Electrons in Liquid Ammonia and in Water: From Blue Electrolytes to Golden Metals
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It would be exciting to have water with metallic properties; however, attempts to
convert pure water from a perfect insulator into a metal by pressurizing the system remain in
the realm of science fiction. This is because the estimated required pressure of 48 Mbar is an
order of magnitude higher than what is accessible in the laboratory nowadays and may only
exist in cores of large planets or stars. In this talk, we show that a metallic aqueous solution
can be prepared by massively doping water by electrons liberated from alkali metals. Note that
metallic solutions of liquid ammonia have been known for decades. However, it is a textbook
knowledge that dissolution of alkali metals in water leads to an explosive chemical reaction,
thus only low (sub-metallic) electron concentrations have been prepared so far. We have now
found a way around the explosive chemistry by adsorbing water vapor at a pressure of about
10" mbar onto a train of liquid sodium-potassium alloy drops ejected from a nozzle into a
vacuum chamber. This leads to a formation of a transient gold-colored layer of water doped
with ~5x10?! electrons/cm?, the metallic character of which is demonstrated by a combination
of optical reflection and synchrotron x-ray photoelectron spectroscopies.
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