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Fig. 2 The schematic view of the crystal structure of

Cl-superconducting homologous series

high T. superconductors
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Table 1 The superconducting transition temperature of Cl-system superconductors'"

(Sr,Ca),+1Cu, O2,:5Clz—,

Critical 3 digital nomenclature (4 digital nomenclature)
transition
(Sr,Ca); CuO,+;Cly—, (Sr,Ca);Cu, O,+45Cly—, (Sr,Ca),Cu; O4+5Cly—,
temperature
Cl-021 (Cl-0201) Cl-022 (Cl-0212) Cl-023 (Cl-0223)
T./(K) 30 80 80

Note: (1) The as-prepared sample without post annealing.
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Fig. 3 The structure assembly of Cl-superconducting homologous series

based on the infinite layer extension conception
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Table 2 The lattice parameter of Cl-superconducting homologous series

(Sr.Ca),+1Cu, Oy, ;5Cly—,

Lattice 3 digital nomenclature (4 digital nomenclature)
parameters (Sr,Ca); CuO,44Cl, -, (Sr,Ca);Cu, O, ;Cl,—, (Sr,Ca);Cu; O51,;Cly—,
Cl-021 (Cl-0201) Cl-022 (Cl-0212) Cl-023 (Cl-0223)
a/(nm) 0. 386 0. 386 0. 386
¢V /(nm) 1.48 1. 80 2.10

Note: (1) ¢=0.84+0.32(n—1) nm.
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Fig.4 The crystal structure of (Sr,Ca);Cu, O4;;Cl,— . oxyhalide superconductor and
its isostructural oxide counterpart (La,Ca);Cu, Og
(Noting the connection between the conducting layer and the charge reservoir:

the former is containing apical halogen,while the latter is apical oxygen)
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Table 3 Comparison of the high T. cuprates containing two [ CuO2] planes
Parameter
High T. superconductor
T./(XK) Charge reservior type,chemical composition
0 (La,Sr,Ca);Cu; Os 60 Rock salt,oxide
0
(Sr,Ca); CuO,;Cl,—, 80 Rock salt.oxyhalide
YBa, Cu; O; 5 (Cu-122) ~ 90 Perovskite, oxide
199 T1Ba, CaCu, Og+5 2100 Rock salt.oxide
HgBa, CaCu; Og45 110 Rock salt,oxide
PbSr, CaCus, Qg+ 4 100 Rock salt,oxide
222 Bi, Sr; CaCu, O s 2100 Rock salt,oxide
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The High Pressure Synthesis and Properties of
Apical Oxygen Doped High T. Superconductors

JIN Chang-Qing
(Institute of Physics ,Chinese Academy of Sciences,Beijing 100080,China)

Abstract: The (Sr,Ca),.,Cu,O,, (Cl, O),superconducting homologous series have been briefly intro-
duced. The emphasis is on the special charge reservoir block of the oxyhalide high T, superconductror
(HTSC) , which consists of the halide layer instead of the routine oxide layer. Consequently the apical
oxygen related to the p-type HTSC is missed in the compound whereas the apical chlorine bridges the
conducting layer and the charge reservoir. In the context a novel hole doping mechanism named“apical
oxygen doping” was introduced through partially substituting oxygen for chlorine. This chemical do-
ping leads to an 80 K superconducting transition in the high pressure synthesized double layered (Sr,
Ca)3;Cu; O, (Cl,0), oxyhalide. Not only the high T.,the oxyhalide cuprate superconductor also dem-
onstrates the comparable physical properties to those of the full oxide HTSC,indicating the promising
prospects to develop new high T. oxyhalide superconductors.

Key words: high T, superconductors;apical oxygen doping;high pressure high temperature synthesis



