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Abstract than that obtained from unsymmetrical
substitution. This applies in particular if
Using the extended Hiickel molecular orbital 0 is replaced with in an 0(!) site. This
method in connection with the tight binding suggests that superconductivity is very

model, we have studied electivnic structure
and related properties of imperconducting
YBaz2Cu307-x crystals: in which O-atoms in

regular sites were selectively replaced with
F atoms. The calculations ar: based on the
crystal structure of Y-Ba-Cu-0 obtained by
Beno et al.. We use atomic coordinates that
refer to the unrelaxed Y-Ba-Cu-0 system. In
analogy to the isomerism problem with
molecules, we discuss a1l possible

combinations of F-substituticns in O-sites

with one, two, and four F atoms. The

calculations are carried out within charged

clusters model for the analogues of the
YBa-free copperoxide. Our results suggest
that the electronic structure of  the
symmetrically F-substituted or F-added
compound is closer to ihat of the
oxygen-deficient superconduc'ing compound
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sensitive to the oxygen content of the CuO:z

layers.
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Fig.1 Crystal Structure for
Orthorhombic YBa2Cu307

Table 1.

Clusters model,

stoichiometic

formulae, Substitution-sites and each
cluster symbol.

Stoichiometic Substitution site

Cluster
Model Formulae and Mndel Symbol
Cuz0yoF2  YBazCu3Qsl Fa oy, 0(1)], 'Y
‘ F2[0(1).0(2)#], 2:
F2{0(1).0(3}], 3:
Fa[0(1).0(3)¥], 4
F2[0(2).0(2)4], 6
F2[0(2),0(2)¢], 7
F2[0{2),0(2)¢4], 8:
F2[0(2),0(3)], 9:
F2[0(2).0(3)¢], 10
F2[0(3),0(3)4], 13:
F2[0(2).0(3)2], 14:
F2[0(2),0(3)24], 15:
YBa2Cu30s.5F1.5  Fa[0(1).0(4)}], 5
F2[0(2).0(4)], 11:
Fe[0(2),0(4)¥], 12:
F2[0(3).0(4)], 16:
F2[0(3),0{4)¥], 17:
YBazCus0s5F2 F2[0(4).0(4)¥1. 18:
Cug011F YBazCusOg. s5Fo.5 Fi[O(L)]. 19:
Filo(2)]. 20;
Frlo(a)], 21:
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Cu3z012F YBazCu307Fg. s Frfogsyy, 24:
Cus0gFs YBazCu307F; Fa[O(L).0(1)4,
0(2)£1, 26:
Fa[O(1}.0(1)4.
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0(27,0(2)2”], 30:
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YBazCu304Fs3 F4[0(!).0(1)¥,
0(41,0(4)¥], 25:
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Figure 2. Valence Electron Populations for Cu ions in the Charged Model

Clusters with and without Y and Ba Cations(F-substituted)
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