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We study the excessive conductivity ∆σ as a function of temperature and angle
between the magnetic field 15 kOe and the ab-plane α in untwinned YBa2Cu3O7−δ

single crystals with a small oxygen hypostoichiometry. Assuming that ∆σ ∝ (T −Tc)−β

near the critical temperature Tc we found that the function χ(T ) = −d(ln∆σ)/dT is
characterized by the superconducting transition Tc0, vortex-lattice (VL) melting TM ,
and the mean-field critical Tc temperatures. We found that: (i) the χ(T )−1 has a linear
asymptotes β−1

c0 (T − Tc0) and β−1
c (T − Tc) nearby the Tc0 and Tc with βc0 > βc =

1/2 which means a crossover from the tree-dimensional-like (3D) behavior to the lower
effective dimensionality. (ii) The transitional region Tc − Tc0 increases from 0.3K at
α = 0 to approximately 6K at α = 600. (iii) The peaks at the TM grow up and shift
toward the Tc0 with increasing α. (iv) The χ(T ) displays a universal scaling in reduced
coordinates. (v) The function ∆σ(T ) displays a pseudogap behavior and the 3D-2D
dimensional crossover. We relate these features with the Hikami -Larkin model for the
fluctuation conductivity at T > Tc and with the 3D-2D crossover on the VL melting
line caused by the crossover of the upper critical magnetic field Hc2(α, T ) through the
elastic moduli of the VL which are polynomials of the ratio H/Hc2(α, T ) at T < Tc.
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