Pressure determination at high temperature using optical sensors 
and study of argon phase stability upto 723K
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Optical standards provide more convenient, reliable, and accurate means for pressure estimation in diamond anvil cell experiments. It is known that pressure determination at high temperatures is complex mainly due to the temperature induced shift and thermal broadening of the fluoresence lines. Strontium borate (SrB4O8) is known to have a very sharp peak with negligible thermal broadening [Leger et. al. 1990]. Datchi et. al (2007) has reviewed various pressure sensors and have shown that Strontium Borate serves as a good pressure marker upto 20GPa and 900K, above this range, Raman lines of c-BN were used. Previously, Alexanderite was studied by Jahren et. al. (1991) under hydrostatic and non-hydrostatic conditions comparing with ruby upto 50GPa and 550K. Towards estimation of error between different fluoresence standards and for the calibration of our high pressure – high temperature resistive heating DAC cell, we made a comparision study of the optical standards. Here, we present our results on comparision with Ruby, SrB4O8, Sm:YAG, and Alexanderite under hydrostatic 
conditions at high temperatures upto 723K in the resistively heated DAC cell. 
Using SrB4O8 for pressure determination, the phase diagram of argon was studied under high pressure upto ~10GPa and 723K.
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