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ABSTRACT The electronic structures of fluorine—doped Y-Ba-Cu—O superconductors are calcu-
lated with Recursion method. The electronic density of states (DOS), Fermi energy (E), atomic
valences of different elements are obtained. The results show that the valences of Cu atom increase
and those of O atom decrease, which means that the amount of hole carrier of Cu increases and that of
O decreases. Fluorine-doping changes hole carrier concentration in the CuQOs plane, and thus improves
the superconducting properties of Y-Ba—Cu-0.
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Table 1 Atomic valences (V) and DOS at Fermi surface, N(Er), for different calculated models (unit of
N(EF) is states/(Ryd-atom))
Site Model 0 D) Model 1 Model 2 Model 3 Model 4 Model 5
V. N(Ep) vV N(Ep) V. N(Ep) VvV N(Ep) V. N(Ep) V. N(EF)
Y 1.49 0.665 1.85 0.253 1.86 0.277 1.85 0.216 1.85 0.222 1.85 6.162
Ba 1.73  0.044 1.80 0.011 1.79 0.016 1.79 0.007 1.80 0.007 1.79 0.022
Cu(1) 112 2.98 1.48 6.273 1.56 5.403 1.32 6.565 1.30 5.718 1.45 6.779
Cu(2) 0.88 3.29 1.23 7.550 1.33 8.879 1.08 6.024 1.00 5.395 1.12 7.163
0(1) -1.42 1.63 -1.45 1.521 -1.51 1.553 ~1.47 1.520
0(2) -0.94 2.85 ~1.22 2.466 -1.19 2.607 -1.28 2.2.82 -1.30 2.153 -1.24 2.357
0(3) ~0.94 2.82 -1.23 2.175 -1.20 2.267 -1.27 2.013 -1.29 1.916 -1.27 1.816
0(4) -1.26 4.22 -1.56 0.586 -1.55 0.629 -1.58 0.649 -1.56 0.985 -1.56 0.725
F(1) -0.72 0.995 -0.75 3.436 -0.73 1.188 ~0.57 0.646 -0.72 1.073
F(2) -0.79 3.193 .
1) No doping YBasCu3Ov7, the data see Ref.[19]
F, B 1 FBA 2 MEEJUMERSREK, W h(T) = h(O) + ¢g(Cu(2)) (7

MasiRfaE. B, SURETESE RS O(5) frfik
14 O(1).

% 3, 4 A BIFIH A 1 B R RIS I EE
FRETEER. AR, Cu(l) 8y 222, 3222
fil Cu(2)(z%y?) Yulm b5 BN EE d HulmE
T O(4) 2 HiE. O(2) 9 = Bk, O(3) W y B

KA, q(Cu(2)),

WA B L T AR
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Table 2 Fermi energy (EF), density of states N(Ef) at Ef

and structural energy Es for different models

q(0(2)) 1 ¢(O(3)) 5% Cu f1 O

. F(1) 89y B, F(2) B o BLny s T s 2t Model Ep, Ryd N(EF), states/(Ryd-cell) Es, Ryd
EH p PUEHRE/N. NEFS RS AR T &F T 0 05561 2190 —98.4
FAI A RSR:  Cu(1)(3222) 5 O(4)(2) IS 2 77 1 -0.6141 3.301 ~112.1
it pdo &8, Cu(l)(22- 2) HEF1)#y Ejﬁﬁ& F( 2) 2 ~0.6263 4.168 -109.3
Mz AR, Cu(2)(z?-y?) #Hulis O(2) (3)(y) 3 ~0.5921 2.321 -99.9
HUERSE. BRETEL, E2REEEPE Cqu *Fﬁ-t 4 05804 2.166 -97.8
O(2) #1 O(3) fy p LK Cu(2) # d BB L, FBk 5 —0.6054 4.410 -99.9
B2 TRA O /) 2p tEF, R Cu gy 3d M5, Bt
LA N2 RRIRT Cu—O B2, ® 3 Cu(l) 1 Cu(2) HIAMRBLES T b 48
TR 15 2 7 Mo Sk L AR, B Table 3 ::rxzzle:jazfei:::n occupied Cu(1) and Cu(2)
CuO, Filg L& 27T h(0) M2 A(T) 55
L Site s Ty  yz zz x2y? 3z%2-72 Total
Cu(l) 0.388 1.999 1.998 1.999 1.826 1.316 9.526
h(0) = 4 + ¢(O(2)) + q(0O(3)) (6) Cu(2) 0372 1.996 1.998 1.990 1.485 1982 9.823
F 4 O MAEPESETHIER
Table 4 Numbers of electron or hole (in parentheses) occupied O and F partial wave orbits
Site s Pz Py p= Total
0(4) 1.949 (0.051) 1.949 (0.051) 1.951 (0.049) 1.715 (0.285) 7.564 (0.436)
0(3) 1.930 (0.070) 1.782 (0.218) 1.615 (0.385) 1.903 (0.097) 7.230 (0.770)
0(2) 1.922 (0.078) 1.621 (0.379) 1.812 (0.188) 1.870 (0.130) 7.225 (0.775)
F(1) 1.979 (0.021) 1.981 (0.019) 1.772 (0.228) 1.985 (0.015) 7.717 (0.283)
F(2) 1.991 (0.009) 1.840 (0.160) 1.988 (0.012) 1.987 (0.013) 7.806 (0.194)
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Table 5 Numbers of hole at O position (k(O)) and of total
hole on Cuz0 plane (h(T))

Model h(0O) h(T)
0 2.12 3.00
1 1.55 2.78
2 1.61 2.94
3 1.45 2.53
4 1.41 2.41
5 1.49 2.39
3 &
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