
 

Scientists developed a high-performance
superconducting material by mixing iron and
selenium

October 29 2012

(Phys.org)—Physicists describe how they have synthesized a new
material that belongs to the iron-selenide class of superconductors, called
LixFe2Se2(NH3)y, in a paper about to be published in EPJ B. The work
was carried out by Ernst-Wilhelm Scheidt from the University of
Augsburg and colleagues. This material displays promising
superconducting transition temperatures of 44 Kelvins (K) at ambient
pressure, thus improving upon traditional copper-based high-temperature
superconductors.

The ultimate goal of scientists developing such materials is to reach
superconducting characteristics at temperatures above that of liquid
nitrogen (77K), which is the benchmark temperature to make them
attractive for applications.

Until now, superconductors based on iron and arsenic discovered in 2008
worked at 56K. As recently as 2010 attempts to develop other materials
replacing arsenic with selenium yielded iron-selenium materials with an
intercalation of potassium, rubidium, cesium or thalium. These
materials, belonging to the family of iron chalcogenide materials,
reached a superconducting temperature of 32 K.

The authors have now used a chemical synthesis method to intercalate
lithium atoms between layers of iron and selenium. Similar to the way a
cocktail would generate an exciting new flavour, stirring all these
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ingredients for several hours in liquid ammonia produced exciting new 
superconducting properties. They found that these properties are
controlled by electronic doping and expansion of the iron-selenium
material's lattice structure, which is gained by intercalating the lithium-
based electronic donor molecules.

Unlike previous attempts, the authors showed in this study that these
materials can be successfully synthesised with a remarkable degree of
purity. In addition, the fraction of the material that is superconductive
was almost 80 percent, the highest reported for materials in the
intercalated iron chalcogenides family.

Going one step further, the authors also showed that using sodium
instead of lithium will further increase the superconducting temperature
to 45.5 K.
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