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High-pressure compression and control technologies were developed with high-power
lasers in a pressure range of Tera-Pa, which was unachievable with a conventional static compression
technique. States of BC-8 structured Carbon and liquid-metallic Carbon were obtained with these
technologies for the first time. Dynamical probing technologies were also established by using a
radiation source with laser-plasmas and XFEL. These compression and probing techniques realized the
investigation of details in the dynamics of the structure of matter under the high pressures, resulting
in the complex and mixed structures of compressed-matter, never created with a static compression
technique. Based on these results, creation of complex structures with different phases of matter, e.g.
diamond and BC8 structures, and micro-mezzo mixed scales could be created in the compressed carbon
created at Tera-Pa, which would lead to existing of quasi-stable high energy density matter at ambient

pressures.
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