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Newly Discovered FeAs-Superconductors: Opportunity and Challenge

First discovered about one century ago, superconductors can conduct electricity without
resistance. In 1986, Bednorz and Muller discovered a complex oxide of barium, lanthanum, and
copper became superconducting at 35 K in a great breakthrough that led to the discovery a class of
copper oxides with high superconducting transition temperatures up to a record of 138K, while
before 1986, most superconductors were metals and alloys superconducting below 23K. Most
interestingly, history seems to be repeating itself with the recent discovery of a new family of
FeAs-superconductors: the transition temperature has been raised from 26K to 55 K for the past
four monthswith variousrare-earth-metal-FeAsO compounds upon doping morecarriers. Thisis
once again another great breakthrough that has been sparking an orgy of research both
experimentally and theoretically, providing great opportunities and challenges for researchers
like you and me who can occasionally meet in the whole academic careers. Indeed, superconductors
redux, just asentitled in a piece of Nature News. In thistalk, you will first be guided to go through
the historical milestones of superconductivity. Then the past and latest progress of research on
FeAs superconductors, in which Chinese resear cher s have gone ahead of the rest of the world since
this discovery by Japan scientists, will be introduced. In addition, | will present a microscopic
model proposed by usto understand and analyze the origin and nature of superconductivity in this
family of FeAs compounds as well as the observed experimental results, with several predictions
being already seen in experiments and some to be verified in future. Finally, a pleasant outlook of
theresearch in thisfield is outlined.
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