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First detection of crystalline silicates around T Tauri star (Honda+2003, ApJ 585, L59)

forsterite (Mg2SiOa)
orthoenstatite (MgSiOs)
silica (SiOz)
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® Radial distribution: enstatite at inner hot region, and forsterite at outer cold region
(Bouwman et al. 2008, ApJ 683, 479 for T Tauri stars; Juhasz et al. 2010, ApJ 721, 431 for Herbig Ae/Be stars)

e Radial distribution: much crystalline materials at outer region brown dwarf systems?
(Riaz et al. 2012, MNRAS 420, 2603)

® Pancake-like shaped forsterite (Takigawa et al. 2009, ApJ 707, L97)

e High-temperature polymorphs (Z#) of silica: co-existence of tridymite and cristobalite
(Sargent et al. 2009, ApJ 690, 1193)

e Phyllosilicate-rich debris disk (Currie et al. 2011, ApJ 734, 115)
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High-temperature polymorphs of SiO;

. temp.
around T Tauri stars (Sargent+2009, ApJ 690, 1193) A
melt MgO-SiO2 melt
1723°C r=-----mmemmnnnee (65.1 wt.% SiO2)
cristobalite Q ~1570°C
e AL P 1470°C 4-----------nnnnnee , ,
& % rapid cooling
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cristobalite tridymite tridymite
(1470-1723°C) (867-1470°C) 867°C demeeieieianan. v . .
« enstatite (clino, proto)
iy quartz o cristobalite
image: NASA/JPL-Caltech

e tridymite
(Kirkpatrick+1983, AM 68, 1095)

“quench of high-T polymorphs”
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