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            Abstract
Pressure has an essential role in the production1 and control2,3 of superconductivity in iron-based superconductors. Substitution of a large cation by a smaller rare-earth ion to simulate the pressure effect has raised the superconducting transition temperature Tc to a record high of 55 K in these materials4,5. In the same way as Tc exhibits a bell-shaped curve of dependence on chemical doping, pressure-tuned Tc typically drops monotonically after passing the optimal pressure1,2,3. Here we report that in the superconducting iron chalcogenides, a second superconducting phase suddenly re-emerges above 11.5 GPa, after the Tc drops from the first maximum of 32 K at 1 GPa. The Tc of the re-emerging superconducting phase is considerably higher than the first maximum, reaching 48.0–48.7 K for Tl0.6Rb0.4Fe1.67Se2, K0.8Fe1.7Se2 and K0.8Fe1.78Se2.
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                    Figure 1: 
                        Temperature-dependence of electrical resistance for Tl
                        
                        0.6
                        Rb
                        
                        0.4
                        Fe
                        
                        1.67
                        Se
                        
                        2
                         at different pressures.
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Figure 2: 
                        Temperature dependence of thealternating-current susceptibility for Tl
                        
                        0.6
                        Rb
                        
                        0.4
                        Fe
                        
                        1.67
                        Se
                        
                        2
                         at different pressures.
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Figure 3: 
                        Temperature dependence of the resistance for K
                        
                        0.8
                        Fe
                        
                        1.7
                        Se
                        
                        2
                         at different pressures.
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Figure 4: Pressure dependence of the  Tc for Tl0.6Rb0.4Fe1.67Se2, K0.8Fe1.7Se2 and K0.8Fe1.78Se2.[image: ]
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A second wind for iron superconductors
Reports of superconductivity at up to 32 kelvin have boosted interest in a family of superconductors known as the iron chalcogenides. Pressure can have a significant role in the production and control of superconductivity in iron-based superconductors, and here Sun et al. report that as pressure on a system increases, superconductivity in the iron chalcogenides vanishes at first, then reappears in a second phase with a higher transition temperature at pressures above 11.5 gigapascals, or more than 110,000 atmospheres. This phenomenon could prove useful for manipulating the electronic and structural properties of materials without altering their chemistry. High-pressure studies are a useful method for investigating the mechanisms of superconductivity.
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