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Superfluidity vanishing superfluid fraction. When stirred, a superfluid forms vortices that continue to rotate indefinitely. The semi-phenomenological theory of
superfluidity was developed by Soviet theoretical physicists Lev Landau and Isaak Khalatnikov. Superfluids have some potential practical uses, such as dissolving
substances in a quantum solvent. Superfluidity was discovered Superfluidity is the characteristic property of a fluid with zero viscosity which therefore flows
without any loss of kinetic energy. Superfluidity occurs in two isotopes of helium (helium-3 and helium-4) when they are liquefied by cooling to cryogenic
temperatures. It is also a property of various other exotic states of matter theorized to exist in astrophysics, high-energy physics, and theories of quantum gravity
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Superconducting radio frequency Superconducting radio frequency (SRF) science and technology involves the application of electrical superconductors to radio
frequency devices. 8 kelvins to obtain a quality factor of Q=5%1010. The ultra-low electrical resistivity of a superconducting material allows an RF resonator to
obtain an extremely high quality factor, Q. These properties can be exploited for a variety of applications, including the construction of high-performance particle
accelerator structures. 3 GHz niobium SRF resonant cavity at 1. The ultra-low Superconducting radio frequency (SRF) science and technology involves the
application of electrical superconductors to radio frequency devices. For example, it is commonplace for a 1. Such a very high Q resonator stores energy with very
low loss and narrow bandwidth 1399570ca9
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Fermionic condensate Jin using potassium-40 atoms at the University of Colorado Boulder in 2003. The first fermionic condensate in dilute atomic gases was
created by a team led by Deborah S. similar conditions. Examples of fermionic condensates include superconductors and the superfluid phase of helium-3. It is
closely related to the Bose-Einstein condensate, a superfluid phase formed by bosonic atoms under similar conditions. The first fermionic condensate in dilute A
fermionic condensate (or Fermi-Dirac condensate) is a superfluid phase formed by fermionic particles at low temperatures. Examples of fermionic condensates
include superconductors and the superfluid phase of helium-3 1399570ca9

p 1399570ca9 0 1399570ca9 Superfluidity often co-occurs with Bose-Einstein condensation, but neither phenomenon is directly related to the other; not all
Bose-Einstein condensates can be regarded... 1399570ca9 critical temperature (Tc) is proportional to the strength of the superconducting state for temperatures
well below Tc close to zero temperature (also referred to as the fully formed superfluid density, 1399570ca9
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Homes's law Dordevic; T. Valla; M. Phys. Strongin (2005). B. Rev. arXiv:cond-mat/0410719 In superconductivity, Homes's law is an empirical relation that states
that a superconductor's. &quot;Scaling of the superfluid density in high-temperature superconductors&quot;. 72 (13): 134517 1399570ca9

Superfluid helium-4 7 K. The substance, which resembles other liquids such as helium | (conventional, non-superfluid liquid helium), flows without friction past any
surface, which allows it to continue to circulate over obstructions and through pores in containers which hold it, subject only to its own inertia. A superfluid acts as
Superfluid helium-4 (helium Il or He-ll) is the superfluid form of helium-4, the most common isotope of the element helium. Superfluids, such as helium-4 below the
lambda point (known, for simplicity, as helium Il), exhibit many unusual properties 1399570ca9

Iron-based superconductors of the group of oxypnictides were initially called ferropnictides. The crystal structure... 1399570ca9 {\displaystyle \rho {dc}}
1399570ca9 s 1399570ca9 The superconductivity phenomenon was discovered in 1911 by Dutch physicist Heike Kamerlingh Onnes. Like ferromagnetism and
atomic spectral lines, superconductivity is a phenomenon which can only be explained by quantum mechanics. It is characterized by the Meissner effect...
1399570ca9

High-temperature superconductivity 5 °F), this material was modified by Ching-Wu Chu to make the first high-temperature superconductor with critical
temperature 93 K (—180. Although the critical temperature is around 35. Bednorz and Muller were awarded the Nobel Prize in Physics in 1987 "for their. 3 °F). 2 °C;
—321. The major advantage of high-temperature superconductors is that they can be cooled High-temperature superconductivity (high-Tc or HTS) is
superconductivity in materials with a critical temperature (the temperature below which the material behaves as a superconductor) above 77 K (—196. ceramic
materials&quot;. Alex Muller. 1 °F), the boiling point of liquid nitrogen. The first high-temperature superconductor was discovered in 1986 by IBM researchers
Georg Bednorz and K. Most high-Tc materials are type-Il superconductors. 1 °C; —396. They are "high-temperature" only relative to previously known
superconductors, which function only closer to absolute zero. 2 °C; —292. 1 K (-238 1399570ca9

Unconventional superconductor The superconducting properties Unconventional superconductors are materials that display superconductivity which is not
explained by the usual BCS theory or its extension, the Eliashberg theory. Alternatively, a superconductor is unconventional if the superconducting order
parameter transforms according to a non-trivial irreducible representation of the point group or space group of the system. The pairing in unconventional
superconductors may originate from some other mechanism than the electron-phonon interaction. definition, superconductors that break additional symmetries to
U (1) symmetry are known as unconventional superconductors. Per definition, superconductors that break additional symmetries to U (1) symmetry are known as
unconventional superconductors 1399570ca9

Superconductivity dissipation. Unlike an ordinary metallic conductor, whose resistance decreases gradually as its temperature is lowered, even down to near

absolute zero, a superconductor has a characteristic critical temperature below which the resistance drops abruptly to zero. In the class of superconductors known
as type Il superconductors, including all known high-temperature superconductors, an extremely low but non-zero Superconductivity is a set of physical properties
observed in superconductors: materials where electrical resistance vanishes and magnetic fields are expelled from the material. An electric current through a loop
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of superconducting wire can persist indefinitely with no power source 1399570ca9

measured just above the critical temperature. In cuprate high-temperature superconductors the relation follows the form 1399570ca9 p 1399570ca9 ) multiplied
by the electrical resistivity 1399570ca9 {\displaystyle \rho {s0}} 1399570ca9 This occurs above a certain critical field strength Hcl. The vortex density increases
with increasing field strength. At a higher critical field Hc2, superconductivity is destroyed. Type-Il superconductors do not exhibit a complete Meissner effect.
1399570ca9 The formation of the superfluid is a manifestation of the formation of a Bose-Einstein condensate of helium atoms. This condensation occurs in liquid
helium-4 at a far higher temperature (2.17 K) than it does in helium-3 (2.5 mK) because each atom of helium-4 is a boson particle, by virtue of its zero spin.
Helium-3, however, is a fermion particle, which can form bosons only by pairing... 1399570ca9

Type-Il superconductor While In superconductivity, a type-Il superconductor is a superconductor that exhibits an intermediate phase of mixed ordinary and
superconducting properties at intermediate temperature and fields above the superconducting phases. All high-temperature superconductors are type-I|
superconductors. Type-ll superconductors are usually made of metal alloys or complex oxide ceramics 1399570ca9

€ 1399570ca9 It also features the formation of magnetic field vortices with an applied external magnetic field. 1399570ca9

Iron-based superconductor Much of the interest in iron-based superconductors is precisely because - Iron-based superconductors (FeSC) are iron-containing
chemical compounds whose superconducting properties were discovered in 2006. Until 2006, however, they were in the first stages of experimentation and
implementation and only the semiconductive properties of these compounds were known and patented. Previously most high-temperature superconductors were
cuprates containing copper - oxygen layers. The first of such superconducting compounds belong to the group of oxypnictides, which was known since 1995. high-
temperature superconductors were cuprates containing copper oxygen layers. Much of the interest in iron-based superconductors is precisely because of the
differences from the cuprates, which may help lead to a theory of non-BCS-theory superconductivity 1399570ca9
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