DIFFRACTION STUDY OF HTSC CUPRATE COMPOUND Hg,Tl-1223 UNDER HIGH PRESSURE
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The HTSC copper oxide Hg0.8Tl0.2Ba2Ca2Cu3O8+x (Hg,Tl-1223) attracts significant attention demonstrating a record high temperature of superconducting transition Tc. Moreover, external pressure leads to increase of temperature of superconductivity of HTSC compounds, underdoped or nearly optimally doped by charge carriers; because of both pressure induced intrinsic structural change and increase of charge carrier concentration in “superconducting” CuO2-planes due to charge transfer. To investigate an influence of these factors on structure and properties of Hg,Tl-1223 at both high pressure and low temperature the powder diffraction study was undertaken at SPring8 source, BL10XU beamline.

The diamond anvil cell was used as a high-pressure cell, low temperature measurements were performed using helium cryostat. The imaging plate (R-AXIS IV, 0.10 mm resolution, 300×300mm area size) was used as the x-ray diffraction detector, (=0.4959 Å. The exposure time of each measurement was 1-2 min. The measurements at room temperature were performed at P= 0.35, 1, 1.65, 3, 12, 15, 20, 35 GPa. At P= 0.35, 1, 1.65, 20 and 35 GPa the measurements were performed in the range 100-300 K with 5K step at cooling. GSAS program [1] was used for calculation of structural parameters, obtained discrepancy indexes were the following: wRp~3(5%, Rp~3(4%, (2~3-5.

Wide temperature range 160-260 K of a negative thermal expansion was observed at P=1 GPa only. This unusual behaviour is accompanied by increase of thermal vibration amplitudes for all atoms in the structure. It is established that the charge transfer between structural fragments under cooling at fixed pressure is absent. In general, the degree of distortion of CuO2-planes increases on cooling under high pressure. On the base of obtained results the criteria of high Tc values for relative compounds are considered.
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