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Abstract: Xenon in a supercritical condition is an important solvent to investigate
various chemical systems. Xe is lipophilic and soluble in many substances. With its
highly sensitive NMR chemical shift Xenon serves as a probe used to characterize
solids, proteins and biomembranes, nanosystems, polymers, clathrates, mixtures, and
even to detect radiations of interest in astrophysics [1]. Consequently, gaseous, liquid
and supercritical Xe have been the subject of experimental investigation as well as
theoretical calculations [2-4].

In this work we study how the NMR chemical shift of the '**Xe in a supercritical
condition depends on the solvation and on many-body and relativistic effects. Solvation
effects are included using a sequential QM/MM methodology. Relativistic analysis is
made using 4-component Hartree-Fock calculations (4c-HF) and electron correlation
effects are considered using second order Mgller-Plesset perturbation theory (MP2). To
simplify the calculations of the relativistic and electron correlation effects we
decompose the chemical shift in various contributions. Calculations are made at the
non-relativistic Hartree-Fock (HF) level as an average over selected configurations
generated by Monte Carlo simulation and then the contributions due to electron
correlation and relativistic effects are added in a two-body approximation. Our results
are in agreement with the experimental data and show that the chemical shifts for Xe are
very well described at the HF level, with small contributions from relativistic and
electron correlation effects.
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