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In the phase diagram of Ba1−xKxFe2As2 , many studies claimed the existence of a Lifshitz transition tuned by K doping around x=0.75, 
which involves the change of the gap structure from the original s± symmetry, to a s- or d- wave symmetry, passing by an 
intermediate region where time reversal symmetry is broken and the superconducting order parameter becomes complex (s+is 
or s+id). S+is superconductors exhibit a range of unconventional properties, and the time-reversal symmetry breaking (BTRS) is 
mostly manifested in spontaneous currents around nonmagnetic impurities, that result in local magnetic fields. The BTRS state 
sets in at TcZ2, and beyond the mean field approximation, a situation in which Tc>TcZ2 can arise, implying the existence of a bosonic 
metallic non-superconducting state above Tc, in which time-reversal symmetry is broken.   
In this work, a combination of specific heat and spontaneous Nernst effect measurements have been performed in order to prove 
the presence of a bosonic BTRS state in Ba-122, at TcZ2>Tc. The specific heat data DeltaCel/T, presented in fig. 1, exhibit the 
superconducting phase transition at Tc, followed by a step-like anomaly above Tc highlighted by the black arrow. This anomaly 
cannot be caused by superconducting phases surviving at higher temperatures since no superconducting signal is observed in the 
magnetic susceptibility (blue curves). To investigate whether this anomaly can be associated with the BTRS state, the specific heat 
has been compared with spontaneous Nernst effect (SNE) (fig. 2).  A SNE signal ≠0 appears at TcZ2=13.25K, highlighted by the 
vertical green dashed line, and coincides with the high-temperature anomaly in the specific heat. These observations commonly 
agree in detecting the breaking of time-reversal symmetry at TcZ2 and allow to confirm the existence of a bosonic metallic state 
in the range Tc < T < TcZ2 in Ba1−xKxFe2As2.  

Fig. 1: Specific heat (red dots) and magnetic susceptibility 
(blue curves) of Ba1−xKxFe2As2 with x=0.75. The vertical black 
arrow indicates TcZ2. 

Fig. 2: Specific heat (left-axes) and Spontaneous Nernst effect 
(right-axes) of Ba1−xKxFe2As2 with x=0.75. 


