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Abstract: This talk will report our STM/S studies on the iron-based superconductor Fej.(Te,Se).
Earlier, we reported the discovery of a zero-energy mode localized at each interstitial Fe impurity sites
(Nature Physics 11, 543-546, 2015). Further study has shown that, in addition to the novel localized
effects, these interstitial magnetic impurity atoms also collectively destroy the superconducting
condensate by decoherence, not by reduction of the pairing strength (energy-gap). This phenomenon is
inconsistent with the Abrikosov-Gor’kov description of the effects of magnetic impurities on
superconductivity. With a quantitative analyses of our STM/S results, we show that the linear
reduction of T, with increasing of the impurity concentration displayed by the magnetic susceptibility
measurements is also consistent with the decoherence effect. In addition, we will show the results of
the temperature dependent STS measurements to demonstrate that the interstitial Fe impurity atoms
collectively drive a quantum phase transition from the coherence dominated superconducting state to

an unknown quantum state.



