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Introduction

Transition from the Mott insulated state into metallic and superconducting (SC) state is driven in cuprates by external doping.
However, doping is not the thermodynamic path, and the actual number of carriers may be different from the doping level, x.
It is assumed that initially doped holes go onto the oxygen sites, since the Cu(d®)- and the oxygen levels are separated by
a “charge transfer gap”(~1.2-1.5eV).With the increase of concentration, x, charges of dopant ions rearrange the overall
energy balance, so that at x as small as x~0.03, recent ARPES experiments testify in favor of the bands formation. Amount of

the Sr-doped holes and the effective number of carriers has been subject of intense research since early days of the High-T.
era, mainly by means of measuring the Hall coefficient, Ry, as a function of the dopants’ concentration and the temperature.

Results and Conclusions

Until recently the reliable Hall effect data for LSCO were available mostly below the room temperature interval. There was
no consensus in the interpretation of the concentration and the temperature dependence of the data.

For this Report we have analyzed a large number of recent data for Ry(x, T) in LSCO that now cover the broad range of both
concentrations and higher temperatures (up to 1000K). We arrived to the following conclusions:

I. The effective number of carriers from the Hall experiments, ny, , can be presented as the sum of the contributions due to
the external doping and from thermally activated carriers:

Npan= No(X) + Ny(X)exp (-D(x)/T) [1]
I. The activation energy, D(x), is the thermodynamic characteristic. The activated behavior must come about from some
bound levels. It turned out that D(x) deduced from the Hall data, coincides with the distance to chemical potential for the so-
called van Hove flat band, as measured by ARPES. We invoke the lattice involvement of in localizing states near (0,pi)
patches. A characteristic energy scale of the lattice localization was estimated as~10meV.

I1l. The notorious pseudogap temperature, T*(x), follows from Eq.[1] just from comparison when the number of doped
carriers and activated ones becomes approximately equal.

IV. It follows from Eq.[1] that number of holes on the Cu-sites is not preserved, and, hence, spins are moving around.
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