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Cuprate superconductors are characterized by high critical temperatures exceeding liquid
nitrogen temperature (77K), giving them a strong potential for industrial applications.
However, a dip in the density of electronic states near the Fermi energy, named the
pseudogap, was found to reduce the number of electrons contributing to the
superconducting state, and, as a result, decrease the critical temperature. A better
understanding of the pseudogap and superconducting states may allow the critical
temperature of these superconductors to be further increased. The current study employed
Angle-Resolved  Photoemission  Spectroscopy (ARPES) to characterize the
superconducting gap and pseudogap of Bi,Sr,CaCu,Os+s (Bi2212), a high critical
temperature cuprate superconductor. A high-quality single crystal sample of optimally
doped Bi2212 (Pb = 0.4, Y = 0.05) was prepared by the Traveling Solvent Floating Zone
(TSFZ) technique. Its orientation and crystallinity were confirmed via X-Ray Diffraction
(XRD). The sample’s electron transport and thermodynamic properties (electrical
resistivity, magnetic susceptibility, and Seebeck coefficient) were measured over a wide
temperature range from 5 to 300 K. Finally, ARPES measurements were performed to
investigate the energy-momentum dispersion of conduction electrons in close vicinity to
the Fermi energy. These measurements allowed us to study the evolution of the pseudogap
and superconducting gap as a function of temperature and Fermi vector on the 2D Fermi
surface. Ultimately, it is hoped that this work will lead to a better understanding of cuprate
superconductivity in the optimally doped regime.
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