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The thermoelectric power (TEP) for (Y1_,Cax)Ba2CusOs,1  and (Pbe,sCdc,s)Sr2
(Y1_,Ca,)CuzOr  have been measured. The temperature dependence of TEP for these
two series show very similar characteristic curves, which may be associated with the
0102  plane contributions. By comparing the data of these two different compound
systems, we have shown that (Pb,Cd)O layers have negligible contribution to TEP
in underdoped region. And, by comparing our results with those of Zn-doped Y-123
compounds, we suggest that the suppression of interlayer coupling may be the reason
for the disappearance of a hump in the normal state TEP.

PACS. 74.25.F~  ~~ Transport properties.
PACS. 74.72.Bk  - Y-based cuprates.
PACS. 74.72.Jt  ~ Other  cuprates .

I. Introduction

Thermoelect.ric power (TEP) has become a simple and ideal probe for the studies of
high T, superconductors. Typical studies of TEP enable one to learn about the carrier con-
centration, flux-flux interaction, fluctuation effects and phonon drag effects, and, recently,
even the normal state pseudogap can also be investigated by TEP measurements [1,2].

Recently, it has been shown that for compound YBa2Cu307_6  both CuOa plane and
CuO chain contribute to TEP, and from the underdoped to overdoped region, each sample
shows a very different characteristic curve. It has been pointed out that for fully oxygenated
YBa2Cus07_6 (6 < 0.3) the CuO2 plane contributes to the positive value of TEP with a
negative slope of dS(T)/dT,  hw ereas the CuO chain to the negative TEP with a positive
slope [3].

Although many measurements of TEP upon Y-123 cuprates  have been performed,
the lack of precise oxygen control disables one to distinguish the pure contribution of CuO2
plane or CuO chain because the oxygen concentration has severe effects on TEP around
the optimally doped Y-123 cuprates. In this paper, we show the pure plane contribution
from the highly deoxygenated tetragonal (Yr_,Ca,)Ba2CusOs.r  samples and compare the
results to that of less known series of (Pbu.sCdu.s)Sr2(Yr_,CaX)Cu20r,  for which (Pb,Cd)O
layers, instead of CuO chains, act as charge reservoir. Since most experiments of TEP in
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FIG. 1. The thermoelectric power S vs. temperature T for (Y1_xCax)BaZCusOs,l  samples with x

= 0.2 and x = 0.25, respectively
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FIG. 2. The thermoelectric power S vs. temperature T for

pies with x = 0, 0.1. 0.2, 0.3, 0.4, 0.5, respectively.
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The (Pbo,sCdo,5)Srz(Y1_,Ca,)Cu207 (Pb-b ased 1212 type) compounds have a dif-
ferent kind of charge reservoir structure than (Y-123) compounds, namely the (Pb,Cd)O
layers replace CuO chains in Y-123, and, oxygen atoms of (Pb,Cd)O layers locate just below
the Sr atoms while the (Pb,Cd) atoms replace Cu atom in CuO chains of Y-123 compounds.
Clearly, this structure will not have the CuO chain contribution in the underdoped region.
Some authors have proposed that the (Pb-based) layers have negligible effects on TEP like
(Bi,Pb)zOa,  (Tl,Pb)zOz,  (Tl,Pb)O layers in the Bi and Tl systems [3].

In Figure 3, we compare the TEP curves of (Yo.sCao.2)Ba2Cu306.1 and (Ye.rsCae.2s)
BazCusO6.r  with those of (Pb~.sCdo.s)Sr:!(Y0.8Ca0.2)Cu207  and (Pbn.sCdn.s)Sr~(Ye.7Cae.s)
Cu2O7.  The similarities among these curves are easily seen. For (Yo.7sCao.2s)Ba2Cu306.l
and (Pbe.&de.5)Sr2(Yo.sCae.2)C u2 7, not only the values of S(T) but also the shape of0
the curve, is almost the same above 100K.  This indicates that nearly the same magni-
tude of plane contributions in both x = 0.2 compounds. The small deviation of S(T) in
(Pbn.sCdn.5)Sr2(Ye.sCan.2)C u2 70 from that in (Yn.sCae.2)Ba2CusOs.r  may be accounted
for by the presence of slight oxygen deficiency or from (Pb,Cd)O layers. If the former
dominates, then S(T) value will be lower and the contribution from the (Pb,Cd)O layers
is negligibly small. Even if the (Pb,Cd)O layers contribute to this deviation significantly,
we can still conclude that the contribution to TEP value from (Pb,Cd)O layers is smaller
than that from CuO2  plane, and their contribution to the TEP slope is much smaller.

FIG. 3.
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Comparison of S(T) vs. T for (Yi_,Ca,)BazCusOg,i  with x = 0.2, x = 0.25 (denoted
as Y-x = 0.2, Y-x = 0.25) and (Pbo,sCdo,s)Sr~(Y1-,Ca,)Cu207  with x = 0.2, x = 0.3.
(denoted as Pb-x = 0.2, Pb-x = 0.3). Note that Y-x = 0.25 and Pb-x = 0.2 curves are

nearly the same above 100K.
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Comparing our results with that of Tallonís  [l], it is surprising that there is a similarity
on the shapes and the values of their TEP data of YBa~(Cur_xZn,)s07_~  (6 = 0.35 and
0.53) with ours. They suggested that Zn doping can suppress the pseudogap, i.e. the hump
of TEP. If this is the case, the similarities of ours and their Zn-suppression TEP curve is
quite surprising because there is no destructive dopant  at all in our samples. Although
there is some evidences of Zn-effects on the pseudogap [6],  the relations between the hump
of TEP and the pseudogap are still not well established [7]. According to the paper of Zhou
et. a1.[4],  the hump of TEP may originate from the interlayer coupling. From our data,
we would rather propose that Zn-dopant suppresses the interlayer coupling instead of the
pseudogap. In another word, our TEP results prompt us to believe that the hump of TEP
is mainly from the interlayer coupling.

IV. Conclusions

We have measured the TEP of (Pbu.sCdu.s)Sr2(Yi_,Cax)Cu~O~  and (Yi_,Ca,)Ba~CusOs,l.
The similarity of the TEP curves in these two different systems indicates that the contri-
butions from (Pb,Cd)O layers are negligibly small. Based on a comparison of our results
with that of Tallon et. al. who have proposed a universal relation between S(290)  and the
hump of TEP, we propose that the suppression of interlayer coupling might be the origin
of the absence of the TEP hump.
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