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• Що таке «багатозонність» та її прояви у 
надпровідниках

• Композитні вихори

• Багатозонність надпровідників як ключ до 
пошуку нових матеріалів

• Застосування багатозонних надпровідників 
для квантових технологій

План

http://www.imp.kiev.ua/~kord/papers/box/2012_JoVE_Borisenko.pdf
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Електронна дисперсія, електронна зонна структура
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http://www.phys.ufl.edu/fermisurface/

Nb Cu

http://www.phys.ufl.edu/fermisurface/


ARPES: Фотоемісійна спектроскопія з кутовим розділенням



High-Tc cuprates (Cu-SC) Iron based SC (Fe-SC)

PNAS 110, 12235 (2013) Nature Physics 6, 645 (2010)
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d-wave 𝑆± ?



"Topological" superconductivity in Fe-SC

LTP 38, 888 (2012); JSNM 26, 2837-2841 (2013); PRB 88, 134501 (2013); 

PRB 89, 064514 (2014), LTP (2018)...  



SDW and superconductivity

A. A. Kordyuk Low Temp. Phys. (2018)

VHs nesting

Nodal nesting



Надпровідні 
кубіти

15 mKIBM Q



State-of-the-art: Aluminum technology!



• JJs exhibit a large enough critical current density to preclude the d-wave symmetry of the order parameter in the 
pnictide. 

• IcRn product is very small ≃3μV, which is not consistent with the sign-preserving s++ symmetry either, but, along with 
its unusual temperature dependence, provides evidence for the sign-reversal s+- symmetry of the order parameter in 
Ba1−xNaxFe2As2.

https://www.imp.kiev.ua/~kord/papers/box/2018_PRL_Kalenyuk.pdf
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Influence of the Fermi surface geometry on a Josephson effect between an iron-pnictide
and conventional superconductors

We observe that insertion of a Cu interlayer in such 
junctions leads to a dramatic enhancement of the 
IcRn product, despite a weaker proximity-induced 
superconductivity in Cu. 

This counterintuitive phenomenon is attributed to the 
differences in Fermi surface geometries of Nb and Cu, 
which affects selectivity of tunneling in sign-reversal 
s± bands of the pnictide.

Our results indicate that the sensitivity to Fermi 
surface geometries provides a new tool for phase 
sensitive studies and paves a way to a conscious 
Fermi-surface engineering of pnictide junctions. 

arXiv:2102.10972

https://arxiv.org/abs/2102.10972


Influence of the Fermi surface geometry on a Josephson effect between an iron-pnictide
and conventional superconductors

arXiv:2102.10972

https://arxiv.org/abs/2102.10972


Influence of the Fermi surface geometry on a Josephson effect



Influence of the Fermi surface geometry on a Josephson effect

The sensitivity to Fermi surface geometries provides a new tool for phase sensitive studies and paves 
a way to a conscious Fermi-surface engineering of pnictide junctions.



Influence of the Fermi surface geometry on a Josephson effect

The sensitivity to Fermi surface geometries provides a new tool for phase sensitive studies and paves 
a way to a conscious Fermi-surface engineering of pnictide junctions.



http://kau.org.ua/centers/qmtech/multibandhttp://kau.org.ua/centers/qmtech



Всі записи з семінару "Багатозонність" на 
Youtube: https://www.youtube.com/playlist
?list=PLSGP3r1iKksPaVmYCDukMIKhz2NESq1
mD

https://www.youtube.com/playlist?list=PLSGP3r1iKksPaVmYCDukMIKhz2NESq1mD


Дякую за увагу!
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