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Abstract

Effects of high pressure on resistivity (p) and superconducting

transition temperature (T.) were investigated. Interaction between Cu02

planes is considered to have an important role on the pressure dependence

of r". smaller interplane distance (c) implies a stronger interacflon and

smaller values ot [Oolcel, dT"/dp and pclpab.

Pressure dependence of the transition temperature and normal state

resistivity are two important parameters for the understanding of high

temperature superconductors. when dp/dp ls known, one can calculate

dlrr,/dP, where tr1, is the transport electron-phonon interaction parameter.

The pressure dependence of dr/op where r is the standard electron-phonon

interaction parameter in the Bcs theory is expected to be the same as that

of dllr',/dP(1). Therefore, if the dependence of r,. on pressure is known

one can derive the pressure dependence of T".
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The results of dT"/dP are shown in the Fig. I and 2. From the values

of T.(P)-T.(0) pab(P)/pab(0) and p"(P)/p.(o) we derived the following

Tc/dP results: dTc/dp A, 0.16 K/kbar d[pab(p)/pab(O)]/dp=-0.75*/kbar and

dlp"(P)/p"(0)l/dp a* -4.0xlkbar for Bi2sr2cacu2os (zz1z) monocrystals(2),

and dT,/dP e 0.055 K/kbar, dlpaO(p)/pab(O)l/dp = -1.O%,/kbar and

d[p"(P)/p"(O)]/Op o, -j.35xlkbar for yBaecu3oz (123) monocrystals.
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Pressure dependence of the transition temperature (Tc)

from resistivity measurements both in the ab and c crystaltographic

for single crvstals of Bi2srzcacupo? (zztz) and yBa2cusoT (tzg.

It is difficutt to understand the factor of 3 difference in drc/dp

between 2212 and 123 in the standard Bcs theory having similar pau and r"
(- 150 prQcm and and - 200 !Qcm; Tc = B4K and g1K for 2Z,lZ and 12g

1

respectively.) However, they differ considerablidin' tn" distance between

Cu02 planes (c-parameters: c(2212) s 12A, c(123) g 6A), and in
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Fig 2: Pressure dependence of the transition temperature for yBa2CuSOT

single crystal for two different transition temperatures, 51K and gOK

deduced from resistivity measurements in the c crystallographic direction,

Conclusion: The effect of pressure on the transition temperature and

resistivity depends on c lattice parameter. Larger values of c imply

larger values of dT,/dP anC ldO./dPl. dTc/dP can be expla,lned in a model

which takes into account the interplane couplings.
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