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Ultrafast quasiparticle dynamics in high-Tc superconductor YBa2Cu3Oy
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We have investigated ultrafast quasiparticle dynamics in a high-T¢ superconducting cuprate
YBaxCusOy (Tc~92 K). Transient reflectivity (AR/R) spectra in the spectral range of 0.1-2 eV
at 9 K (T< Tc) are characterized by the peak structure around the plasma edge (~1.1 eV) of the
steady state reflectivity. That is is attributed to the response of superconducting CuO; plane
because we can observe it for both excitation polarization conditions Epump||a and Epump||b. The
analysis using Drude-Lorentz model considering the Drude, mid-IR, intra-band, and inter-band
transitions clarifies that the spectral shape of AR/R is governed by the increase of the kinetic
energy of the charge carriers (9 K) and scattering rate y(295 K), respectively. Time evolution
of AR/R measured by 6 fs pulse indicates that the increase of kinetic energy of charges plays an
important role in the coherent phonon (70 meV) generation in superconducting state.
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