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Abstract: We report here the fluctuation induced excess conductivity and IR spectra in Bi2Sr2Ca1-xYxCu2Oy (0.00 
< x < 0.50) superconductors. This work is done by using the reported data of Sedky, Physica B 410, 227 (2013), 
and with the help of Anderson and Zou relation. The logarithmic plots of excess conductivity ∆σ and reduced 
temperature Є reveal two different exponents corresponding to unique crossover temperature in the slope of each 
plot. The first exponent is obtained in the normal field region at a temperature of (𝑇𝑇𝑐𝑐mf<< T < 2 𝑇𝑇𝑐𝑐mf), while the 
second exponent is obtained in the mean field region at a temperature of (T ~ 𝑇𝑇𝑐𝑐mf). The dimensional exponents 
are shifted from three dimensional (3D) to two dimensional (2D) for x < 0.30, but it is shifted from 2D to 3D for 
x = 0.50. Both zero kelvin critical magnetic fields and current density are considerably enhanced by increasing x 
up to 0.30 followed by a decrease with further increase of x up to 0.50. The vice is versa for the behavior of 
interlayer coupling, coherence lengths and anisotropy against x. On the other hand, IR spectra show absorption 
modes in the wave number range of 716-726 cm-1 according to the value of x. These results are discussed in terms 
of the correlation between carrier concentration, oxygen deficient and effective Cu valance which are induced by 
Y through CuO2 planes of BSCCO superconductors. 
Keywords: Y substitution; Conductivity; BSCCO; Critical temperature; Infrared. 

1. Introduction

The high temperature superconductors have a layered structure in which two dimensional conducting CuO2
planes are separated by Bi charge reservoir layers, which impede the movement of carriers normal to the 
conducting planes [1-7]. In particular, these types of materials exhibit anisotropy and small coherence length 
together with elevated values of critical temperature Tc. These materials have a significant effect on the 
fluctuations of superconducting order parameter, which have been early observed in the conductivity versus 
temperature measurements as excess conductivity. However, the fluctuation induced excess conductivity is an 
important parameter experimentally accessible method for exploring the normal state properties above Tc [3, 8-
10]. 

The fluctuation induced conductivity (FIC) analyses reveal that the contribution of excess conductivity is due 
to Gaussian fluctuation in the mean field region as well as the critical fluctuation region [11]. Gaussian fluctuation 
is probably dominant in the temperature region above the mean field temperature 𝑇𝑇𝑐𝑐mf when the fluctuation in the 
order parameter is small and the interactions between Cooper pairs can be neglected. While the critical fluctuation 
occurs in the critical field region below the 𝑇𝑇𝑐𝑐mf when the fluctuation in the order parameter is large and the 
interactions between Cooper pairs is considered. The variation of excess conductivity with the reduced temperature 
helps the researchers to find the crossover temperatures, dimensional exponents, interlayer coupling, coherence 
lengths and anisotropy [12]. The dimensional exponents in high Tc materials are found to be zero dimensional 
(0D), one dimensional (1D), two dimensional (2D) and three dimensional (3D) [13, 14]. It seems that the 
dimensional crossover takes place between any two different dimensions and is mainly obtained above Tc at a 
crossover temperature To. It is found that the superconducting order parameter of BSCCO samples are 2D 
dimensional [15-19], and the crossover is occurred either from 3D to 2D or from 1D to 2D in the doped samples 
[20]. 

The lattice vibrations in ceramic cuprates have been considered early as the subject of numerous studies and 
applications such as optical Kerr shutter (OKS), switching broad-band amplifiers, detectors and many other 
switching devices. Now, some evidences for electron- phonon coupling have been reported by infrared 
spectroscopy. Most of IR-active phonon studies based on high Tc superconductors are focused on the frequency 
region of 50-520 cm-1, and few reports in frequency region of 600 - 700 cm-1[21-23]. Bi: 2212 high Tc system is 
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potentially one of the most appropriate systems for the study of impurity doping at the Ca site. In order to 
distinguish the different roles between the spin vacancy and the carrier concentration, the effect of impurity doping 
on the infrared spectra is considered. However, IR spectra of the samples in powder form are carried out by using 
IR unit in which KBr is used as a carrier. The powdered samples are homogenized in spectroscopic grade KBr in 
an agate mortar and pressed in to 3 mm pellets with a hand press. We tried to minimize the grinding time to avoid 
as possible the deformation of the crystals structure, the ion exchange and the water absorption from atmosphere. 
Infrared spectra have been measured at room temperature for the multiphase superconducting samples, and the IR 
spectra display structures at ∼590 cm-1 and ∼530 cm-1. The difference of IR spectra can be taken as an indicator 
for higher Tc superconductor when the difference between them is small. 

Recently Sedky et. al. [24] have investigated the effect of Y substitution on the properties of Bi2Sr2Ca1-

xYxCu2Oy superconductors. The results of XRD, resistivity, effective Cu valence and hole carriers/ Cu ions have 
been presented in details.  It is found that the critical temperature, hardness and surface energy are improved by Y 
addition up to 0.30, followed by a decrease with further increase of Y up to 0.50.  As a continuation of the above 
work, we reported here the fluctuation induced conductivity produced by Y substitution on the same batch of 
samples. We have restricted our analysis to the mean field regime and crossover behavior and tried to extract some 
physical parameters such as coherence lengths, anisotropy, interlayer coupling, dimensional exponent, critical 
magnetic field and critical current density. Furthermore, The IR spectra are taken in the frequency range from 40-
800 cm-1 and the results are compared with the excess conductivity analysis. 

 
2.  Theoretical background 

 
The excess conductivity ∆σ due to thermal fluctuation is defined as the deviation of the measured conductivity 

of σm (T) from the normal conductivity σn (T) as follows: 
 
𝛥𝛥𝛥𝛥 = ( 1

𝜌𝜌𝑚𝑚
− 1

𝜌𝜌𝑛𝑛
) = 𝜎𝜎𝑚𝑚 − 𝜎𝜎𝑛𝑛                                                                                                                                    (1) 

 
where ρm and ρn are the measured and normal resistivity, respectively. ρn is obtained from the measured resistivity 
ρm at T ≥ 2Tc by applying the least square method to the Anderson and Zou relation, 𝜌𝜌𝑛𝑛(𝑇𝑇) = 𝐴𝐴 + 𝐵𝐵𝐵𝐵 [26]. In 
order to estimate the paraconductivity, Aslamazov and Larkin (AL) deduced the following relation for the 
fluctuation induced excess conductivity ∆σ [25] as: 

 
𝛥𝛥𝛥𝛥 = 𝐴𝐴 ∈−𝜆𝜆                                                                                                                                                             (2) 
 

here,  𝐴𝐴 = 𝑒𝑒2/32ℏ𝜉𝜉𝑐𝑐(0) for 3D, 𝐴𝐴 = 𝑒𝑒2/16ℏ𝑑𝑑 for 2D, 𝐴𝐴 = 𝑒𝑒2𝜉𝜉𝑐𝑐(0)/32ℏ𝑠𝑠 for 1D,  e is the electronic charge, d 
is the interlayer spacing between two successive CuO2 planes, ћ is the reduced Planks, constant, ξc(0) is the c-axis 
3D coherence length at zero temperature, s is the wire cross-sectional area of the 1D system,  λ is an exponent of  
dimensionality , and their values are 0.5, 1 and 1.5 and  > 2 for 3D, 2D, 1D and 0D fluctuations respectively, and 
Є is the reduced temperature given by [25-27]: 

 

𝜀𝜀 = 𝑇𝑇−𝑇𝑇𝑐𝑐
𝑚𝑚𝑚𝑚

𝑇𝑇𝑐𝑐
𝑚𝑚𝑚𝑚                                                                                                                                                                  (3) 

 
where 𝑇𝑇𝑐𝑐mf is the mean field temperature, above it the interactions between Cooper pairs can be neglected. We have 
followed the dρ/dT versus T plot to obtain the values of 𝑇𝑇𝑐𝑐mf from the peaks. 

For polycrystalline samples, the modified equations for 2D and 3D fluctuations are expressed as [28]: 
 
𝛥𝛥𝜎𝜎3𝐷𝐷 = 𝑒𝑒2

32ℏ𝜉𝜉𝑝𝑝(0)
𝜀𝜀−

1
2                                                                                                                                                    (4a) 

𝛥𝛥𝜎𝜎2𝐷𝐷 = 1
4
� 𝑒𝑒2

16ℏ𝑑𝑑
𝜀𝜀−1 �1 + (1 + 8𝜉𝜉𝑐𝑐4(0)

𝑑𝑑2𝜉𝜉𝑎𝑎𝑎𝑎
2 (0)

𝜀𝜀−1)
1
2��                                                                                                  (4b) 

 
where ξab (0) is the coherence length at 0 K across the ab- plane and ξp(0) is the effective characteristic coherence 
length at 0 K. On the other hand, the cross over behavior from 2D-3D occurs at a temperature T0 given by [27]: 

  
𝑇𝑇0 = 𝑇𝑇𝑐𝑐

𝑚𝑚𝑚𝑚 exp( 2𝜉𝜉𝑐𝑐(0)
𝑑𝑑

)2                                                                                                                                               (5) 
 

where ξc (0) is given by [29, 30]: 
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𝜉𝜉𝑐𝑐(0) = (𝑑𝑑𝑘𝑘
1
2

2
)                                                                                                                                                            (6) 

 
where k is the interlayer coupling, and expressed by [31, 32]: 

 
𝑘𝑘 = ln( 𝑇𝑇0

2𝑇𝑇𝑐𝑐
𝑚𝑚𝑓𝑓)                                                                                                                                                                 (7) 

 
3.  Results and discussion 

 
The resistivity versus temperature curves of the considered samples are given in Figure 1 (a - e). The normal 

resistivity is found to be linear as the temperature is reduced from room temperature down to a certain temperature 
TB. In this region 𝜌𝜌𝑛𝑛(𝑇𝑇) follows the above formula, 𝜌𝜌𝑛𝑛(𝑇𝑇) = 𝐴𝐴 + 𝐵𝐵𝐵𝐵 as discussed above. TB ~ 2𝑇𝑇𝑐𝑐mf is defined as 
the temperature below which the Cooper-pair formation starts [10, 33]. As the temperature is further reduced 
beyond the normal state region, the rate of change of resistivity becomes entirely different as compared to this 
region. This is mainly due to increasing Cooper pair formation as the temperature is reduced. Therefore, the 
fluctuation induced conductivity in this region follows the Aslamazov and Larkin (A-L model) [27] to yield the 
dimensional exponent appropriate to fluctuation-induced conductivity in these samples. 

However, ρn(T) is calculated by using the values of A and B parameters, which are obtained from the fitting as 
listed in Figure 1. We have extrapolated the linear fit of the normal state resistivity to the lower temperature regime 
as shown by straight lines in Figure 1. The straight columns drawn in the curves indicate the width of temperatures 
fitting.  One of them occurs at a temperature close to TB and the second at a temperature very close to room 
temperature. The mean field temperatures 𝑇𝑇𝑐𝑐mf  for all samples are estimated from the peak of dρ/dT against 
temperature plot, see Figure 2. Similar values are listed in Table 1. By using the values of ∆σ and reduced 
temperatures Є, we have plotted ln ∆σ against ln Є for all samples, see Fig. 3. It is evident from the fitting that 
there is one distinct change in the slope of each plot close to the mean field region. The corresponding temperature 
where the slope change occurs is designated as the crossover temperature To. Therefore, the crossover temperatures 
along with two different exponents are obtained from each plot with an accuracy of + 1K. Anyhow, the different 
values of Tc, 𝑇𝑇𝑐𝑐mfand To against Y content are shown in Figure 4 (a). Similar values are listed in Table 1. It is 
evident from the Figure that both Tc, 𝑇𝑇𝑐𝑐mfand To are increased by increasing x up to 0.30, followed by a decrease 
with further increase of x up to 0.50. 

 

 
Figure 1. Resistivity versus temperature for (a) pure, (b) x = 0.075, (c) x = 0.15, (d) x = 0.3 and (e)x = 0.5 samples  
 

The first exponent is obtained in the normal region above mean field region at a temperature range of (-1.10 ≥ 
ln Є ≥ - 2.04) for x = 0.00, (- 1.05 ≥ ln Є ≥ - 2.30) for x = 0.075, (-1.30 ≥ ln Є ≥ - 1.98) for x = 0.15, (-1.02 ≥ ln Є 
≥ - 2.31) for x = 0.30, (- 0.79 ≥ ln Є ≥ - 1.53) for x = 0.50. The exponent values are 0.57(3D), 0.39 (3D), 0.44 (3D), 
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0.46 (3D) and 1.10 (2D) for all samples, respectively. This indicates that the OD is 3D x = 0.00, 0.075, 0.15 and 
0.3 and 2D for x = 0.50 sample. While, the second exponent is obtained in the mean field region above Tc at a 
temperature range of (-2.22 ≥ ln Є ≥ - 3.83) for x = 0.00, (- 2.59 ≥ ln Є ≥ - 3.68) for x = 0.075, (- 0.2.15 ≥ ln Є ≥ 
- 4.03) for x = 0.15, (-2.31 ≥ ln Є ≥ - 4.06) for x = 0.30, (- 2.22 ≥ ln Є ≥ - 3.61) for x = 0.50. The exponent values 
are 1.08 (2D), 0.96 (2D), 1.05 (2D), 1.02 (2D) and 0.58 (3D) for all samples, respectively. This indicates that the 
0D is quasi- 2D for x = 0.50 sample, and 2D for the rest of samples. However, Figure 4(b) shows the variation of 
the order parameter as a function of Y content, and similar values are listed in Table 1. These results indicate that 
the crossover occurred from 3D to 2D for all samples except x = 0.50 sample, in which the crossover occurred 
from 2D to quasi- 2D. This is in good agreement with the behaviors of Tc, 𝑇𝑇𝑐𝑐mf and To for this sample, and also 
consistent with the reported data for true hardness and surface energy [24]. To our knowledge the analysis of 
fluctuation induced conductivity for the Y substituted at Ca site in Bi:2212 may be reported for the first time. 
 

  
Figure 2. dρ/dT versus temperature for Bi2Sr2Ca1-x 
YxCu2Oy samples. 

Figure 3.  Ln ∆σ against Ln Є for Bi2Sr2Ca1-x 
YxCu2Oy samples. 

 

      
(a)                                                                                          (b) 

 
                                                                                            (c) 
Figure 4. (a): Tc, Tc

mf and To versus Y for Bi2Sr2Ca1-x YxCu2Oy samples; (b): Order parameter, Interlayer coupling 
and anisotropy versus Y for Bi2Sr2Ca1-x YxCu2Oy samples; (c): Coherence lengths versus Y for Bi2Sr2Ca1-x 
YxCu2Oy samples. 

 
Anyhow, more than one region has been reported in pure and doped Y: 123 samples [27, 28, 32]. While, most 

of pure BSCCO systems are 2D behavior in the critical field region. Normally, the crossover occurs either from 
3D to 2D or from 2D to 1D in BSCCO systems due to the effect of radiation [20, 34-36]. But in the present case, 

44

A. Sedky et al. Journal of Materials and Applications 2019;8(1):41-49



the crossover is generally observed from 3D to 2D. Actually, the critical field region is controlled by the critical 
fluctuation results from the small mean free path of the charge carriers and also the short coherence length 
produced as the carrier concentration is changed [34-37]. This is, of course, due to the formation of high Tc phase 
produced by Y up to x= 0.30 as reported for Tc variation. It is also reported that the carrier concentration / Cu ions 
is decreased by x up to 0.30, followed by a decrease at x = 0.50 [24], in consistent with the present behavior. 

On the other hand, the interlayer coupling strength k is also calculated by using equation (7) , and their values 
are used for calculating c-axis coherence length at 0 K  ξc (0), in which d = c/2 = for Bi: 2212 systems [38]. For 
polycrystalline samples, ξp (0) given by [29]: 

 
1

𝜉𝜉𝑝𝑝(0)
= 1

4
[ 1
𝜉𝜉𝑐𝑐(0)

+ ( 1
𝜉𝜉𝑐𝑐2(0)

+ 8
𝜉𝜉𝑎𝑎𝑎𝑎
2 (0)

)
1
2]                                                                                                                    (8) 

 
ξab (0) is calculated in terms of ξp(0) and  ξc(0) values. Then, anisotropy parameter 𝛾𝛾 = 𝜉𝜉𝑎𝑎𝑎𝑎(0)/𝜉𝜉𝑐𝑐(0) , is easily 

obtained. However, the variation of k and 𝛾𝛾 against x is shown in Figure 4 (b), and similar values are listed in 
Tables 1and 2. The values of  𝛾𝛾 are nearly constant by increasing Y content up to 0.30, followed by a sharp increase 
at x = 0.50. 𝛾𝛾 is increased from 0.85 for x = 0.30 up to 1.09 for x = 0.50. But k is gradually decreased by increasing 
x up to 0.50.  Figure 4 (c) shows the behaviors of ξc (0), ξab (0) and ξp (0) parameters against Y content and similar 
values are listed in Tables 2. It is clear that ξc (0) is gradually decreased by x up to 0.50, which is consistent with 
the behaviors of c-axis and k. While ξab (0) and ξp (0) are decreased by x up to 0.30, followed by an increase at x 
= 0.50, which is consistent with the behaviors of Tc, carrier density and order parameter. Actually, the Bi: 2212 
system is essentially 2D with two Cu-O2 planes which are manifest in the lower values of k and higher degree of 
anisotropy as compared to Y: 123 systems [38]. However, the decrease of k against Y content suggested that the 
system has higher anisotropy, and consequently the carrier density should be decreased, as reported [24]. It has 
been also reported that the doping up to considerable level produces depletion for the excess of oxygen, thereby 
improving the metalcity of Bi-O layer [39], which is also observed in the resistivity curves for the present samples. 

The upper critical fields along the c-axis and a-b plane, and critical current density at 0 K J (0 K) are estimated 
by the following relations [3, 40, 41]: 

 
𝐵𝐵𝐼𝐼𝐼𝐼(𝑎𝑎𝑎𝑎) = 𝜑𝜑0

2𝜋𝜋𝜉𝜉𝑐𝑐(0)𝜉𝜉𝑎𝑎𝑎𝑎(0)
, 𝐵𝐵𝐼𝐼𝐼𝐼(𝑐𝑐) = 𝜑𝜑0

2𝜋𝜋𝜉𝜉𝑎𝑎𝑎𝑎
2 (0)

                                                                                                           (9) 

𝐽𝐽𝑐𝑐(0) = 2𝜑𝜑0
√6𝜋𝜋𝜆𝜆2(0)𝜉𝜉𝑝𝑝(0)

                                                                                                                                             (10) 

 
where 𝜑𝜑0 is quantum flux given by 𝜑𝜑0 = ℎ/2𝑒𝑒 = 2.07 × 10−15(web/𝑚𝑚2), and λ is London penetration depth 

at 0 K which is about 250 nm for Bi:2212 superconductors [42]. However, the behaviors of B and J(0 K)  against 
Y content are shown in Figures 5(a) and  5 (b). Similar values are listed in Table 2. It is clear that Bab, Bc and J (0 

K) are increased by Y content up to 0.30, followed by a decrease for Y = 0.50. This is due to the enhancement of 
flux pinning, which may be ascribed by increasing the pinning centers in these types of samples [42, 43].  

 
 
 

    
                                              (a)                                                                                        (b) 
Figure 5. (a): Critical magnetic fields versus Y for Bi2Sr2Ca1-x YxCu2Oy samples; (b): Critical current density 
versus Y for Bi2Sr2Ca1-xYxCu2Oy samples. 

 
  Anyhow, a universal dome- shaped Tc versus carrier concentration has been observed in Bi: 2212 system [43]. 

It is has been also reported that Tc increases with increasing carrier concentration until it passes through a 
maximum, after which it decreases and becomes zero above an optimum value of concentration [44]. Therefore, 

45

A. Sedky et al. Journal of Materials and Applications 2019;8(1):41-49



the reason for the enhancement in B and Jc up to Y = 0.30 is due to the change of carrier concentration brought by 
the replacement of Ca2+ by Y3+ ions in Bi:2212 system. This leads to electronic or chemical inhomogeneity in the 
charge reservoir layer (BiO/SrO), and supplies the charge carriers to the CuO2 planes through which the actual 
super-current is believed to flow [45-47]. So, addition of Y decreased the hole concentration and the system goes 
to optimally doped condition and leading to the enhancement of the above physical parameters. The reduction of 
these parameters again at Y = 0.50 is due to enhancement of anisotropy along with the decrease of coupling 
between the CuO2 planes. This is of course will helps for producing weak links inhibiting the flow of supercurrent, 
and reduces the values of B and J. This is also consistent with the values of OD for the Y = 0.50. Similar behavior 
is reported for the behavior of critical currents of Bi:2212 doped by Er, Fe and Ni at Cu site [48]. This is explained 
by increasing the pinning force density through the weak link and shifts the magnetic irreversibility line towards 
higher field values. 

 
Table 1. Tc, 𝑇𝑇𝑐𝑐mf, T0, J, λRI and λRII for Bi2Sr2Ca1-x YxCu2Oy samples. 

x Tc 

(K) 
𝑇𝑇𝑐𝑐mf 
(K) 

To 
(K) 

K λ RI λ RII 
 

0.00 88 92 101          0.60 0.57 (3D) 1.08 (2D) 
0.075 92 100 110 0.59 0.39 (3D) 0.96 (2D) 
0.15 101 112 128 0.56 0.44 (3D) 1.05 (2D) 
0.30 104 116 130 0.55 0.46 (3D) 1.02 (2D) 
0.50 50 74 89 0.51 1.10 (2D) 0.58 (3D) 

 
Table 2. ξc(0) , ξp , ξab, Bc, Bab  and for Bi2Sr2Ca1-x YxCu2Oy samples. 

x ξc(0) 
(Å) 

ξp(0) 
(Å) 

ξab(0) 
 (Å) 

γ Bc(0) 
(T) 

Bab(0) 
(T) 

   J(0)  
(A/cm2) 

0.00 5.96 5.41 5.66 0.85 1287.4 1093 1.59E+04 
0.075 5.91 5.26 4.99 0.84 1323.8 1118 1.64E+04 
0.15 5.76 5.22 4.92 0.85 1339.8 1163 1.65E+04 
0.30 5.71 5.18 4.84 0.85 1407.1 1193 1.66E+04 
0.50 5.50 5.91 6.02 1.09  909.5  996 1.46E+04 

 
The IR spectra of Bi:2212 superconductors reflect the contributions of electronic response of the charge carriers 

and lattice vibrations. Previous work of IR based on Bi:2201, Bi:2212 and Bi:2223 shows nine IR different active 
modes at 95 cm-1, 157, 200,  252, 298, 345, 460, 566, 632 cm-1  [49, 50]. While some other reports indicate that 
these modes are shifted to higher wave number (600-750) cm-1 by changing either oxygen deficient or carrier 
concentration through doping method [51]. However, the IR spectra shown in Figure 6 show two different modes 
of absorption above 700 cm-1as indicated in Table 3. The first at 716, 714, 714, 714 and 716 cm-1, for the samples, 
respectively; and the second at 732, 728, 730, 732 and 730 cm-1. On the other hand, The FTIR spectra shown in 
Figure 7 show unique mode of transmission above close to 600 cm-1as indicated in Table 3. It is obtained at 599, 
595, 590, 594 and 603 cm-1 for the samples, respectively. 

The nature of dopants in BSCCO is considerably simplified by involving Oδ. These dopants must be somewhere 
in the lattice, but they could not identified in the ultrahigh resolution STM studies [52]. A model of Oδ dopant 
makes several predictions that can be easily tested against the observed IR spectra [22]. In a marginally stable 
elastic network [2], equilibrium conditions require approximate equality of local atomic forces. The highest 
frequency ωD of an O-O defect pair scales with its reduced mass µD against µH, the reduced mass of the host Cu-
O LO mode, ωH. Thus µDωD

2 = µHωH
2 and with M (Cu) = 4 M (O),  ωD = 1.26 ωH .The maximum LO neutron peak 

energy is ~75 meV = 600 cm-1 in Bi2Sr2CaCu2O8+δ, so the maximum frequency for an LO defect mode based on 
O-O pairs is ~750 cm-1. The maximum value obtained in the extended Drude analysis of the infrared spectra at 
optimal doping is ~750 cm-1, [51] in agreement with the present data (730 cm-1). 

However, in our recent work based on the same samples, we have shown that both effective Cu valance and 
carrier concentration/Cu ion are decreased by increasing x up to 0.30, followed by a decrease with further increase 
of x up to 0.50 [24]. The vice is versa for critical fields and currents. Furthermore, the order parameter exponents 
are shifted from 3D to 2D and these effects are nearly shifted the IR spectra to a little bit lower values, in agreement 
with the reported for critical temperature, hardness, oxygen deficient, Cu valance and carrier concentration/ Cu 
ions. However, substitution of Y above 0.30 in Bi:2212 verifies the following points: (i) shifting the order 
parameter from 3D to 2D in RI, and from 2D to quesi 2D in RII; decreasing the critical fields and current; shifting 
the IR spectra to lower/higher values. The consistency of these points gives a fair degree of certainty to the 
suggestion of Y substitution in Bi: 2212 system. 
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Figure 6. IR spectra for Bi2Sr2Ca1-xYxCu2Oy samples       Figure 7. FTIR spectra for Bi2Sr2Ca1-xYxCu2Oy samples. 
 

Table 3. IR spectra of Bi2Sr2Ca1-x YxCu2Oy samples 
x A1 

(cm-1) 
A2 
(cm-1) 

T 
(cm-1) 

0.00 716 732 599 
0.075 714 728 595 
0.15 714 730 590 
0.30 714 732 594 
0.50 716 730 603 

 
4.  Conclusions 
 

Excess conductivity and IR spectra of Bi2Sr2Ca1-xYxCu2Oy superconductors are investigated. We have shown 
a crossover from 3D to 2D with x < 0.30, and from 2D to quasi 2D for x = 0.50. The substitution of Y up to 0.30 
improved the critical magnetic fields and current followed by a decrease at x = 0.50. Similar behavior could be 
obtained for the three different modes recorded in the range of (714-732) cm-1. A good correlation between 
fluctuation study and IR spectra gives a fair degree of certainty to the suggestion of Y substitution in Bi: 2212 
system. 
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