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INTRODUCTION

It is believed that understanding the mechanism of electron pairing in high-temperature superconductors (HTSCs) will indicate the direction of synthesis of superconductors with a desired high T..
For this, it is necessary to study the properties of HTSCs, especially cuprates, in the normal state, where the pseudogap (PG) is opened at T*>>T_[1, 2]. It is worth noting that the PG state refers to
a range of temperatures and energies where the density of states in a superconductor is reduced, but superconductivity is not yet fully developed. This state near T, is sensitive to the influence of a
magnetic field, which can further modify the transport properties of a HTSC. Obviously, applying of an external magnetic field is one of the promising methods to study superconducting properties
of cuprate HTSCs.

In our work, we studied a high quality 100 nm-thick YBCO film with T, = 88.7 K in zero magnetic field (Fig. 1). Resistive measurements were carried out in a magnetic field up to 8 T in B||ab
configuration (Fig. 2).
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Fig.1. Temperature dependence of p for YBa,Cu,0, ; film in the absence where p\(T) = aT + p, Is the resistivity of the sample in the
fg. ' Ip _ f!old =0 dp ™ 2 I'; 7'3 line defi T Fig.2. Temperature dependences of p in units of (p/py) of the YBa,Cuz0, ; normal state, extrapolated to the low temperature range.
of external magnetic field (B = 0, dots). The solid red line defines py(T) film, obtained for the field oriented parallel to the ab-plane (B || ab, B = 0, Accordingly, a determines the slope of the linear dependence
extrapolated to the low-temperature region. The open circle corresponds 05,1,2,3,4,56,7and 8 T). p, =203 uQ-cmat T = 92.3 K is a normal state ' ) : o
to temperature T*. Inset: method for determining T* using the criterion resistivity in the vicinity of the SC transition.. pN(T), ar‘d po 1 the residual resistance cut off by this line along
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In our approach, in order to explicitly describe the PG
temperature dependence A*(7) under the influence of ' In(e ) =-1,26
external magnetic fields, we use an equation proposed within
the framework of the local pair (LP) model [1, 2], to
describe the experimentally measured ¢'(7):
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In this case, the dynamics of pair formation (1 — T/T*) and
pair breaking (exp/~4*(T)/T]) above T. are taken into
account. Here, T Is a current temperature, T* is a PG
opening temperature, A, is a numerical factor, £,(0) is a
coherence length along the c-axis, ¢ Is a reduced
temperature, ¢*, IS a theoretical parameter, 4*(T)= 4*(T;).
All this parameters can be determine from the experiment.

Using 3D Aslamasov-Larkin and 2D Maki-Thompson
conventional fluctuation theories, we know how to determine
mean-field critical temperatures T,", responsible for ¢, and
£.(0) [3]. Therefore, here the problem was reduced to finding
the appropriate values of A,, ¢*,, and 4*(T). Fig.3 shows some
of the corresponding sets of ¢'(T) calculated for different H.
Having obtained reliable data of the fitting parameters, we
plotted series of A*(T,B) (Fig. 4), using corresponding equation
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