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The study of new nanostructured and nanoporous materials requires various characterization techniques. 129Xe nuclear magnetic resonance (NMR) provides a unique and comprehensive characterization of multiscale porous materials using the adsorption and diffusion of xenon atoms. 129Xe is particularly interesting due to its relatively high natural abundance (26.4%) and its nuclear spin (1/2). In addition to that, xenon atom has a very large electron cloud. Thanks to these combined features, this nucleus is very suitable for NMR spectroscopy: any change in its electron cloud is reflected in its NMR characteristics [1]. 
A large number of works are devoted to the study of hyperpolarized xenon in various media. However, there are few works that study xenon with a natural abundance composition and natural polarization in a liquid state.
The small gyromagnetic ratio (11.78 MHz/T) and the use of a resistive magnet (up to 1 T) impose limitations on signal magnitude. To achieve maximum sensitivity, a low-temperature high-Q NMR probe with the ability to change and adjust the frequency was developed and assembled. In addition, the xenon phase diagram is quite "capricious": when condensing xenon gas into the experimental cell and maintaining it in a stable liquid phase, a number of problems may arise. To ensure proper condensation and control of the xenon phase transition, heaters were added to the NMR probe: one is wound on the condensation capillary, the other is installed under the experimental cell. Several thermometers (PT1000) are also added to monitor the temperature gradient along the NMR probe. Additional corresponding radio frequency noise is eliminated.
In this work we present preliminary results of 129Xe NMR studies in porous media (inverse opal with cavities of about 200 nm was chosen as test sample) in liquid and solid phases.
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Fig. 1. 129Xe spin echo of liquid xenon in inverse opal sample obtained by a single scan. Xenon gas with natural content of the 129Xe isotope is used.
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