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Class 1: Recent developments in superconductivity

Investigations into the 
Properties of Substances at Low 
Temperatures, which Have Led, 
amongst Other Things, to the 
Preparation of Liquid Helium 
[1913 Physics Nobel, Heike 
Kammerlingh Onnes]

Hg becomes superconducting, 
ie. loses all  at electrical 
resistance at a little above 4 K 
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The superconducting elements (bulk, ambient pressure)

CRC Handbook of Physics and Chemistry [http://www.hbcpnetbase.com/]
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The magnetic(ally ordered) elements [Ferromagnetic or antiferromagnetic]

CRC Handbook of Physics and Chemistry [http://www.hbcpnetbase.com/]

Mn
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Tm

ferromagnet

antiferro

mixed

Magnetism and superconductivity are largely incompatible
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Some (new) superconducting elements (under pressure)

Buzea, Robbie, Supercond. Sci. Technol. 18 (2005) R1-R8.
impetus mutat res

Pressure can drastically change electronic structure (for eg. Ba behaves like a transition 
metal)

High pressures 
(above ~10 GPa) 
generated with a 
diamond anvil 
cell.
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Buzea, Robbie, Supercond. Sci. Technol. 18
(2005) R1-R8.

impetus mutat res
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impetus mutat res

Buzea, Robbie, Supercond. Sci. 
Technol. 18 (2005) R1-R8.
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Possible similarities in the 
superconducting behavior of 
superconductors that are 
proximal to magnetic 
behavior, for eg. the famous 
superconducting dome.

Buzea, Robbie, Supercond. Sci. Technol. 18 (2005) R1-R8.

UGe2
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Kamihara, Hiramatsu, Hirano, Kawamura, 
Yanagi, Kamiya, Hosono, J. Am. Chem. Soc.
128 (2006) 10012.
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Superconductivity in arsenides with the 
ThCr2Si2 crystal structure. 
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Characterization of the superconducting 
state.
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LuNi2B2C is a related superconductor with a 
stufed ThCr2Si2 crystal structure.

Nagarajan, Mazumdar, Hossain, Dhar, 
Gopalakrishnan, Gupta, Godart, Padalia, 
Vijayaraghavan, Bulk superconductivity at an 
elevated temperature (Tc≊12 K) in a nickel 
containing alloy system Y-Ni-B-C, Phys. Rev. 
Lett. 72 (1994) 274;

Cava, Takagi, Zandbergen, Krajewski, Peck,  
Siegrist, Batlogg, van Dover, Felder,  
Mizuhashi,  Lee, Eisaki, Uchida, 
Superconductivity in the quaternary 
intermetallic compounds LnNi2B2C, Nature 367
(1994) 252
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