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Theoretic study [1] shows that under definite conditions a condensed excited matter (Rydberg matter – RM) can be formed. Cesium, for example, can have in this state the gas density, the low work function and rather a high electrical conduction. The RM is interesting not only as a subject of physical research but because the conditions of its formation and expected properties are such that it could be technologically easy and highly efficient to use it in a thermionic converter (TIC) of the thermal power into electrical one. A group of Swedish scientists of the Chalmers University of Technology made the experiments confirming, in their opinion, the RM formation in the TIC interelectrode medium [2]. Nevertheless, the RM theory has not been sufficiently supported by the experimental work.

We carried out the experimental research using the technology developed at the Chalmers University. When solving the main task – the research into the TIC interelectrode medium properties when simulating the conditions of the RM formation – we used the electrophysical and optical analysis of the electrodes and processes occurring in the TIC interelectrode plasma. The experimental facility and the TIC design made it possible to measure the characteristics in two modes depending on the way of the cesium supply into the TIC interelectrode space: classical TIC with the steady-state cesium vapor pressure (equilibrium mode); the "open" TIC with the cesium pumping through the perforated collector and interelectrode space (dynamic mode) [3]. The TIC collector was a disc of nickel perforated foil coated with carbon.

The simulation of the conditions of the RM formation was started from a dynamic mode of cesium supply into the TIC interelectrode space. At a low cesium vapor pressure (less that 0.1 Torr) in the TIC interelectrode space, we managed to repeat the “Swedish” results – the decrease of the collector emitting work function from the initial value of 1.5 eV to 1.0 eV and the decrease of the barrier index from 2.0 eV down to 1.6 eV.

These values remained same low also after transition from a pumping-through mode to a conventional equilibrium cesium supply mode, which is important and novel as compared to the data received in recent years. This phenomenon requires further study, as it not only opens the new line in the TIC physical research, but also can serve for the effective solution of a number of applied problems when creating the low-temperature high-performance thermionic converters.
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