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Theoretical and experimental evidence on the post-cotunnite phase transition in dioxide:
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The cotunnite-type structure is identified as the highest-pressure phase in many dioxides and the post-cotunnite phase w
still underdetermined. However, very recently, a&minitio work on silica has demonstrated a new possible phase transition to
an unexpected hexagonalJRetype structure at 690 GPa with skipping the cotunnite-type stability at the static temperature (T.
Tsuchiya and J. Tsuchiya, Proc. Natl. Acad. Sci. U.2.88 1252, 2011). In this study, we systematically examined possibile
post-cotunnite phase transitions in several low-pressure analogs of silica, &&Q, TiO2, and ZrGQ, with the electronic and
crystallographic properties. Based on the theoretical prediction, we have performed in situ LH-DAC experiments and succeede
in experimental synthesis of the flfetype post-cotunnite phase in HO

Research supported by Senior Research Fellow Center, Ehime University.
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Density of melt is an important property for discussing melts related geodynamics processes in the deep Earth. Density me:
surement of melt at high-pressure is challenging because of its technical difficulties. Several methods, such as sink-float ar
the shock experiments have been developed to measure the densities of melts, but they are not enough. We have developed
novel X-ray absorption technique to measure the densities of melts at the desired P-T conditions using the multi-anvil pres
and synchrotron radiation. However, it has an intrinsic uncertainty because the length of sample is not measured directly. X-ra
tomography is a breakthrough technique, which can yields the sample length as well as the sample absorption for X-ray. Thu:
we are developing the new density measurement technique for melts using the high-pressure X-ray micro-tomography. Here w
report the results of the reconnaissance experiments using the polycrystalline KBr up to 3 GPa.

X-ray tomography experiments were carried out using the tomography press TPH at BL20B2, SPring-8. The TPH is the 8C
tons uniaxial press with two wide windows for observation and equips the toroidal type opposed-anvils. The TPH was set or
the X-Y-Z-rotating stage and X-ray shadowgraphs of sample were acquired each 0.2 degree during rotation of the TPH. X-ra)
absorption of samplel/ (/) was calculated from the shadowgraph image, and the sample lemgth evaluated using the to-
mography slice image. Then, the densities of KBr at high pressures were calculated based on the Lambert-Beer law. The ma
absorption coefficient of KBr was evaluated from the data acquired at 0.1 MPa, where the density is well defined.
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Variety of Ti local structure in Tektite
Variety of Ti local structure in Tektite

Ling Wang*, Akira Yoshiasa, Takahiro Furuty, Maki Okubé
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Tektite is formed as the meteorite impact the earth surface. Mass extinction is thought the reason of impact event, which i
dated to 65 Ma. What happened at the event? According to research of tektite, speculate process of the event. Local structures
Sb, Zn in K-T clay are studied. Local structure of Ti in tektite is studied by X-ray Absorption Fine Structure (XAFS) method.
XAFS is an advanced method, which can get detail information of valance state, neighboring atoms and the coordinated stat
Local structures of Ti in tektites form different strewn fields are compared. The thresholds of XANES spectrum in various tektites
are the same. They are also the same with nature minerals, which is Ti 4+. The intensity of pre-edge in moldavite is smaller tha
other tektites. But the previous studied by Farges, F. is shown the pre-edge intensity of Moldavite is strong as another tektite, an
the coordination number is considered to four. According to the Fourier transformation spectrum are divided in three kinds. The
Hainantite, Indochinite, Bediasite; Australite, Philippinite and the Moldavite; the Ti-O distance becomes large in proper order
by each group. Coordination numbers and radial structure function determined by EXAFS analyses, we classified the tektites i
three types: in Hainanite, Indochinite and Bediasite, Ti occupy 4-fold coordinated tetrahedral site and Ti-O distances are 1.84
1.79 A; in Australite and Philippinite, Ti occupy 5-fold trigonal bi-pyramidal or tetragonal pyramidal site and Ti-O distances are
1.92-1.89 A; in Moldavite, Ti occupy the 6-fold octahedral site and Ti-O distance is 2.00-1.96 A. Ti occupies the TiO6 octahedral
site in many titanium minerals at ambient conditions. This study indicates that the local structure of Ti may be changed in the
impact event and the following stage. Tektites splash to the space and travel in several kinds of processes and routes, which le
to different temperature and pressure history. Local structure of Ti should be related with the temperature, pressure, quenchir
rate, sizes of impact meteorite and size of falling melts. As a result, there are some differences in the bonding structure of T
atoms and arrangements of neighbouring oxygen.

000 0O0: local structure, titanium, tektite, XAFS
Keywords: local structure, titanium, tektite, XAFS
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