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Fig. 1. (a) A single octahedron; (b) the selected dy2_y-2 in
CuO, layer in cuprates; (c) the crystal energy splitting of a
single octahedron; (d) the real energy configuration at d°
filling!*..
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Fig. 2. (a) BM,0, octahedron and crystal energy splitting; (b) LayB,M;04 crystal structure; (c) the two dimensional NiySe,O layer

and their magnetic exchange interactions; (d) the antiferromagnetic ground statelS.
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Fig. 3. (a)The sketch of the trigonal bipyramidal complex; (b)the formed two dimensional lattice;(c) the weight of the s-wave on
Fermi surfaces; (d) the crystal energy splitting of a single complex; (e) the local energy configuration at d7 filling configuration;

(e) the weight of the d + id wave form factors on Fermi surfacesl’.
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Fig. 4. The sketch of local electronic environment and selec-
ted orbitals of iron-based superconductors: (a) the sketch of
tetrahedron; (b)-the selected d,, orbitals which are respons-
ible for the electronic physics; (c) the crystal field splitting
in a single tetrahedron;(d) the realistic local energy environ-
ment for d-orbitals in iron-based superconductors.
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Fig. 5. The two dimensional lattice structures formed by
the edge shared tetrahedrons: (a) The case of dS filling iron-
based superconductors; (b) the corner shared tetrahedrons,

the case for d7 filling configuration.
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Fig. 6. (a), (b) The stannite and PMCA structures of CulnCoyX, (X = S, Se, Te) respectively; (c) the sketch of the G-type Antifer-
romagnetic state; (d) the crystal energy splitting of Co atoms in CulnCo,X.
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Abstract

Based on the common properties exhibited

in both cuprates and

superconductors, we have recently proposed the “ gene”

iron-based high temperature

concept for unconventional high temperature

superconductors: those d-orbitals of transition metal elements with the strongest in-plane bonding to anion p-

orbitals must be isolated near Fermi energy. Here we summarized recent progress in this research direction and

discussed several electronic environments that meet the “gene” condition. We also discussed the challenge and

the possibility in finding new unconventional high temperature superconductors.
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