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Superconductivity in high-temperature superconductors (HTSC’s or cuprates) can be understood by studying their 

properties in the normal state, which are well known to be very peculiar. The most intriguing property is a pseudogap 

(PG) observed mostly in oxygen deficient cuprates below any representative temperature T
*
 >> Tc [1]. At present, it is 

believed that the proper understanding of PG physics has to offer the possibility to decipher the basic pairing 

mechanism in the HTSC’s which still remains uncertain. 

For the first time, temperature dependences of the fluctuation conductivity σ΄(T), pseudogap parameter Δ*
(T) and 

thermoelectric power S(T) have been studied both for the single crystal and the polycrystalline Ho1.4Ba2.4Cu3.4O7-δ – 

CeO2(1wt%) superconductors.  

It is shown that in the single crystal near Tc σ΄(T) is well described by the 3D Aslamasov–Larkin (AL) and 2D 

Maki–Thompson (MT) fluctuation theories. At the same time, in the polycrystalline sample above the 3D-2D crossover 

temperature T0 σ΄(T) is solely described by the 2D-AL equation. The result points out the presence of fluctuating 

Cooper pairs (FCPs) in the samples, which are believed to be responsible for the PG formation. 

PG analysis allows us to trace the peculiarities on Δ*
(T) both in single crystal and polycrystalline samples. 

Moreover, obtained Δ*
(T) parameters are found to correlate with results of the S(T) measurements. In the single crystal, 

Δ*
(T) exhibits the maximum around Tmax ≈ 227 K, below which Δ*

(T) demonstrates descending linear region. 

Interestingly, such Δ*
(T) behavior is typical for all magnetic superconductors [2]. Finally, below Tpair ≈ 156 K Δ*

(T) 

acquires a shape usually observed in cuprate HTSC’s. Accordingly, S(T) expectedly changes its character at T = T
*
  and 

begins to decrease. After further cooling it demonstrates the plateau at (172−156) K. Below Tpair, where FCPs have to 
appear, S(T) starts to  decrease more rapidly. Finally, S(T) descends more intensively below T0, where FCP behave like 

quasi-SC pairs. 

In the polycrystalline sample, Δ*
(T) has a shape, typical for nonmagnetic superconductors, with a wide maximum at 

Tpair ~120 K, and S(T) shows no peculiarities T
*
. Down to Tpair, S(T) increases linearly, which is typical for cuprates. 

Below Tpair, S(T) unexpectedly increases, showing a maximum at about T01. But, like in the case of the single crystal, 

below T01 S(T) rapidly decreases most likely due to formation of the SC fluctuations in the sample. 
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