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Among the iron-based superconductors, FeSe-based compounds have attracted considerable attention
due to the simplicity of crystal structure and the non-toxicity of starting materials [1]. Nevertheless,
a significant discrepancy exists between the superconducting characteristics of FeSe wires/tapes and
single crystals. This can be attributed to the intricate phase evolution process of the Fe-Se binary
system, which involves a weak link between the grains and an excess of Fe [2-4]. Therefore, a new
dual coordination effect has been adopted to solve these problems via exploring an easy and efficiency
chemical elements doping.

The doping of Fe (Se, Te) superconducting bulks with halogen F and Cl was investigated. A dual-
oscillation effect was proposed to explain the enhancement of flux pinning in F-doped Fe(Se,Te)
samples. This effect is thought to change the hexagonal phase from a harmful phase to an effective
pinning center, thereby significantly enhancing the activation energy [5]. The introduction of Cl
doping results in the formation of a point-like second phase in Fe (Se, Te) which serves as a pinning
center. The combined application of hydrostatic pressure and Cl doping serves to enhance the pinning
ability of these point defects. As the result, the critical current density was increased up to 100 times
via this dual coordination. In addition, the Ge doping of Fe (Se, Te) has also been demonstrated to
exert a considerable influence on the critical current density, resulting in a notable enhancement. An
accessible and effective Ag/O co-doping method was implemented for Fe(Se,Te) with the dual
objective of strengthening the intergrain connection and eliminating excess Fe simultaneously.
Consequently, the critical current density was markedly enhanced in both self-field and high-field
conditions.

This study offers novel solutions for modulating the non-superconducting hexagonal phase,
enhancing intergrain connectivity, and eliminating excess Fe in Fe(Se, Te) polycrystalline materials.
These findings establish a robust foundation for the fabrication of high-performance Fe(Se, Te)
superconducting wires.
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