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High Temperature and Pressure Synthesis, Compression Behaviors
and Thermal Expansion of Novel Transition Metal Nitrides
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Pressure is one of the thermodynamic parameters together with the temperature to control the stability of materials.
Ultra-high pressure in more than GPa regions allows us to obtain novel transition metal nitrides. This review shows a
synthesis system under ultra-high pressures and high temperatures called laser-heating diamond anvil cell system in the
first part. Then, our recent research results of the first synthesis of a novel niobium nitride, U2S3-type Nb2Ns are described.
In the second part, compression and thermal expansion behaviors of the U2S3-type Nb2N3 are shown and compared with
each other. Besides, the high pressure in-situ XRD and low temperature in-situ XRD measurement systems in the Aichi
Synchrotron Radiation Center (Aichi SR) are also described briefly.
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Fig.1 Crystal structure of U7Teiz-type W7Ni2.

Fig.2 Photograph of lever-type diamond anvil cell (DAC)
called “KUJIRA-type”.
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Fig.3 Schematic illustration around sample room of diamond
anvil cell for synthesizing metal nitride.
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Fig.4 Schematic diagram of double infra-red laser-heating
system using diamond anvil cell.
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Fig.5 Photograph of sample room during infra-red laser heating
in diamond anvil cell.
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Fig.6 Time dependence of temperature of sample in diamond
anvil cell.
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Fig.7 Rietvelt refinement results of synchrotron XRD profile.
Red cross (Zobs), black line (Zcaic) and blue line (fobs-Lcalc) represent
the observed, calculated and difference patterns, respectively.

Fig.8 Crystal structure of UzS3-type Nb2NGi.
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Fig.9 XRD system of BL2S1 at Aichi Synchrotron Radiation
Center. (a) Photograph around sample position, (b) high pressure
in-situ XRD setup, (c) low temperature in-situ XRD setup.
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