‘ R Y

International Center for Quantum Materials
Informal Seminar

Recent breakthroughs in superconductivity and
discovery of type-1.5 superconductors

Victor V. Moshchalkov

NPAC-Institute for Nanoscale Physics and Chemistry,

KU Leuven, Belgium
Time: 4:00 pm,Sept.25 2012 (Tuesday)
BfE]: 201249 H25H (A =) T4 4:00
e Venue: Conference Room A (607), No. 5 Science Building
S M. BRI 560721 E

Till recently, all superconductors have been classified either as type-1 or type-2 materials.
Here the existence of the novel superconducting state is demonstrated in two-band high
guality MgB2 single crystals where a unique combination of both type-1 and type-2
conditions is realized in a single material at the same time: A/E1<1/72 for the first sub-
component of the order parameter and A2/€2>1/N2 for the second one. Such two-band
materials are, in fact, type-1.5 superconductors, since they combine simultaneously both
type-1 and type-2 superconductivity in the same material. This leads to a drastic change
in the vortex-vortex interaction, which results in the appearance of stable vortex stripes,
clusters and gossamer-like vortex patterns. These novel patterns have been directly
visualized by using Bitter decoration, scanning SQUID and scanning Hall probe
microscopy. The observed patterns are in an excellent agreement with the molecular
dynamics simulations using the vortex-vortex interaction corresponding to the type-1.5
superconductivity.
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