Class 1: Recent developments in superconductivity
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The superconducting elements (bulk, ambient pressure)
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The magnetic(ally ordered) elements [Ferromagnetic or antiferromagnetic]
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Magnetism and superconductivity are largely incompatible
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Some (new) superconducting elements (under pressure)
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Pressure can drastically change electronic structure (for eq. Ba behaves like a transition
metal)

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

UC SANTA BARBARA

Materials 218/Chemistry 277, Winter 2009: Introduction to Inorganic Materials
’ engineering and the sciences

Ram Seshadri seshadri@mrl.ucsb.edu http://www.mrl.ucsb.edu/~seshadri




Class 1: Recent developments in superconductivity

-

20t Alkali and alkaline metals 16 Transition metals v

< €12
e 19 @
5 E
& ol
a g
§10t g8
8 g Nb
G 5
5t 4
o
0 - : 0 .
100 150 0 40 80 120
Pressure (GPa) Pressure (GPa)
Figure 4. Critical temperature dependence on pressure for alkaliand ~ Figure 6. Critical temperature dependence on pressure for transition
alkaline metals: Li [2, 28, 29], Ca [36], Ba [37-43], and Sr [37]. metals: Zr [52, 53], V [48-50], Nb [45], Ta [45, 67], and Fe [7].
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Figure 5. Critical temperature dependence on pressure for s*d’
transition metals: La [16], Lu [44], Sc [44], and Y [30].
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Figure 8. Critical temperature dependence on pressure for metals:

A1 621, Sn [63], Pb [40, 64—67], and Bi [39, 40].
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Figure 9. Critical temperature dependence on pressure for

semi-metals: B [8], Si [72-74], As [75,76], and Te [77-79].

Buzea, Robbie, Supercond. Sci.

Technol. 18 (2005) R1-R8.
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Figure 10. Critical temperature dependence on pressure for
non-metals: P [86], S [3, 93], Se [77]. Br [93], and I [92].
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Kamihara, Hiramatsu, Hirano, Kawamura,
Yanagi, Kamiya, Hosono, J. Am. Chem. Soc.
128 (2006) 10012.
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week ending

PRL 101, 107006 (2008) PHYSICAL REVIEW LETTERS 5 SEPTEMBER 2008

£

Superconductivity at 38 K in the Iron Arsenide (Ba;_,K,)Fe,As,

Marianne Rotter, Marcus Tegel, and Dirk Johrendt™

Superconductivity in arsenides with the
ThCr2Si2 crystal structure.
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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 (Tcz12 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 LnNi,B,C, Nature 367

(1994) 252
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