éé novel SuperConductors and Synchrotron Radiation: q
,/* state of the art and perspectives

SCSR Adriatico Guesthouse, Trieste, Italy / 10-11 December 2014 Elettra Sincrotrone Trieste
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Despite the extensive literature on high temperature superconductors, the critical
dynamics of an incipient condensate has so far been studied just in equilibrium conditions.
Here, | show that resolved THz measurements of Bi,Sr,CaCu,0s.:5 discriminate the
temperature regimes where superconductivity is coherent, fluctuating or vanishingly small.
Above the transition temperature Tc the recovery to equilibrium conditions displays power
law behaviour and scaling properties. The experimental evidence that some of the
exponents weakly depend on doping level provide hints of universality in systems far from
equilibrium. We find partial agreement between the scaling law of the optimal doped
sample and the Time Dependent Ginzburg-Landau (TDGL) model. Inherent limits of TDGL
call for non-equilibrium field theories treating fast degrees of freedom and fluctuations on
equal footing. These results open a timely connection between superconducting
condensates and Bose-Einstein condensates of ultra-cold atoms.



