)-� C�D m-,!" V�
�./0,C�D.�oW���5!�+�*"
0.2B4>�C�D�� cmV�W�� ��
�%&%����*���� ��WX!�� �
Q�,�20,�2-" �oW����*)-�
�.YV��1P" -2�5����.zZW�
��)-� El �[���-" �
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�57|�^�A���� ����o!��¤_
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T.ªcW�� i1i1�d�%Y�!hi!
1.4�100B4>��2jk« �2�k«�! 7,000

�100 cm�1� .�%�¬W�­ �0,cd�,
-�� ayA�®l�� !¯mJd�8�
(TGS) . -�� n
)lP" °>_%;%®l
­./0,2j 500B4>� �2� 20 cm�1� 2
��ªc�6
���� 2�W±
!²'�
0.125 cm�1 ���� ¨fT�l!¨fop8O!
q	��T*" �	T�l!rBT*k1�1e
�1" ³c�34��.±sW�´�µt¶%;
5)��
2.2.1 �	�
�� 
��� )��
¨fcd���" 1·�0�¸��!¨fu*

�EW¹,ªc�+)-� ��*0," �)o�
u �� mg�l 10 mg� �0�.3Zº�v g
/Ej," w�)¨fu �,�-,¨f�34
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$��� a1bc9>���� KBr$�O\ 8
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q
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��
�
��

ISO2��N�"� O�PE"# AGBQ� �
QRQS&T�BP���1(���UV;�
Herbig AeBe Q� T Tau WQ&T�X'��UH
"YZ[\-]^G��_%`�1�
(� A1
:���"���+� YZ�ab�cd�%e�
���#J�f@�5gh�i:1�'�� $
(� YZab�cd�%e����"���+�
���'�Jj�"k1l� YZ[4H�Z[�
J�m5%�#f' nIRAS 09425-6040 #�E�

+�1&'11)o� �:�p�&Qqrq�#YZ
ab�cd�#'$�;Asj@t'u�1�'
&'12)� I����� m;vT�J#w#H�Z
["xy��'�;z�1� YZ#�;��#{
|}^~�&xyu;z�1�'�� �;��#
}^~�"#��%�  ��@1��!#"#�
��� 23"#A1$"�N�"�:1(YZ[
\-]^G�>["� �1�1�����$��
��H���%&��'�����k��
3.1 ��
A1$"�N�"#.-�� ((MgxFe1�x)2

SiO4) ;�^
�\� (MgxFe1�xSiO3) �4�
ab�cd�%�u��4@���1�'�� A
�45&���YZ%B�&+�"��A;#�
���f�w'���()�:'��+*�"

�+�"��� ��+A1:�5,�+�,��
'&' Mg100� �+�� �&�,a�����
^G (Mg2SiO4) ;�����^G (MgSiO3) %
N��4@����� AA"#� -W.&�;�
�� 6� AFGL4106 nD� Qo; NGC6302 n�
QRQSo � ISO�4�DE�¡	G��¢�(
n�Z[£��:�
7#¤'���o� /¥��
#�1�1�¦���%§¨�$"�(� a�
����^G0;�����^G0� 100 K "
��¡	G� n§¨©�� 100 K �ª�17�
«¥(+�o �2¬�¢����� AFGL4106,

NGC6302 �34��� 33.6�	
��*'­C
%t��'�%A1#a�����^G�4�+
�"� ���"��$"+AA�*'§¨ab�
cd�� ��'#	7ab�cd�%5M:1
�� $(�� 40�45�	
��+*'ab�
cd�%t��'�%� A1#�����^G�
4�ab�cd�;4'®6�¢�� 012E�
+� �� 19.5, 23.6, 27.6, 69 �	
����
ab�cd�%a�����^G;� $(��
19.5, 20.7, 21.6, 27.9, 30.5 �	
����ab�
cd�%�����^G;4'®6�¢��'
�� Molster�)713)�15)�# 17¯� AGBw�Q

� 5 a�����^G0°�	7�¡	G���
$�� YZ�±��² n³�: a, b, c ²o
��´��	78%¢����� µ�% 295

K nªCo ; 50 K n¶Co �·¸� ¹²#
��"� 1,000 cm�1 #��" 10�	
��
100 cm�1 #��" 100�	
��º9���
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1_�28�?
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g
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g 69���
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]^3 c� 5ydz {�
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g 72
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g 40�
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Z��<�V
�5�	
��5� ���[\�1������

v 6 AFGL4106 {����| � NGC6302 {��
���| 
 ISO�?	1_�28 {�V�
����
����"��	|�  ¡¢�

'7819:;2�=�1>>;2
 100K

�
1_�28 {£¤s¥� 100 K 
¦�
��,§�<#
| ,�¨�©���	� =
�1>>;2��ª�V« (ortho) �¬ªV
« (clino) 
­N	V«
1_�28�©�
��	�

v 7 I0®�
¯'()*+)
f)�lm�c
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Abstract : Crystalline silicates have been the

focus of dust researchers interests since their

discovery by ISO toward the dusty circumstellar

regions around evolved and young stars.

Crystalline dust allows us to draw a detail

picture of cosmic dust through their specific

vibration features in the infrared region. The

optical character of crystalline silicates should

thus be understood well in order to bring fruitful

results from the astronomical observations. We

present our laboratory work, which aims to

reveal the optical character of cosmic silicates,

and describe the nature of crystalline silicates so

far seen in space.
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