Hydrostatic pressure effect on the pseudogap in slightly doped Y, :Pry3,B8a,Cu;0-_5 single crystals
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Introduction and motivation

The discovery of high-temperature superconductors (HTSCs) is undoubtedly one of the landmark events in modern solid state physics. However,
despite the efforts of numerous scientific groups and an extraordinary number of publications on HTSCs, the mechanism of superconducting
(SC) pairing, which makes it possible to obtain real Cooper pairs at T >> 100 K, is still not clear. The pseudogap (PG) state, which is opened in
cuprate high-temperature superconductors (HTSCs) below the characteristic temperature T* >> Tc, IS one of the most mysterious and
simultaneously interesting phenomena in modern solid state physics [1]. It is well established that in HTSCs, the PG is observed when the

charge carrier concentration varies between slightly do
shed more light on the mechanism of superconducting
believed to be the most reliable material for studying the

ned (SD) and optimally doped levels. Understanding the PG physics would definitely
pairing in HTSCs, which is also not fully clarified yet. The YBa,Cu,;0O,_, cuprate Is
PG [1], especially when high pressures is applied.
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The crossover temperature T, determines the coherence length along the c-axis £c(0)=~(3.36+0.01)A at P=0, which decreases to (3.05+0.01)A, at P= 0.97 GPa. At the same time, A*(TG) increases with
Increasing hydrostatic pressure at a rate dinA*(T;)/dP=0.10 GPa, implying an increase of the coupling strength with increasing P, whereas the BCS ratio 2A*(Tg)/kgTc = 5 remains constant.
The dependence A*(T) shows a narrow maximum at high temperatures, which is typical for magnetic superconductors [2] and is due to the presence of magnetic inclusions PrBCO in the sample. Note

that the slope of the dependence A*(T) below T

that below Tgp,y < T
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Increases with increasing pressure and at P = 0.97 GPa coincides with the slope in the Fe-As base pnictide SmFeAsO, 4 [2]. By analogy, it is assumed
the spin density wave regime is realized in the sample.
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