Prediction & Determination of the structural parameters of incommensurate crystal structure in Ca & Sc  at high pressure
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Ca shows an interesting high-pressure phase transformation sequence, but, despite similar physical properties at high pressure and affinity in the electronic structure with its neighbors in the periodic table, no complex phase has been identified for Ca so far. We predict an incommensurate high-pressure phase of Ca [1] & determine the structural parameters of incommensurate phase for Sc [2] from first principle calculations and describe a procedure of estimating incommensurate structure parameters by means of electronic structure calculations for periodic crystals. We predict incommensurate  phase above 122 GPa for Ca. Our results for Sc  show that  (cH/cG) increases with pressure up to 60 GPa approaching but never reaching the commensurate value 4/3. Hence calculations do not confirm the prediction ma de based on the reanalyzing of experimental data. When pressure exceeds 70 GPa,  shows a sharp decrease that might be considered as the precursor of a new structural phase transition.
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