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Abstract

On the basis of a two-orbital model (including dxz_yz and dZZ orbitals), we perform a systematic

study of the superconducting property in single-layered La,_x(Sr/Ba)xCuOs and HgBa;CuO..x by
using the constrained-path Monte Carlo method. We find that the d-wave pairing correlation is
strongly enhanced with increasing the energy difference AE between dXZ_yz and dZZ orbitals,

which provides a reasonable explanation of higher superconducting critical temperature Tc in
HgBa;CuO0..x than in Laz_x(Sr/Ba)xCu0s4. The similar spin correlations in the La- and Hg-based sys-
tems suggest that antiferromagnetism is not responsible for material-dependent superconductiv-

ity. Further analysis indicates that the hole density on the dXZ_yz orbital increases with increasing

AE, leading to a higher Tc in the Hg-based system with larger AE. Our results are useful for under-
standing the superconducting property in single-layered high-Tc cuprates.
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Table 1. The parameters used in our calculations for La- and Hg-based systems. AE denotes the energy difference between
dxtyz and dZZ orbitals. t;, tp, and t3 stand for the first, second, and third neighbor hoppings for the dxzfyz orbital and t,

stands for the nearest-neighbor hopping between two orbitals
% 1 RPIIH La ZM Hg RORERESHE. AERERd, Md, LEBNEEE, b b tFHIRFER.

RIE. BB RE d, , HIE LIRS, Mt RRILPE [P MIEZ BRI

t(dM >d y) t(dw —>d, ) E(d,)- E(dw)
t t 3 ty AE
La[eV] —0.471 0.0932 -0.0734 0.178 091
Hg [eV] ~0.456 0.0993 -0.0897 0.105 2.19

Table 2. Square of magnetic moment m? and S(x,x) on the d. . orbital. The hole occupations "(dxz,yz) and n(dzz).

The results are given for 6 x 6, 8 x 8, and 10 x 8 lattices
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Figure 1. The d-wave pairing correlation function Py4(R) of La- and Hg-based systems as a function of distance R. (a), (b),
and (c) show the results for the 6 x 6, 8 x 8, and 10 x 8 lattices
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Figure 2. The distribution of holes in the Brillouin zone of
La- and Hg-based systems on the 8 x 8 lattice. The sizes of
filled circles are proportional to the hole occupations
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Figure 3. The d-wave pairing correlation function of La-
based (a) and Hg-based (b) systems as a function of distance
R at different AE. The inset figures show the AE dependence
of hole occupation on the dxz_yz orbital and S(m, )
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