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Theoretical models of the SED evolution of protoplanetary disks play essential role in deriving
detail information from observational data on protoplanetary disks. We investigate the thermal and
SED evolution of disks due to dust growth and settling, performing numerical simulations of dust
growth and settling. Our results are summarized as follows. (i)The absorption surface of a minimum-
mass nebula disk goes down with sub-micron dusts. the descending time of the absorption surface is
about one million yr. (ii)The descent of the absorption surface does not change the disk temperature
much. The disk temperature is lower than 1/2 of that of the Hayashi model. This indicates the
existence of icy planetesimals in Earth-forming region. (iii) The decay of the infrared excess in the
SEDs with the time scale of millions yr can be explained by dust growth and settling. This indicates
the possibility of the much longer life time of protoplanetary disks than ten million yr.
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SED (spectral energy distribution) r2sItvu&wyx{z0|~}���X��p w �{� SED r4s��,�C� gyj4�8� ����� q6_8`4a0b0cIdfeXgvi.� tv� m 0.001 �,� i@�l��� 0.1 �� i6��g{�Cm��4����p4o9�����C�O���8p8o9� (e.g., Beckwith et al.1990)
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(e.g., Kokubo and Ida 2002; Inaba et al. 2003)
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(e.g., Goldreich and Ward 1973)
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6Õ2hÀ´ ó � ©2óHn Ý �#��3 ��� q6a4b0ü8ýXg¡þ0ê ©9ó �¡_@`0a4b2cXd¡e�g r4s � � g¼j8�m;n0o8p t qo�yÈB�k�Y���8¹�gyý"N } ��pC·��Cí,�õ® � 
\q ©2ó �y�{þ�r �.� t�s .Ig¼_@`0a4b0cIdfer0s � � g[j8�Ig8���9mvqo�{ÈB� ý�NIm � �¡_4`0a2b0cOd¡eXg�t2« 6 SED

g�u : ��� ñ8�@òI}Ev�w ·�9í,��®�x�y�zXg&{fð ©9ó �y�_6`4a.b@c�dåe�g��[ÈM� ý�N64Â t q�a.b@ü@ý4����gf�9| © ç)è g1y"z3} �[Þ p�~,ã&�º�4p w � (e.g.,
Weidenschilling 1980, 1984; Nakagawa et al. 1981, 1986; Mizuno et al. 1988; Miyake and Nakagawa
1995)
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