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Synthesis of exotic compounds with exotic properties
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Pure metals (Al, Fe. Nb, Ni, Ti and Zr} have been irradiated in air and N; gas using a
high-power pulse laser, and surface products, nitrides and/or oxides, have been identified by X-ray
diffractometry (XRD). Which of the nitrides and oxides are formed on the irradiated surface of
these metals mainly depends on the boiling point of the metals.

Deposits of nitrides and oxides of Al and Ti have been also produced by laser irradiation of Al
and Ti target in air, N,, and NH;-+N, gases. Microstructure and constituent phases in these
deposits have been examined by scanning electron microscopy (SEM), transmission electron
microscopy {TEM) and XRD. The distribution of metailoid elements has been investigated by
Rutherford backscattering spectrometry (RBS). On the bais of the resuils of these examinations,
the nitride and oxide deposits have been shown to be formed by reactions between ambient gas
and metal-melt or metal vapor which take place during pulse laser irradiation. The deposits
produced by pulse laser irradiation of metal targets, Al and Ti, consist of a thin film condensed .
from traget metal vapor and droplets solidified on the substrate. The constituent phases in the
solidified particles have been found io be determined either by the solubility of gas elements in
molten droplets or by the subsequent rapid solidification rate of droplets. The constituent phases
in the deposited thin films are determined by the formation energy of relevant phases.

Synthesis of exotic compounds under high pressure shock wave compression has been also
attempted. Some preliminary results have been obtained, which suggest that exotic materials
would be formed in some heavy metal-metalloid element systems under high pressure shock wave
compression. Relevant experiments are presently in progress.
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