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Abstract. We repon systematic conductivity fluctuation measurements above the mean-field 
transition temperature T, for TlzBa~Ca~-,Y,Ct1~0~+~ ( x  = W.25). The excess conductivity 
has been analysed in terms of the Aslamnzov-Larkin. LawrenceDoniach (LD) and Mak- 
Thompson (MT) models. The analysis of t h e w  fit shows that the system is highly anisotropic and 
the interlayer coupling J decreases with decrease in the holes in the system. In the underdoped 
region the dependence of T, on J seem to be more comparable with that in the optimally doped 
region. Incorporating the MT term into the LD model fits OUI data over quite a high-tempemme 
mge We have also observed that the MI contribution increases with decrease in the interlayer 
coupling stmngth. 

1. Introduction 

The extremely short-coherence-length, quasi-two-dimensional character as well as the high 
superconducting transition temperature T, of the cuprate superconductors [I] are their most 
distinctive properties and these make the phenomenology quite different in certain respects 
from that of the conventional low-T, superconductors. As a consequence of the short 
coherence length and quasi-two-dimensional nature of these systems there exists a broad 
temperature region over which the effects of thermodynamic fluctuation are manifested in 
several of their temperature-dependent properties such as resistivity [2,3], susceptibility [4], 
specific heat [5 ] ,  Hall effect [6] and magnetoresistance [7]. Since the interlayer coupling 
strength may be estimated [3] from the analysis of fluctuation-induced conductivity, it is 
quite interesting to determine the role of the interlayer coupling as T, decreases with decrease 
in carrier concentration in the under-doped region of oxide superconductors. Recently, we 
have analysed [SI the excess conductivity of Bi2Sr2Cal-,YXCuz08+, (x  = 0-0.45) as a 
function of carrier concentration and observed that, in the low-hole-concentration region, Tc 
depends strongly on the interlayer coupling compared with that in the optimally and heavily 
doped region. 

The fluctuation-induced enhancement in conductivity, termed excess conductivity or 
paraconductivity Au,  was described in detail by Aslamazov and Larkin (AL) [9] and can 
be written as 

(1) -A A u A ~  = AE 

where E = ( T  - T,"')/T,"f is the reduced temperature, A is the critical exponent and 
A is a temperature-independent amplitude. For three-dimensional (3D) fluctuations, A = 
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(ez/32h)[l/((0)] and A = 0.5 whereas, for two-dimensional (2D) fluctuations, A = ez/16hd 
and A = 1.0. ((0) and d are the zero-temperature coherence length and the characteristic 
length, respectively, of a 2D system. 

In high-T, superconductors the coherence length along the c axis is much smaller than 
that in the a-b plane and such systems may be described as layered superconductors. For 
a layered superconductor with Josephson coupling between the adjacent layers, Lawrence 
and Doniach (LD) [IO] calculated the fluctuation-induced conductivity Aum of the layers 
which is given by 

e’ I (I + :)‘I2 
AULD = -- 

l a d  E 

where J = [2(c(0)/d]’ is the interlayer coupling constant. From equation (2) it is seen 
that, for temperatures close to Tpf, AULD(E) diverges as (3D behaviour) while, for 
T >> Tpf, AULD(&) diverges as E-’ (2D behaviour). Thus the LD expression (equation (2)) 
predicts a crossover from 20 to 3D fluctuations; the crossover temperature is defined as 

To = Tp‘( 1 + J) (3) 

and the slope of the ln(Au) versus Ins curve at TO is -0.75. 
It has been observed [ l l ,  131 that for high-T, oxide systems the experimental In(Au) 

versus Ins  curve lies below the theoretical AL and LD expressions for A u  by a factor of C. 
For a c-axis-oriented YBa$33O?-s thin film, Oh etal [I 11 obtained values of C lying within 
the range 3.0-7.0. These workers suggested that the factor C arises from a non-uniforrn 
current flow in their specimens caused by sample inhomogeneities on a submacroscopic 
scale. In our earlier communication [12] we also observed similar discrepancy between the 
theoretical and experimental In(Au) versus Ins curves of polycrystalline TIBaCa3Cu30, 
samples. The estimated values of c lie in the range 10-31. Thus considering the factor C 
the modified AL and LD expressions for A u  of high-T, oxide systems become 

(4) 
A 
c A U ~ ~  -&-A = BE-* 

and 

An additional indirect contribution to the excess conductivity arises from the scattering 
of the norma! excitation by the fluctuating Cooper pairs and was estimated by Maki [14] 
and later modified by Thompson [151. The direct acceleration of the fluctuation-induced 
superconducting pairs leads to the AL contribution. These superconducting fluctuations 
then decay into quasi-particles which in the presence of a weak pair-breaking effect may 
continue in a state of nearly equal and opposite momenta until they recombine to form 
fluctuating pairs. This indirect Maki-Thompson (MT) contribution is limited by strong 
inelastic scatterers and by the presence of pair-breaking interactions. The indirect MT 
contribution for layered superconductors was derived by Hikami and Larkin [16] and 
independently by Maki and Thompson [I71 and, in the absence of magnetic field, is given 
as follows: 

6 I+ru+(1+201)”2 
ez In(- 

8Ads( l -a/6) a 1 + 6 + ( 1 + 2 6 ) ‘ / 2  ~ M T  = 
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where 01 = q:(O)/d2& = 5/28, 6(= 1 6 t ~ ( O ) k ~ T y / i r ~ d f i )  is the pair-breaking parameter 
and "4 is the phase relaxation time. Thus, when the factor C is taken into account, the 
total enhancement of the conductivity due to the presence of both LD and MT terms may be  
written as 

Au = Aau ,  + AUMT 

e' 2 286 1 + J/2& + (1 + J/&)'I2  -112 
- + & - J / 2 6  In(- J 1+6+(1+2S)1f l  

Experimentally the excess conductivity is determined by subtracting the normal 
conductivity U" from the experimental conductivity a by using the expression 

where p ( ~ )  and pn(&) are the measured and the normal-state resistivities, respectively, of 
the sample. 

Thus, for the analysis of the excess conductivity, precise knowledge of the mean-field 
vansition temperature T," and normal-state conductivity a,, is necessiuy. The standard and 
mostly used procedures [3, 11,18,19] for the determination of T," are 

(i) by extrapolating the linear part of the ( A U ) ~ ' ~  versus T curve near T,. 
(ii) from the best linear fit of In(Au) versus In& data with TF' as the free parameter 

and 
(iii) by taking the temperature at which a sharp peak is observed in the dp/dT versus 

T plot. 

In the absence of any quantitative model for the determination of p. for the oxide 
superconductors and following the observed linear T dependence of resistivity up to a 
very high temperature, most groups estimated pn by fitting the linear high-temperature 
(2Tc - 300 K) resistivity data according to the expression 

p,(T) = a  + b T  (9) 

where a and b are constants. 
It should be mentioned here that a poor-choice of T," may result in a wrong conclusion 

regarding the dimensionality of the system. However, one can avoid this problem by using 
the derivative technique originally proposed by Testardi er al [ZO] and later used in 131. 
From equations (1) and (8). one obtains 

Differentiating this expression with respect to temperature and rearranging the terms give 
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The exponent h can be determined from the slope of the log-log plot of the left-hand side 
of equation (IO) and Au. 

The fluctuation-induced enhancement of conductivity in oxide superconductors including 
oriented polycrystalline thin films as well as single-crystal samples has been reported by 
many groups [2,3,11]. Experimental investigation [2,11] regarding the dimensionality of 
the conductivity of YBazCu307-s revealed various conclusions, namely 2D, 3D as  well 
as a crossover from 2D to 3D. In contrast, resistivity measurements on high-quality Bi- 
Sr-Ca-Cu-0 and TI-Ba-Ca-Cu-0 materials [3,4,21] support clearly the 2D nature of 
fluctuations and also a crossover from 2D to 3D near TFf. This result implies that the 
coupling between CuOz planes in Bi- and TI-based superconductors is much weaker than 
in the 1 :23  system. For YBazCu30, it has been observed [22] that even in the absence of 
magnetic field the contribution of the MT term is not negligible and as a result the fluctuation 
conductivity extends to quite high temperatures. For this system the estimated phase 
relaxation time T# was found to lie [7,23,24] in the range 10-13-10-'4 s at 100 K. From 
magnetoconductance and a zero-field excess-conductivity analysis of a TIzBazCaCulO, thin 
film, Kim et a1 [25] reported a linear temperature dependence for the phase relaxation rate 
with l / y  Y (3.5 f 0.5) x 1013 S-I at 100 K. Ravi and Seshu Bai [26] fitted with excess- 
conductivity data of the Bi system to the sum of the LD and MT terms with 9, 5;(0) and 
d as free parameters and obtained q 2 3.7 x s at 100 K for the 
85 K and 110 K phases, respectively, of the system. 

In this paper we have investigated the role of interlayer coupling on the superconduc- 
tivity of T12BazCal-LY,Cuz0~+, (x  = 04.25) from the systematic analysis of the AL, LD 
as well as the MT form for the fluctuation conductivity of the system. 

s and 11.3 x 

2. Preparation and experimental details 

Two different processes were followed for the preparation of T1~Ba~Cal-xY,Cu~08+, 
(x = 0-0.25) samples. The first process commonly known as matrix method has been 
described in our earlier report [U]. Using this method we have prepared x = 0-0.25 
samples which are referred to hereafter as A1 ( x  = 0), A2 ( x  = 0), A3 ( x  = OJ), A4 
(x = 0.2) and A5 (x = 0.25). In the second process, appropriate amounts of TlzO,, BaOz, 
CaO, Yz03 and CuO were finely mixed and pressed into pellets. The pellets were wrapped 
in Pt foil and then sintered at about 840°C for 6-8 h in the presence of oxygen. After 
grinding, they were sintered again at 870-880°C for about 5 h in flowing oxygen and 
then cooled to room temperature at the rate of 45OC h-'. The samples prepared following 
this method are referred to as B1 (x  = 0), B2 ( x  = 0) and B3 ( x  = 0.2). It should be 
mentioned here that four TlzBazCaCu208+, (AI, A2, B1 and B2, i.e. x = 0) and two 
T l ~ B a ~ C ~ . s Y ~ . ~ C u ~ O ~ + ,  (B3 and A4, i.e. x = 0.2) samples show different superconducting 
transition temperatures, which might be  due to the presence of different amounts of oxygen 
in each sample. In table 1, we have arranged all the samples in the order depending upon 
the superconducting transition temperature. X-ray powder diffraction pattern shows that 
all the samples possess a single phase. In  table 1 we have presented the values of d (the 
average separation between two adjacent CuOz layers) corresponding to the c-axis lattice 
parameter of each sample. 

The temperature-dependent resistivity of the samples was measured by the standard 
four-probe technique using silver paint contacts. A constant DC current (about 1-3 mA) 
from a Lake Shore constant-current source was passed through the sample and the voltage 
drop across the sample was measured with a Keithley (181) nanovoltmeter. For precise 
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Table 1. Values of Tp' (obtained from dp/dT). (1.  h, p(300 K) and d (obtained from the c-axis 
lattice pammeterr) for TI~Baz&~_,Y,Cu~Os ( x  = 0-0.25) samples. 

TT' (K) obtained a ~ 1 0 - 3 )  P (300 K) d 
Sample from method (iii) ( m a  cm) (mR cm K-t) (mQ cm) (A) 
A I  104.7 0.9165 5.5514 2.58 14.69 
A2 106.0 1.1439 6.4878 3.10 14.68 
A3 103.5 2.2870 29926 3.19 14.67 
8 3  103.0 1.4613 2.8722 2.33 14.67 
BI 100.2 0.7539 11.5960 4.25 14.66 
82 95.7 3.5129 15.6350 8.22 14.64 
A4 96.5 6.8903 10.8466 10.14 14.65 
A5 84.8 10.8602 37.2101 22.00 14.62 

resistivity measurements, low-resistance contacts to the sample were made by annealing 
the sample with silver paste in the desired configuration at 3O0-40O0C for 1 hr in flowing 
oxygen. The sample temperature was measured with a chromel-alumel thermocouple placed 
very near to the sample. The average size of the samples is 9 mm x 3 mm x 1.0 mm and 
the geometry of the four-probe measurement, i.e. the average distances between the voltage 
and current pads are about 8 mm and about 6 mm, respectively. 

3. Results and discussion 

The temperature dependence of resistivity for Tl2Ba~Ca~-,Y,Cu~O~+, samples (AI, A4 and 
A5) are shown in figure 1. All the samples show a linear variation in the resistivity above 
200 K. To estimate the normal-state resistivity pn we consider the-following procedure. 
We choose different sets of random (p .  T)  data points from the temperature interval 200- 
300 K and, for each set, the values of a and b are determined from the best linear fit of 
equation (9). Final a- and b-values are then obtained by taking simple algebraic averages 
of a and b corresponding to each set. The values of a,  b and p(300 K) for each sample 
are presented in table I .  

For all the samples we observed a single sharp peak in the dp/dT versus T curve. 
Representative plots of dp /dT as a function of temperature for samples A2 and B1 are 
shown in figure 2. A similar sharp peak in the dp/dT versus T plot has also been observed 
in the 110 K phase Bi system by Ravi and Seshu Bai [26] and in the Tl-2:2:1:2 system 
by Duan et a1 [21]. These workers identified the temperature corresponding to the sharp 
peak in the dp/dT versus T curve with the mean-field transition temperature. Following 
this we have also identified the temperature T, at which a single sharp peak is observed in 
the dp/dT versus T curve with the mean-field transition temperature T," and restrict our 
analysis in the mean-field regime of the Gaussian fluctuation above Tpf. The T," obtained 
from the dp fdT  versus T curve is presented in table 1. 

Figure 3(a) shows the variations in In(Ao/uo) with In& for samples AI, A3, B1 and 
B3 and figure 3(b) those for samples A4 and A5. To compare the nature of the temperature 
dependence of enhanced conductivity with theoretical predictions we fit the observed excess 
conductivity using the AL theory (equation (4)). During the fit. B ,  h and ~TP '  are treated 
as free parameters. Figure 3 shows close agreement between the experimental points and 
the AL theory (solid lines) in a wide temperature range. The values of~the  fitted parameters 
together with the temperature region of the best fit are listed in table 2. The values of C 
presented in the table were estimated from the values of d (table 1) and the fitted parameters 
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Figure 1.  The variation in resistivity p with tempenlure 7 of TlzBazCai-,Y,CuzOx+, for 
I = 0 (AI), 0.20 (A4) and 0.25 (AS) samples. 

4.00 0.30 - - - - - 

0.10 

0.00 

2.00 

1.00 

100.0 110.0 120.0 
T [ K l  

Figure 2. Ploi of dpjd7 versus 7 for samples A2 (x  = 0) and B1 (x = 0) 

B .  The table shows that the values of A are close to 1.0, suggesting the two-dimensional 
nature of superconductivity in this system. It is also seen from figure 3 that the slope of the 
experimental In(Au/uo) versus Ins curve decreases as the temperature T approaches TFf. 
Moreover, we have observed that. in the low-temperature region, the shape of the curve is 
sensitive to the choice of TPf. In order to avoid any wrong choice for the estimation of TCd 
we have also determined the critical exponent using the derivative technique (equation (IO)). 
The exponent obtained from the log-log plot of the left-hand side of equation (IO) and Au 
is found to be in close agreement with that obtained from the AL fit. For samples A3 and 
A4, the variation in In[(l/pZ)(dp/dT)-((I/p,Z)(dp,/dT)] with In(Au) is shown in figure 4. 

It has already been mentioned that for layered superconductors the LD theory is more 
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Figure 3. (U) Plot of In(Ao/o(J versus In& for T12Ba*Cal-iY,Cu20S+y with x = 0 (AI), 
0.1 (A3). 0 (B1) and 0.2 (63) samples. being the room-temperature conductivity. To, 
accommodate 811 the curves in one figure we have added 8. 2 and 5 to the values OF lo(Ao/no) 
for samples Al .  A3 and 83, respectively. (b )  The vanation in In(An/o") against Ins for 
TlzBa~CaI-,Y,Cu2Oi+, for x = 0.2 (A4) and 0.25 (AS) samples. o11 is the room-temperature 
conductivity. We have added 2 to lhe value of In(Ao/q,) for sample A5 to include ils data in 
the scale of sample A4. 

appropriate for describing the nature~of fluctuation than is the AL theory. For this reason 
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Table 2. AL-fit parameters and the temperature ranges of the fit. 

Range of fit TP' 
Sample (K) ( K) C 1 x 2  

A I  109.0-137.0 104.70 4.92 0.88 2.35 x 
A2 107.2-1 19.0 106.05 7.55 0.86 2.91 x IO@ 
A3 107.0-138.0 103.50 13.10 1.05 2.32 x IO-' 
83 106.0-142.0 102.97 8.22 0.89 1.45 x 
BI 101.5-1 16.5 99.99 10.94 0.86 2.72 x IO-' 
8 2  97.1-106.3 95.60 18.56 0.96 3.33 x 
A4 98.0-139.2 ~ 96.00 25.20 0.97 1.68 x IO-' 
A5 92.5-147.1 84.99 43.10 1.01 2.063 x IO-' 

-3.001 121.1 / 

- L.2 -3.2 -2.2 -1.2 -0.2 
I n b  bl(orb.unit) 

Figure 4. Plot of Inl(l/p2)(dp/dT) - ( I  /p:)dp./dT] against In(Acr) for samples A3 (x -0.1) 
and A4 (x = 0.2). 

we have also fitted the experimental excess conductivity with the LD theoretical predictions 
(equation (5)) taking D(= e2/16Chd). J and TF' as free parameters. The LD fit, shown 
by dashed lines in figure 3. is done over the same range of temperatures as in the case of 
the AL fit. Various fitted parameters together with the 2D-to-3D crossover temperature TO 
obtained from equation (3) are presented in table 3. It should be mentioned here that TF' 
determined using method (iii) (table 1) and that obtained from method (ii) for AL and LD fits 
(tables 2 and 3) are close to each other. From table 3 it is seen that the sum of the squared 
deviation x 2  for the LD fit is smaller than that for the AL fit (table 2). Thus, although good 
fits to the experimental data are obtained for both AL and LD models, the LD model provides 
a better fit than does the AL theory. In our earlier communication [27] we reported that the 
superconducting transition temperature of T12Ba~Cal-xYxCu~O~+, ( x  = 0-0.6) decreases 
with a reduction in the carrier density, i.e. with increase in Y content x .  This result, together 
with that in table 3, suggests that the interlayer coupling J decreases with reduction in the 
carrier concentration in the system. 

From the excess-conductivity analysis of the Bi&zCai-,Y,Cu:Op+, ( x  = 0-0.35) 
system [8] we observed that both the interlayer coupling J and cc(0) decrease with the 
reduction in carrier concentration in the system. Moreover, in the low-hole-concentration 
region, Tc depends strongly on J compared with that in the optimally and heavily 
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Table 3. Pameters obtained from LD fit and 2P3D crossover temperature 3) estimated from 
equation (3). 

p €CO) TI, 
Sample (K) c (A) J x  IO-^^ (K) 2 
AI 104.70 4.79 1.19 26.50 107.51 3.37 x IO-' 
A2 105.98 7.45 0.70 9.33 106.97 7% x 

8 3  102.00 7.66 1.21 27.31 104.82 1.08 x 
A3 103.00 12.50 1.01 19.10 105.00 5.41 x 10-3 

BI 100.00 10.78 0.88 14.50 101.50 2.63 x 10-3 
8 2  95.60 18.58 0.53 5.16 96.09 1.81 10-3 
A4 96.00 23.43 0.38 2.72 97.26 2.13 x 
A5 85.00 42.25 0.33 2.02 85.17 2.01 x 

doped regions. Following this result we expect a similar dependence of Tc on J in 
T I~Ba~Ca~- ,Y ,Cu~O~+~.  For this we have plotted T:' as a function of J (figure 5). 
The figure shows that in the under-doped region the superconducting transition temperature 
appears to decrease with increasing interlayer coupling J. To obtain a clear picture of the 
dependence of T, on J in the under-doped region of Tl-2:21:2, one needs to analyse the 
excess conductivity of more samples with higher yttrium content x .  Unfortunately, there 
is a limitation in the preparation of these samples. First, samples with a higher yttrium 
content are multiphase and, second, the superconducting transition width for these samples 
is so much broadened that it is not possible to obtain a consistent picture from the excess- 
conductivity analysis. 

100.00 110.00 i/.-:c 
- 
Y -- 90.00 

€ 0  + 

80.00L 70.00 0.0 10.0 20.0 30.0 

Figure 5. The dependence of Z on the interlayer coupling J of TlzBazCal-IYxCu20s+y 
(x = 0-0.25). 

From figure 3 it is seen that at high temperatures the experimental data lie below 
the predictions of AL and LD theory. This type of discrepancy between the theory and 
experiment has also been observed, [2,3,18] for YBazCu307-8, BizSrzCaC~zOs+~ and 
T12BazCaCu208+, systems. A possible explanation of the above discrepancy is as follows. 
Fluctuations II, can be treated within the'framework of the Ginsberg and Landau (GL) 
theory [Z] as long as they are small and vary slowly over the scale of the zero-temperature 
coherence length. At a temperature T, the spatial correlation of the fluctuation extends 
roughly over a distance equal to the coherence length t(T). As T increases, C(T) decreases, 
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and consequently fluctuations vary rapidly on the scale of the size of a Cooper pair. As a 
result short-wavelength fluctuations makz a significant contribution to the enhancement of 
conductivity. Thus, at high temperatures (T =- ZT,), it is necessary to introduce a high- 
momentum cui-off in order to remove the short-wavelength fluctuations for which the GL 
theory is not valid. 

In the mean-field regime, we have also fitted the excess conductivity considering both 
the LD and the MT forms for the fluctuations (equation (7)). During the fit we have used the 
value of J obtained from the LD fit (table 3) and treated D, TFf and 6 as free parameters. 
Following Kim et al [E] and Ravi and Seshu Bai [26], we have also assumed 8 to be 
temperature independent, i.e. r4 - I/T. The solid lines in figure 6 represent the LD+MT 
(equation (7)) fit to the experimental exceSs conductivity for samples A l ,  B3 and A5. Using 
the value of J (table 3) and the fitted value of 6 we have estimated the phase relaxation time 
r+ at 100 K from the expression for the pair-breaking parameter 6. The best-fit parameters 
together with the temperature region, the 5um of the squared deviations xz and the estimated 
values of 74 at 100 K obtained for samples AI,  B3 and A5 are presented in table 4. It is 
observed (table 4) that the inclusion of the MT term fits our data over a larger temperature 
range than for the AL and LD fits (table 3). Moreover, the X2-value for the LD+MT fit is 
much smaller than those for the AL or for the LD fit. It shall be pointed out that the MT 
contribution to the fluctuatian conductivity is more for sample A5 having a small interlayer 
coupling J than for the samples A1 and B3 with a large value of J. The values of r+ 
(table 4) for our polycrystalline TIzBazCaCuzOs+r samples are found to lie in the range 
(1.3-1.8)~10-'~ s and this is smaller by a factor of 10 than that obtained by Kim e t a l  
(74 N 3 x s) and 
c-axis-oriented thin films [7] (rm 2 1 x IO-'3 s) of YBazCus07, has also been observed 
by Matsuda et al. They also pointed out that the effect of a preferred orientation of the c 

s). A similar discrepancy in 74 for sintered [28] (74 < 3 x 

axis is crucial for the determination of 74. 

- -1.00 
E T 
U 
I> 
- 2 -3.00 
a 
c -5.00 
b - 1  - 

I."" 

-5.00 -L.OO -3.00 -2.00 -1.00 -0.00 
In t 

Figure 6. Variation in In(Ao) vmus Inc for TI2BazCa,-,Y,Cuz08+, x = 0 (AI), 
(Bi) and 0.25 (A51 samples. We have added 1 to the value ofln(Ar?) for sample AI for ck . 
of the curves 

So far, measurements on paraconductivity [2,3,1 I] have only been analysed using the 
AL and LD models which are appropriate to an s-wave superconductor and the possible 
implication of non-s-wave pairing has not been investigated. Yip [29] studied theoretically 
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Table 4. The list of parameters obtained from the fit to the m+mexpression (equation (5)) and 
corresponding values of % at 100 K for samples AI,  83 and A5. 

Range of fit TC' q (100 K) 

AI 110.14-146.44 104.70 5.02 I 6  x 8.81 x 
133 106.15-152.00 102.94 7.24 1.8 x 3.60 x 
AS 94.90-165.00 84.99 26.70 1.3 x 3.12 x 

Sample (K) (K) C (S) X 2  

the effects of impurities on paraconductivity in an unconventional superconductor and 
pointed out that the AL contribution would be essentially unchanged while the MT 
contribution would not be present. Thus, i f  the comments of Yip are correct and the 
MT term is present only in s-wave superconductors [30], then this is acrucial issue as many 
theorists argue for an unconventional pairing mechanism [31,32] in high-T, systems. 

We have presented the results for the excess conductivity of TlzBazCa,-,Y,CuzOs 
(x  = 0-0.25) and fitted these data to the existing theories of the AL, LD and MT contributions 
to the fluctuation conductivity. In the under-doped region we have observed a correlation 
between T, and the interlayer coupling strength J obtained from the LD fit. The addition of 
the MT term to the LD model fits the data over a larger temperature range. The  estimated 
phase relaxation time (1.6-3.0)~10-~~ s at 100 K suggests strong pair-breaking effects 
in our samples. We observed that the MT contribution increases with decrease in J. The 
presence of the MT term indicates that the pairing mechanism in TI2BaZCaCuzO8 is probably 
conventional s wave type. 
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