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ABSTRACT: High-temperature superconductors (abbreviated high-T. or HTS) are defined as materials that behave
as superconductors at temperatures above 77 K (—196.2 °C; —321.1 °F), the boiling point of liquid nitrogen.™ The adjective
"high temperature™ is only in respect to previously known superconductors, which function at even colder temperatures
close to absolute zero. In absolute terms, these "high temperatures" are still far below ambient, and therefore require
cooling. The first high-temperature superconductor was discovered in 1986, by IBM
researchers Bednorz and Mller,”® who were awarded the Nobel Prize in Physicsin 1987 "for their important break-
through in the discovery of superconductivity in ceramic materials"./*! Most high-T, materials are type-11 superconductors.
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ILINTRODUCTION

The major advantage of high-temperature superconductors is that they can be cooled by using liquid nitrogen,' as opposed
to the previously known superconductors which require expensive and hard-to-handle coolants, primarily liquid helium. A
second advantage of high-T, materials is they retain their superconductivity in higher magnetic fields than previous
materials. This is important when constructing superconducting magnets, a primary application of high-T, materials.

The majority of high-temperature superconductors are ceramic materials, as opposed to the previously known metallic
materials. Ceramic superconductors are suitable for some practical uses but they still have many manufacturing issues. For
example, most ceramics are brittle which makes the fabrication of wires from them very problematic.!® However,
overcoming these drawbacks is the subject of considerable research, and progress is ongoing.®

The main class of high-temperature superconductors is copper oxides combined with other metals, especially the Rare-earth
barium copper oxides (REBCOs) such as Yttrium barium copper oxide (YBCO). The second class of high-temperature
superconductors in the practical classification is the iron-based compounds.["’® Magnesium diboride is sometimes included
in high-temperature superconductors: It is relatively simple to manufacture, but it superconducts only below 43 K, which
makes it unsuitable for liquid nitrogen cooling (approximately 30 K below nitrogen triple point temperature). Some
extremely-high pressure superhydride compounds are usually categorized as high-temperature superconductors. In fact,
many articles on high-temperature superconductors can be found on this research on high pressure gases, which are not
suitable for practical applications. The current T, record holder is carbonaceous sulfur hydride, beating the previous record
held by lanthanum decahydride by nearly 30 K. The superconductivity in these compounds, however, has recently come
under question.™

Properties:-

Unfortunately, the "High-temperature™ superconductor class has had many definitions in the context of superconductivity.

The label high-T, should be reserved for materials with critical temperatures greater than the boiling point of liquid
nitrogen. However, a number of materials — including the original discovery and recently discovered pnictide
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superconductors — have critical temperatures below 77 K but nonetheless, are commonly referred to in publications as high-
T, class. BBl

A substance with a critical temperature above the boiling point of liquid nitrogen, together with a high critical magnetic
field and critical current density (above which superconductivity is destroyed), would greatly benefit technological
applications. In magnet applications, the high critical magnetic field may prove more valuable than the high T, itself. Some
cuprates have an upper critical field of about 100 tesla. However, cuprate materials are brittle ceramics which are expensive
to manufacture and not easily turned into wires or other useful shapes. Furthermore, high-temperature superconductors do
not form large, continuous superconducting domains, rather clusters of microdomains within which superconductivity
occurs. They are therefore unsuitable for applications requiring actual superconductive currents, such as magnets
for magnetic resonance spectrometers.®? For a solution to this (powders), see HTS_wire.

There has been considerable debate regarding high-temperature superconductivity coexisting with magnetic ordering in
YBCO,¥ iron-based superconductors, several ruthenocuprates and other exotic superconductors, and the search continues
for other families of materials. HTS are Type-1l superconductors, which allow magnetic fields to penetrate their interior
in quantized units of flux, meaning that much higher magnetic fields are required to suppress superconductivity. The
layered structure also gives a directional dependence to the magnetic field response.

All known high-T. superconductors are Type-Il superconductors. In contrast to Type-I superconductors, which expel all
magnetic fields due to the Meissner effect, Type-Il superconductors allow magnetic fields to penetrate their interior in
quantized units of flux, creating "holes" or "tubes" of normal metallic regions in the superconducting bulk called vortices.
Consequently, high-T superconductors can sustain much higher magnetic fields.

Cuprates are layered materials, consisting of superconducting layers of copper oxide, separated by spacer layers. Cuprates
generally have a structure close to that of a two-dimensional material. Their superconducting properties are determined by
electrons moving within weakly coupled copper-oxide (CuO,) layers. Neighbouring layers contain ions such
as lanthanum, barium, strontium, or other atoms which act to stabilize the structure and dope electrons or holes onto the
copper-oxide layers. The undoped "parent” or "mother" compounds are Mott insulators with long-range antiferromagnetic
order at sufficiently low temperatures. Single band models are generally considered to be enough to describe the electronic
properties.

The cuprate superconductors adopt a perovskite structure. The copper-oxide planes are checkerboard lattices with squares
of O” ions with a Cu?"ion at the centre of each square. The unit cell is rotated by 45° from these squares. Chemical
formulae of superconducting materials generally contain fractional numbers to describe the doping required for
superconductivity. There are several families of cuprate superconductors and they can be categorized by the elements they
contain and the number of adjacent copper-oxide layers in each superconducting block. For example, YBCO and BSCCO
can alternatively be referred to as "Y123" and Bi2201/Bi2212/Bi2223 depending on the number of layers in each
superconducting block (n). The superconducting transition temperature has been found to peak at an optimal doping value
(p=0.16) and an optimal number of layers in each superconducting block, typically n=3.

Possible mechanisms for superconductivity in the cuprates continue to be the subject of considerable debate and further
research. Certain aspects common to all materials have been identified. Similarities between the antiferromagnetic the low-
temperature state of undoped materials and the superconducting state that emerges upon doping, primarily the d,2.,? orbital
state of the Cu®* ions, suggest that electron-electron interactions are more significant than electron-phonon interactions in
cuprates — making the superconductivity unconventional. Recent work on the Fermi surface has shown that nesting occurs
at four points in the antiferromagnetic Brillouin zone where spin waves exist and that the superconducting energy gap is
larger at these points. The weak isotope effects observed for most cuprates contrast with conventional superconductors that
are well described by BCS theory.

Similarities and differences in the properties of hole-doped and electron doped cuprates:
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. Presence of a pseudogap phase up to at least optimal doping.

. Different trends in the Uemura plot relating transition temperature to the superfluid density. The inverse square of
the London penetration depth appears to be proportional to the critical temperature for a large number of underdoped
cuprate superconductors, but the constant of proportionality is different for hole- and electron-doped cuprates. The
linear trend implies that the physics of these materials is strongly two-dimensional.

. Universal hourglass-shaped feature in the spin excitations of cuprates measured using inelastic neutron diffraction.
. Nernst effect evident in both the superconducting and pseudogap phases.
11.DISCUSSION

The electronic structure of superconducting cuprates is highly anisotropic (see the crystal structure of YBCO or BSCCO).
Therefore, the Fermi surface of HTSC is very close to the Fermi surface of the doped CuO, plane (or multi-planes, in case
of multi-layer cuprates) and can be presented on the 2-D reciprocal space (or momentum space) of the CuQ, lattice. The
typical Fermi surface within the first CuO, Brillouin zoneis sketched in It can be derived from the band
structure calculations or measured by angle resolved photoemission spectroscopy (ARPES). Fermi surface of BSCCO
measured by ARPES. In a wide range of charge carrier concentration (doping level), in which the hole-doped HTSC are
superconducting, the Fermi surface is hole-like . This results in an inherent in-plane anisotropy of the electronic properties
of HTSC. In 2015, the full three dimensional Fermi surface structure was derived from soft x-ray ARPES."*!

Iron-based superconductors contain layers of iron and a pnictogen — such as arsenic or phosphorus — or a chalcogen. This is
currently the family with the second highest critical temperature, behind the cuprates. Interest in their superconducting
properties began in 2006 with the discovery of superconductivity in LaFePO at 4 K and gained much greater attention in
2008 after the analogous material LaFeAs(O,F)E* was found to superconduct at up to 43 K under pressure. The highest
critical temperatures in the iron-based superconductor family exist in thin films of FeSe M1 \where a critical
temperature in excess of 100 K was reported in 2014.[4!

Since the original discoveries several families of iron-based superconductors have emerged:

. LnFeAs(O,F) or LnFeAsO, (Ln=lanthanide) with T,up to 56K, referred to as 1111
materials.®! A fluoride variant of these materials was subsequently found with similar T, values.[*!

. (Ba,K)Fe,As, and related materials with pairs of iron-arsenide layers, referred to as 122 compounds. T, values
range up to 38 K.31“8I These materials also superconduct when iron is replaced with cobalt.

. LiFeAs and NaFeAs with T, up to around 20 K. These materials superconduct close to stoichiometric composition
and are referred to as 111 compounds. 7 H814]

. FeSe with small off-stoichiometry or tellurium doping.”

Most undoped iron-based superconductors show a tetragonal-orthorhombic structural phase transition followed at lower
temperature by magnetic ordering, similar to the cuprate superconductors.® However, they are poor metals rather than
Mott insulators and have five bands at the Fermi surface rather than one.* The phase diagram emerging as the iron-
arsenide layers are doped is remarkably similar, with the superconducting phase close to or overlapping the magnetic phase.
Strong evidence that the T, value varies with the As-Fe-As bond angles has already emerged and shows that the
optimal T, value is obtained with undistorted FeAs, tetrahedra.®™ The symmetry of the pairing wavefunction is still widely
debated, but an extended s-wave scenario is currently favoured.

Magnesium diboride is occasionally referred to as a high-temperature superconductor®® because its T, value of 39 K is
above that historically expected for BCS superconductors. However, it is more generally regarded as the
highest T, conventional superconductor, the increased T, resulting from two separate bands being present at the Fermi
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level. In 1991 Hebard et al discovered Fulleride superconductors,®™ where alkali-metal atoms are intercalated into
Cso molecules.

In 2008 Ganin et al demonstrated superconductivity at temperatures of up to 38 K for Cs;Cego.*™

P-doped Graphane was proposed in 2010 to be capable of sustaining high-temperature superconductivity.®!

In 1999, Anisimov et al. conjectured superconductivity in nickelates, proposing nickel oxides as direct analogs to the
cuprate superconductors.” Superconductivity in an infinite-layer nickelate, NdosSro,NiO,, was reported at the end of 2014
with a superconducting transition temperature between 9 and 15 K. This superconducting phase is observed in oxygen-
reduced thin films created by the pulsed laser deposition of NdggSry,NiO; onto SrTiO; substrates that is then reduced to
Ndo sSro,NiO, via annealing the thin films at 260—280 °C in the presence of CaH,.*®®% The superconducting phase is only
observed in the oxygen reduced film and is not seen in oxygen reduced bulk material of the same stoichiometry, suggesting
that the strain induced by the oxygen reduction of the NdggSre,NiO, thin film changes the phase space to allow for
superconductivity.® Of important is further to extract access hydrogen from the reduction with CaH,,
otherwise topotactic hydrogen may prevent superconductivity. ! The structure of cuprates which are superconductors are
often closely related to perovskite structure, and the structure of these compounds has been described as a distorted, oxygen
deficient multi-layered perovskite structure. One of the properties of the crystal structure of oxide superconductors is an
alternating multi-layer of CuO, planes with superconductivity taking place between these layers. The more layers of CuO,,
the higher T.. This structure causes a large anisotropy in normal conducting and superconducting properties, since electrical
currents are carried by holes induced in the oxygen sites of the CuO, sheets. The electrical conduction is highly anisotropic,
with a much higher conductivity parallel to the CuO, plane than in the perpendicular direction. Generally, critical
temperatures depend on the chemical compositions, cations substitutions and oxygen content. They can be classified
as superstripes; i.e., particular realizations of superlattices at atomic limit made of superconducting atomic layers, wires,
dots separated by spacer layers, that gives multiband and multigap superconductivity.

An yttrium-barium cuprate, YBa,Cuz0,_, (or Y123), was the first superconductor found above liquid nitrogen boiling
point. There are two atoms of Barium for each atom of Yttrium. The proportions of the three different metals in the
YBa,Cu;0- superconductor are in the mole ratio of 1 to 2 to 3 for yttrium to barium to copper, respectively: this particular
superconductor has also often been referred to as the 123 superconductor.

The unit cell of YBa,Cus0- consists of three perovskite unit cells, which is pseudocubic, nearly orthorhombic. The other
superconducting cuprates have another structure: they have a tetragonal cell. Each perovskite cell contains a Y or Ba atom
at the center: Ba in the bottom unit cell, Y in the middle one, and Ba in the top unit cell. Thus, Y and Ba are stacked in the
sequence [Ba-Y-Ba] along the c-axis. All corner sites of the unit cell are occupied by Cu, which has two different
coordinations, Cu(1) and Cu(2), with respect to oxygen. There are four possible crystallographic sites for oxygen: O(1),
0(2), O(3) and O(4).? The coordination polyhedra of Y and Ba with respect to oxygen are different. The tripling of the
perovskite unit cell leads to nine oxygen atoms, whereas Y Ba,Cus0; has seven oxygen atoms and, therefore, is referred to
as an oxygen-deficient perovskite structure. The structure has a stacking of different layers:
(Cu0)(Ba0)(Cu0,)(Y)(CuO,)(BaO)(Cu0). One of the key feature of the unit cell of YBa,Cus0,_, (YBCO) is the presence
of two layers of CuO,. The role of the Y plane is to serve as a spacer between two CuO, planes. In YBCO, the Cu-O chains
are known to play an important role for superconductivity. T, is maximal near 92 K when x = 0.15 and the structure is
orthorhombic. Superconductivity disappears at x~= 0.6, where the structural transformation of YBCO occurs from
orthorhombic to tetragonal.[%*!

IHI.LRESULTS
The preparation of other cuprates is more difficult than the YBCO preparation. They also have a different crystal structure:

they are tetragonal where YBCO is orthorhombic. Problems in these superconductors arise because of the existence of three
or more phases having a similar layered structure. Moreover, the crystal structure of other tested cuprate superconductors
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are very similar.% Like YBCO, the perovskite-type feature and the presence of simple copper oxide (CuO,) layers also
exist in these superconductors. However, unlike YBCO, Cu—O chains are not present in these superconductors. The YBCO
superconductor has an orthorhombic structure, whereas the other high-T, superconductors have a tetragonal structure.

There are three main classes of superconducting cuprates: bismuth-based, thallium-based and mercury-based.

The second cuprate by practical importance is currently BSCCO, a compound of Bi-Sr—Ca-Cu-O. The content
of bismuth and strontium creates some chemical issues. It has three superconducting phases forming a homologous series as
Bi,Sr,Ca,-1Cu,O44on+x (N=1, 2 and 3). These three phases are Bi-2201, Bi-2212 and Bi-2223, having transition temperatures
of 20, 85 and 110 K, respectively, where the numbering system represent number of atoms for Bi Sr, Ca and Cu
respectively.[® The two phases have a tetragonal structure which consists of two sheared crystallographic unit cells. The
unit cell of these phases has double Bi—O planes which are stacked in a way that the Bi atom of one plane sits below the
oxygen atom of the next consecutive plane. The Ca atom forms a layer within the interior of the CuO, layers in both Bi-
2212 and Bi-2223; there is no Ca layer in the Bi-2201 phase. The three phases differ with each other in the number of
cuprate planes; Bi-2201, Bi-2212 and Bi-2223 phases have one, two and three CuO, planes, respectively. The ¢ axis lattice
constants of these phases increases with the number of cuprate planes .The coordination of the Cu atom is different in the
three phases. The Cu atom forms an octahedral coordination with respect to oxygen atoms in the 2201 phase, whereas in
2212, the Cu atom is surrounded by five oxygen atoms in a pyramidal arrangement. In the 2223 structure, Cu has two
coordinations with respect to oxygen: one Cu atom is bonded with four oxygen atoms in square planar configuration and
another Cu atom is coordinated with five oxygen atoms in a pyramidal arrangement.*®!

Cuprate of TI-Ba—Ca: The first series of the Tl-based superconductor containing one TI-O layer has the general formula
TIBa,Can.1Cu,Oznia, " Whereas the second series containing two TI-O layers has a formula of TI,Ba,Ca,.
1CUOsn+s With n =1, 2 and 3. In the structure of TI,Ba,CuQOg (T1-2201), there is one CuO, layer with the stacking sequence
(TI-O) (TI-0) (Ba-0) (Cu-0) (Ba—0O) (TI-0) (TI-0). In Tl,Ba,CaCu,0g (TI1-2212), there are two Cu-O layers with a Ca
layer in between. Similar to the TI,Ba,CuQOg structure, TI-O layers are present outside the Ba-O layers. In
T1,Ba,CayCuz04q (T1-2223), there are three CuO2 layers enclosing Ca layers between each of these. In Tl-based
superconductors, T, is found to increase with the increase in CuO, layers. However, the value of T, decreases after four
CuO, layers in TIBa,Ca,.;Cu,Oxn+3, and in the T1,Ba,Ca,.;Cu,O,y+4 cOMpound, it decreases after three CuO, Iayers.[egl

Cuprate of Hg-Ba—CaThe crystal structure of HgBa,CuO, (Hg-1201)," HgBa,CaCu,0s (Hg-1212) and
HgBa,Ca,Cu;0g (Hg-1223) is similar to that of TI-1201, TI-1212 and TI-1223, with Hg in place of TI. It is noteworthy that
the T, of the Hg compound (Hg-1201) containing one CuQ, layer is much larger as compared to the one-CuO,-layer
compound of thallium (TI-1201). In the Hg-based superconductor, T, is also found to increase as the CuQO, layer increases.
For H[g-1201, Hg-1212 and Hg-1223, the values of T are 94, 128, and the record value at ambient pressure
134 K, respectively. The observation that the T, of Hg-1223 increases to 153 K under high pressure indicates that
the T of this compound is very sensitive to the structure of the compound.[™ The simplest method for preparing ceramic
superconductors is a solid-state thermochemical reaction involving mixing, calcination and sintering. The appropriate
amounts of precursor powders, usually oxides and carbonates, are mixed thoroughly using a Ball mill. Solution chemistry
processes such as coprecipitation, freeze-drying and sol-gel methods are alternative ways for preparing a homogeneous
mixture. These powders are calcined in the temperature range from 800-950 °C for several hours. The powders are cooled,
reground and calcined again. This process is repeated several times to get homogeneous material. The powders are
subsequently compacted to pellets and sintered. The sintering environment such as temperature, annealing time, atmosphere
and cooling rate play a very important role in getting good high-T, superconducting materials. The YBa,CuzO,_, compound
is prepared by calcination and sintering of a homogeneous mixture of Y,0;, BaCOj; and CuO in the appropriate atomic
ratio. Calcination is done at 900-950 °C, whereas sintering is done at 950 °C in an oxygen atmosphere. The oxygen
stoichiometry in this material is very crucial for obtaining a superconducting YBa,Cu;0;_, compound. At the time of
sintering, the semiconducting tetragonal YBa,CuzOg compound is formed, which, on slow cooling in oxygen atmosphere,
turns into superconducting Y Ba,Cus0;_. The uptake and loss of oxygen are reversible in YBa,CuzO_,. A fully oxygenated
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orthorhombic YBa,Cu;0,_, sample can be transformed into tetragonal YBa,CusOg by heating in a vacuum at temperature
above 700 °C.1%

The preparation of Bi-, TI- and Hg-based high-T, superconductors is more difficult than the YBCO preparation. Problems
in these superconductors arise because of the existence of three or more phases having a similar layered structure. Thus,
syntactic intergrowth and defects such as stacking faults occur during synthesis and it becomes difficult to isolate a single
superconducting phase. For Bi-Sr—Ca—Cu-0, it is relatively simple to prepare the Bi-2212 (T~ 85 K) phase, whereas it is
very difficult to prepare a single phase of Bi-2223 (T~ 110 K). The Bi-2212 phase appears only after few hours of
sintering at 860-870 °C, but the larger fraction of the Bi-2223 phase is formed after a long reaction time of more than a
week at 870 °C.[°® Although the substitution of Pb in the Bi-Sr—Ca—Cu—O compound has been found to promote the
growth of the high-T, phase,[’? a long sintering time is still required.

Implications

The question of how superconductivity arises in high-temperature superconductors is one of the major unsolved problems
of theoretical condensed matter physics. The mechanism that causes the electrons in these crystals to form pairs is not
known. Despite intensive research and many promising leads, an explanation has so far eluded scientists. One reason for
this is that the materials in question are generally very complex, multi-layered crystals (for example, BSCCO), making
theoretical modelling difficult.

Improving the quality and variety of samples also gives rise to considerable research, both with the aim of improved
characterisation of the physical properties of existing compounds, and synthesizing new materials, often with the hope of
increasing T.. Technological research focuses on making HTS materials in sufficient quantities to make their use
economically viable ["* as well as in optimizing their properties in relation to applications.” Metallic hydrogen has been
proposed as a room-temperature superconductor, some experimental observations have detected the occurrence of
the Meissner effect™7®]

There have been two representative theories for high-temperature or unconventional superconductivity. Firstly, weak
coupling theory suggests superconductivity emerges from antiferromagnetic spin fluctuations in a doped
system.["] According to this theory, the pairing wave function of the cuprate HTS should have a d,”,2 symmetry. Thus,
determining whether the pairing wave function has d-wave symmetry is essential to test the spin fluctuation mechanism.
That is, if the HTS order parameter (a pairing wave function like in Ginzburg—Landau theory) does not have d-wave
symmetry, then a pairing mechanism related to spin fluctuations can be ruled out. (Similar arguments can be made for iron-
based superconductors but the different material properties allow a different pairing symmetry.) Secondly, there was
the interlayer coupling model, according to which a layered structure consisting of BCS-type (s-wave symmetry)
superconductors can enhance the superconductivity by itself.”® By introducing an additional tunnelling interaction between
each layer, this model successfully explained the anisotropic symmetry of the order parameter as well as the emergence of
the HTS. Thus, in order to solve this unsettled problem, there have been numerous experiments such as photoemission
spectroscopy, NMR, specific heat measurements, etc. Up to date the results were ambiguous, some reports supported
the d symmetry for the HTS whereas others supported the s symmetry. This muddy situation possibly originated from the
indirect nature of the experimental evidence, as well as experimental issues such as sample quality, impurity scattering,
twinning, etc.

This summary makes an implicit assumption: superconductive properties can be treated by mean-field theory. It also fails to
mention that in addition to the superconductive gap, there is a second gap, the pseudogap. The cuprate layers are insulating,
and the superconductors are doped with interlayer impurities to make them metallic. The superconductive transition
temperature can be maximized by varying the dopant concentration. The simplest example is La,CuQ,4, which consist of
alternating CuO, and LaO layers which are insulating when pure. When 8% of the La is replaced by Sr, the latter act
as dopants, contributing holes to the CuO, layers, and making the sample metallic. The Sr impurities also act as electronic
bridges, enabling interlayer coupling. Proceeding from this picture, some theories argue that the basic pairing interaction is
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still interaction with phonons, as in the conventional superconductors with Cooper pairs. While the undoped materials are
antiferromagnetic, even a few percent of impurity dopants introduce a smaller pseudogap in the CuO, planes which is also
caused by phonons. The gap decreases with increasing charge carriers, and as it nears the superconductive gap, the latter
reaches its maximum. The reason for the high transition temperature is then argued to be due to the percolating behaviour
of the carriers — the carriers follow zig-zag percolative paths, largely in metallic domains in the CuO, planes, until blocked
by charge density wave domain walls, where they use dopant bridges to cross over to a metallic domain of an adjacent
CuO, plane. The transition temperature maxima are reached when the host lattice has weak bond-bending forces, which
produce strong electron-phonon interactions at the interlayer dopants.!’™!

An experiment based on flux quantization of a three-grain ring of YBa,CuzO; (YBCO) was proposed to test the symmetry
of the order parameter in the HTS. The symmetry of the order parameter could best be probed at the junction interface as
the Cooper pairs tunnel across a Josephson junction or weak link.® It was expected that a half-integer flux, that is, a
spontaneous magnetization could only occur for a junction of d symmetry superconductors. But, even if the junction
experiment is the strongest method to determine the symmetry of the HTS order parameter, the results have been
ambiguous. John R. Kirtley and C. C. Tsuei thought that the ambiguous results came from the defects inside the HTS, so
that they designed an experiment where both clean limit (no defects) and dirty limit (maximal defects) were considered
simultaneously.®® In the experiment, the spontaneous magnetization was clearly observed in YBCO, which supported
the d symmetry of the order parameter in YBCO. But, since YBCO is orthorhombic, it might inherently have an admixture
of s symmetry. So, by tuning their technique further, they found that there was an admixture of s symmetry in YBCO
within about 3%.0% Also, they found that there was a pure d,2,? order parameter symmetry in the tetragonal
TI,Ba,Cu0g.[*! Despite all these years, the mechanism of high-T, superconductivity is still highly controversial, mostly due
to the lack of exact theoretical computations on such strongly interacting electron systems. However, most rigorous
theoretical calculations, including phenomenological and diagrammatic approaches, converge on magnetic fluctuations as
the pairing mechanism for these systems. The qualitative explanation is as follows:

In a superconductor, the flow of electrons cannot be resolved into individual electrons, but instead consists of many pairs of
bound electrons, called Cooper pairs. In conventional superconductors, these pairs are formed when an electron moving
through the material distorts the surrounding crystal lattice, which in turn attracts another electron and forms a bound pair.
This is sometimes called the "water bed" effect. Each Cooper pair requires a certain minimum energy to be displaced, and if
the thermal fluctuations in the crystal lattice are smaller than this energy the pair can flow without dissipating energy. This
ability of the electrons to flow without resistance leads to superconductivity.®

IV.CONCLUSIONS

In a high-T, superconductor, the mechanism is extremely similar to a conventional superconductor, except, in this case,
phonons virtually play no role and their role is replaced by spin-density waves. Just as all known conventional
superconductors are strong phonon systems, all known high-T, superconductors are strong spin-density wave systems,
within close vicinity of a magnetic transition to, for example, an antiferromagnet. When an electron moves in a high-
T, superconductor, its spin creates a spin-density wave around it. This spin-density wave in turn causes a nearby electron to
fall into the spin depression created by the first electron (water-bed effect again). Hence, again, a Cooper pair is formed.
When the system temperature is lowered, more spin density waves and Cooper pairs are created, eventually leading to
superconductivity. Note that in high-T. systems, as these systems are magnetic systems due to the Coulomb interaction,
there is a strong Coulomb repulsion between electrons. This Coulomb repulsion prevents pairing of the Cooper pairs on the
same lattice site. The pairing of the electrons occur at near-neighbor lattice sites as a result. This is the so-called d-wave
pairing, where the pairing state has a node (zero) at the origin.®®

REFERENCES

1. Timmer, John (May 2011)."25years on, the search for higher-temp superconductors continues”. Ars
Technica. Archived from the original on 4 March 2012. Retrieved 2 March 2012.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16316


https://en.wikipedia.org/wiki/Phonons
https://en.wikipedia.org/wiki/Cooper_pairs
https://en.wikipedia.org/wiki/Phonons
https://en.wikipedia.org/wiki/Domain_walls
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_note-pnas-79
https://en.wikipedia.org/wiki/Yttrium_barium_copper_oxide
https://en.wikipedia.org/wiki/Josephson_junction
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_note-Gesh1987-80
https://en.wikipedia.org/wiki/John_R._Kirtley
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_note-Kirt1995-81
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_note-Kirt2006-82
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_note-Tsue1997-83
https://arstechnica.com/science/news/2011/04/25-years-on-the-search-for-higher-temp-superconductors-continues.ars
https://web.archive.org/web/20120304125313/http:/arstechnica.com/science/news/2011/04/25-years-on-the-search-for-higher-temp-superconductors-continues.ars

g

k@ ISSN(Online): 2319-8753
T niine): -

ITIRSET ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

2. ™ Saunders, P.J.; Ford, G.A. (2005). The Rise of the Superconductors. Boca Raton, FL: CRC
Press. ISBN 9780748407729.

3. " Bednorz, J. G.; Miiller, K. A. (1986). "Possible high T superconductivity in the Ba-La-Cu-O system". Zeitschrift fur
Physik B. 64 (2): 189-193. Bibcode:1986ZPhyB..64..189B. doi:10.1007/BF01303701. S2CID 118314311.

4. "N"1987: J. Georg Bednorz, K. Alex Muller". Nobelprize.org. The Nobel Prize in Physics. Archived from the
original on 19 September 2008. Retrieved 19 April 2012.

5. " Plakida, N. (2010). High Temperature Cuprate Superconductors. Springer Series in Solid-State Sciences. Springer.
p. 480. ISBN 9783642126321.

6. ~"HTS Magnet Program". Brookhaven National Laboratory.

7. "~ Choi, Charles Q. "A New Iron Age: New class of superconductor may help pin down mysterious physics". Scientific
American. Retrieved 25 October 2014.

8. ™ Ren, Zhi-An; Che, Guang-Can; Dong, Xiao-Li; Yang, Jie; Lu, Wei; Yi, Wei; et al. (2008). "Superconductivity and
phase diagram in iron-based arsenic-oxides ReFeAsO1-3 (Re=rarec-earth metal) without fluorine doping™. EPL. 83 (1):
17002. arXiv:0804.2582. Bibcode:2008EL.....8317002R. doi:10.1209/0295-5075/83/17002. S2CID 96240327.

9. AMHirsch, J. E.; Marsiglio, F. (2013). "Unusual width of the superconducting transition in a
hydride". Nature. 596 (7873):  E9-E10. arXiv:2010.10307. Bibcode:2013Natur.596E...9H. doi:10.1038/s41586-021-
03595-z. PMID 34433940. S2CID 237306217.

10. ~ Nisbett, Alec (producer) (1988). Superconductor: The race for the prize (Television Episode).

11. ~ Mourachkine, A. (2004). Room-Temperature Superconductivity. Cambridge, UK: Cambridge International Science
Publishing. arXiv:cond-mat/0606187. Bibcode:2006cond.mat..6187M. ISBN 978-1-904602-27-9. cond—mat/0606187.

12. ~ Stuart A Wolf & Vladimir Z Kresin, Eds, Novel Superconductivity, Springer (October 1987)

13. ~Tanaka, Shoji  (2001). "High  temperature  superconductivity:  History and  Outlook™ (PDF). JSAP
International. Archived (PDF) from the original on 16 August 2012. Retrieved 2 March 2012.

14. ~ Anderson, Philip (1987). "The Resonating Valence Bond State in La,CuQ, and
Superconductivity". Science. 235 (4793): 1196-
1198. Bibcode:1987Sci...235.1196A. doi:10.1126/science.235.4793.1196. PMID 17818979. S2CID 28146486.

15. ~ Bickers, N.E.; Scalapino, D.J.; Scalettar, R.T. (1987). "CDW and SDW mediated pairing interactions". Int. J. Mod.
Phys. B. 1 (3n04): 687-695. Bibcode:19871JMPB...1..687B. d0i:10.1142/S0217979287001079.

16. ~ Inui, Masahiko; Doniach, Sebastian; Hirschfeld, Peter J.; Ruckenstein, Andrei E.; Zhao, Z.; Yang, Q.; Ni, Y.; Liu, G.
(1988). "Coexistence of antiferromagnetism and superconductivity in a mean-field theory of high-
T, superconductors". Phys. Rev. B. 37 (10): 5182-
5185. Bibcode:1988PhRvB..37.5182D. doi:10.1103/PhysRevB.37.5182. PMID 9943697. Archived from the
original on 3 July 2013.

17. ~ Gros, Claudius; Poilblanc, Didier; Rice, T. Maurice; Zhang, F. C.(1988). "Superconductivity in correlated
wavefunctions". Physica C. 153-155: 543-548. Bibcode:1988PhyC..153..543G. d0i:10.1016/0921-4534(88)90715-0.

18. ~ Kotliar, Gabriel; Liu, Jialin (1988). "Superexchange mechanism and d-wave superconductivity”. Physical Review
B. 38 (7): 5142-5145. Bibcode:1988PhRvB..38.5142K. d0i:10.1103/PhysRevB.38.5142. PMID 9946940.

19. N Cao, Qing; Grote, Fabian; Hufmann, Marleen; Eigler, Siegfried (2013). "Emerging field of few-layered intercalated
2D materials". Nanoscale Advances. 3 (4): 963—
982. Bibcode:2013NanoA...3..963C. doi:10.1039/d0na00987¢c. PMC 9417328. PMID 36133283.

20. ~ Schilling, A.; Cantoni, M.; Guo, J.D.; Ott, H.R. (1993). "Superconductivity in the Hg-Ba-Ca-Cu-O
system". Nature. 363 (6424): 56-58. Bibcode:1993Natur.363...56S. d0i:10.1038/363056a0. S2CID 4328716.

21. ~ Drozdov, A.P.; Kong, P.P.; Minkov, V.S.; Besedin, S.P.; Kuzovnikov, M.A.; Mozaffari, S.; Balicas, L.; Balakirev,
F.F.; Graf, D.E.; Prakapenka, V.B.; Greenberg, E.; Knyazev, D.A.; Tkacz, M.; Eremets, M.l. (2014).
"Superconductivity at 250K in lanthanum hydride under high pressures”. Nature. 569 (7757): 528-

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16317


https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780748407729
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Bedn1986_3-0
https://en.wikipedia.org/wiki/Zeitschrift_f%C3%BCr_Physik_B
https://en.wikipedia.org/wiki/Zeitschrift_f%C3%BCr_Physik_B
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1986ZPhyB..64..189B
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2FBF01303701
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:118314311
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-4
https://web.archive.org/web/20080919014520/http:/nobelprize.org/nobel_prizes/physics/laureates/1987/index.html
http://nobelprize.org/nobel_prizes/physics/laureates/1987/index.html
http://nobelprize.org/nobel_prizes/physics/laureates/1987/index.html
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-5
https://www.springer.com/gp/book/9783642126321
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9783642126321
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-6
https://www.bnl.gov/magnets/hts-magnet-program.php
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-7
https://www.scientificamerican.com/article/iron-exposed-as-high-temp-superconductor/
https://en.wikipedia.org/wiki/EPL_(journal)
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0804.2582
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008EL.....8317002R
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1209%2F0295-5075%2F83%2F17002
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:96240327
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-hirsch2021_9-0
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/2010.10307
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2021Natur.596E...9H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs41586-021-03595-z
https://doi.org/10.1038%2Fs41586-021-03595-z
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/34433940
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:237306217
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-11
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/cond-mat/0606187
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2006cond.mat..6187M
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-904602-27-9
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-12
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-tanaka01_13-0
http://www.jsap.or.jp/jsapi/Pdf/Number04/PastPresentFuture.pdf
https://web.archive.org/web/20120816203010/http:/www.jsap.or.jp/jsapi/Pdf/Number04/PastPresentFuture.pdf
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Anderson87_14-0
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1987Sci...235.1196A
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1126%2Fscience.235.4793.1196
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/17818979
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:28146486
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-bickers87_15-0
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1987IJMPB...1..687B
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1142%2FS0217979287001079
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-inui88_16-0
https://archive.today/20130703172401/http:/prb.aps.org/abstract/PRB/v37/i4/p2320_1
https://archive.today/20130703172401/http:/prb.aps.org/abstract/PRB/v37/i4/p2320_1
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhRvB..37.5182D
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.37.5182
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9943697
http://prb.aps.org/abstract/PRB/v37/i4/p2320_1
http://prb.aps.org/abstract/PRB/v37/i4/p2320_1
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-gros88_17-0
https://en.wikipedia.org/wiki/Thomas_Maurice_Rice
https://en.wikipedia.org/wiki/Zhang_Fuchun
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhyC..153..543G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2F0921-4534%2888%2990715-0
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-kotliar88_18-0
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhRvB..38.5142K
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.38.5142
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9946940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9417328
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9417328
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2021NanoA...3..963C
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1039%2Fd0na00987c
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9417328
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/36133283
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-schilling93_20-0
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993Natur.363...56S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F363056a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4328716
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-eremets_21-0

22.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

g

k@ ISSN(Online): 2319-8753
T niine): -

ITIRSET ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

531. arXiv:1812.01561. Bibcode:2014Natur.569..528D. doi:10.1038/s41586-019-1201-

8. PMID 31118520. S2CID 119231000.

A Dalla Piazza, B.; Mourigal, M.; Christensen, N. B.; Nilsen, G. J.; Tregenna-Piggott, P.; Perring, T. G.; etal.
(2015). "Fractional excitations in the square-lattice quantum antiferromagnet”. Nature Physics. 11 (1): 62—
68. arXiv:1501.01767. Bibcode:2015NatPh..11...62D. doi:10.1038/nphys3172. PMC 4340518. PMID 25729400.

~ "How electrons split: New evidence of exotic behaviors". Nanowerk (Press release). Ecole Polytechnique Fédérale de
Lausanne. 23 December 2014. Archived from the original on 23 December 2014. Retrieved 23 December 2014,

N Report about first room-temperature (15°C) superconductor H,S + CHjat 267 GPa is not reliable
(retracted). See Castelvecchi, Davide (27 September 2013). "Room-Stunning room-temperature-superconductor claim
is retracted". Nature. doi:10.1038/d41586-022-03066-z. PMID 36171305. S2CID 252597663.

AN Eremets, M. I.; Minkov, V. S.; Drozdov, A. P.; Kong, P. P.; Ksenofontov, V.; Shylin, S. I.; Bud'ko, S. L.; Prozorov,
R.; Balakirev, F. F.; Sun, Dan; Mozzafari, S.; Balicas, L. (10 January 2013). "High-Temperature Superconductivity in
Hydrides: Experimental Evidence and Details"”. Journal of Superconductivity and Novel Magnetism. 35 (4): 965—
977. doi:10.1007/s10948-022-06148-1.

A Drozdov, A.P.; Eremets, M.l.; Troyan, lL.A.; Ksenofontov, V.; Shylin, S.I. (September 2015). "Conventional
superconductivity at 203 kelvin at high pressures in the sulfur hydride system". Nature. 525 (7567): 73—
76. arXiv:1506.08190. Bibcode:2015Natur.525...73D. doi:10.1038/nature14964. ISSN 0028-

0836. PMID 26280333. S2CID 4468914.

A "Superconductivity Examples". hyperphysics.phy-astr.gsu.edu. Retrieved 14 June 2014.

A Flukiger, R.; Hariharan, S.Y.; Kuntzler, R.; Luo, H.L.; Weiss, F.; Wolf, T.; Xu, J.Q. (1994). "Nb-Ti". In Flikiger, R.;
Klose, W. (eds.). Materials. Vol. 21b2: Nb-H — Nb-Zr, Nd—Np. Berlin, DE; Heidelberg, DE: Springer-Verlag. pp. 222—
229. doi:10.1007/10423690_53. ISBN 978-3-540-57541-2. Retrieved 14 June 2014.

A Kittel, Charles (1996). Introduction to Solid State Physics (7th ed.). New York, NY: Wiley. ISBN 0-471-11181-
3. OCLC 32468930.

A Norman, Michael R. (2008). "Trend: High-temperature superconductivity in the iron pnictides”. Physics. 1 (21):
21. Bibcode:2008Phy0J...1...21N. doi:10.1103/Physics.1.21.

A "High-Temperature Superconductivity: The Cuprates”. Devereaux group. Stanford University. Archived from the
original on 15 June 2010. Retrieved 30 March 2012.

A Graser, S.; Hirschfeld, P.J.; Kopp, T.; Gutser, R.; Andersen, B.M.; Mannhart, J. (27 June 2010). "How grain
boundaries  limit  supercurrents in  high-temperature  superconductors”. Nature  Physics. 6 (8):  609—

AN Sanna, S.; Allodi, G.; Concas, G.; Hillier, A.; Renzi, R. (2004). "Nanoscopic coexistence of magnetism and
superconductivity in  YBa,CuzOg.y detected by muon spin rotation”. Physical Review Letters. 93 (20):
207001. arXiv:cond-

mat/0403608. Bibcode:2004PhRvL..93t7001S. doi:10.1103/PhysRevLett.93.207001. PMID 15600957. S2CID 343270
69.

A Hartinger, C. "DFG FG 538 — Doping Dependence of Phase transitions and Ordering Phenomena in Cuprate
Superconductors". wmi.badw-muenchen.de. Archived from the original on 27 December 2008. Retrieved 29
October 2009.

A Horio, M.; Hauser, K.; Sassa, Y.; Mingazheva, Z.; Sutter, D.; Kramer, K.; Cook, A.; Nocerino, E.; Forslund, O. K;
Tjernberg, O.; Kobayashi, M. (17 August 2015). "Three-Dimensional Fermi Surface of Overdoped La-Based
Cuprates". Physical Review Letters. 121 (7):
077004. arXiv:1804.08019. Bibcode:2015PhRvL.121g7004H. doi:10.1103/PhysRevLett.121.077004. PMID 30169083
. S2CID 206315433.

A Jump up to:*® Kordyuk, A.A. (2012). “Iron-based superconductors: Magnetism, superconductivity, and electronic
structure (Review Article)" (PDF). Low Temp. Phys. 38 (9): 888—

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16318


https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1812.01561
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2019Natur.569..528D
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs41586-019-1201-8
https://doi.org/10.1038%2Fs41586-019-1201-8
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/31118520
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:119231000
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340518
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1501.01767
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2015NatPh..11...62D
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnphys3172
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340518
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/25729400
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-23
http://www.nanowerk.com/nanotechnology-news/newsid=38557.php
https://web.archive.org/web/20141223224211/http:/www.nanowerk.com/nanotechnology-news/newsid=38557.php
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-24
https://en.wikipedia.org/wiki/Carbonaceous_sulfur_hydride
https://en.wikipedia.org/wiki/Retraction_in_academic_publishing
https://www.nature.com/articles/d41586-022-03066-z
https://www.nature.com/articles/d41586-022-03066-z
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fd41586-022-03066-z
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/36171305
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:252597663
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-eremets22_25-0
https://doi.org/10.1007%2Fs10948-022-06148-1
https://doi.org/10.1007%2Fs10948-022-06148-1
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs10948-022-06148-1
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-26
http://www.nature.com/articles/nature14964
http://www.nature.com/articles/nature14964
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1506.08190
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2015Natur.525...73D
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnature14964
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0028-0836
https://www.worldcat.org/issn/0028-0836
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/26280333
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4468914
http://hyperphysics.phy-astr.gsu.edu/hbase/Solids/scex.html
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-28
http://materials.springer.com/lb/docs/sm_lbs_978-3-540-48230-7_53
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2F10423690_53
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-3-540-57541-2
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/0-471-11181-3
https://en.wikipedia.org/wiki/Special:BookSources/0-471-11181-3
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/32468930
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Norman2008_30-0
https://doi.org/10.1103%2FPhysics.1.21
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008PhyOJ...1...21N
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysics.1.21
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-devereaux-stanford_31-0
https://web.archive.org/web/20100615231514/http:/www.stanford.edu/~tpd/research_hightc.html
http://www.stanford.edu/~tpd/research_hightc.html
http://www.stanford.edu/~tpd/research_hightc.html
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-32
https://en.wikipedia.org/wiki/Nature_Physics
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0912.4191
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2010NatPh...6..609G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnphys1687
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:118624779
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Sann2004_33-0
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/cond-mat/0403608
https://arxiv.org/abs/cond-mat/0403608
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2004PhRvL..93t7001S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.93.207001
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/15600957
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:34327069
https://api.semanticscholar.org/CorpusID:34327069
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-34
http://www.wmi.badw-muenchen.de/FG538/projects/P4_crystal_growth/index.htm
http://www.wmi.badw-muenchen.de/FG538/projects/P4_crystal_growth/index.htm
https://web.archive.org/web/20081227014258/http:/www.wmi.badw-muenchen.de/FG538/projects/P4_crystal_growth/index.htm
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-35
https://link.aps.org/doi/10.1103/PhysRevLett.121.077004
https://link.aps.org/doi/10.1103/PhysRevLett.121.077004
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1804.08019
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2018PhRvL.121g7004H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.121.077004
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/30169083
https://pubmed.ncbi.nlm.nih.gov/30169083
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:206315433
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Kordyuk2012_36-0
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Kordyuk2012_36-1
http://www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf
http://www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf

37.

38.

39.

40.

41.

42,

43

44,

45,

46.

47.

48.

49.

@

- ISSN(Online): 2319-8753
ITIRSE] ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

899. arXiv:1209.0140. Bibcode:2012LTP....38..888K. doi:10.1063/1.4752092. S2CID 117139280. Archived (PDF) fro
m the original on 11 May 2015.

N Kamihara, Y.; Hiramatsu, H.; Hirano, M.; Kawamura, R.; Yanagi, H.; Kamiya, T.; Hosono, H. (2006). "lron-based
layered  superconductor:  LaOFeP".Journal of the American Chemical Society. 128 (31): 10012—
10013. doi:10.1021/ja063355c. PMID 16881620.

A Kamihara, Y.; Watanabe, T.; Hirano, M.; Hosono, H. (2008). "Iron-Based Layered Superconductor La[O,_,F,]JFeAs
(x=0.05-0.12) with T, =26 K". Journal of  the American Chemical Society. 130 (11): 3296
3297. doi:10.1021/ja800073m. PMID 18293989.

A Takahashi, H.; Igawa, K.; Arii, K.; Kamihara, Y.; Hirano, M.; Hosono, H. (2008). "Superconductivity at 43 K in an
iron-based layered compound LaOl-,FyFeAs". Nature. 453 (7193): 376-
378. Bibcode:2008Natur.453..376T. doi:10.1038/nature06972. PMID 18432191. S2CID 498756.

NWang, Qing-Yan; Li, Zhi; Zhang, Wen-Hao; Zhang, Zuo-Cheng; Zhang, Jin-Song; Li, Wei; et al. (2012). "Interface-
Induced high-temperature superconductivity in single unit-cell FeSe films on SrTiO3". Chin. Phys. Lett. 29 (3):
037402. arXiv:1201.5694. Bibcode:2012ChPhL..29¢7402W. doi:10.1088/0256-307X/29/3/037402. S2CID 3858973.

A Liu, Defa; Zhang, Wenhao; Mou, Daixiang; He, Junfeng; Ou, Yun-Bo; Wang, Qing-Yan; et al. (2012). "Electronic
origin of high-temperature superconductivity in single-layer FeSe superconductor". Nat. Commun. 3 (931):
931. arXiv:1202.5849. Bibcode:2012NatCo...3..931L. d0i:10.1038/ncomms1946. PMID 22760630. S2CID 36598762.
" He, Shaolong; He, Junfeng; Zhang, Wenhao; Zhao, Lin; Liu, Defa; Liu, Xu; etal. (2013). "Phase diagram and
electronic indication of high-temperature superconductivity at 65 K in single-layer FeSe films". Nat. Mater. 12 (7):
605—

610. arXiv:1207.6823. Bibcode:2013NatMa..12..605H. doi:10.1038/NMAT3648. PMID 23708329. S2CID 119185689

."MGe, J. F.; Liu, Z. L.; Liu, C.; Gao, C. L.; Qian, D.; Xue, Q. K; Liu, Y.; Jia, J. F. (2014). "Superconductivity in single-

layer films of FeSe with a transition temperature above 100 K". Nature Materials. 1406 (3): 285-
9. arXiv:1406.3435. Bibcode:2015NatMa..14..285G. doi:10.1038/nmat4153. PMID 25419814. S2CID 119227626.
AWu, G.; Xie, Y.L.; Chen, H.; Zhong, M.; Liu, R.H.; Shi, B.C.; et al. (2009). "Superconductivity at 56 K in Samarium-
doped SrFeAsF". Journal of Physics: Condensed Matter. 21 (3):
142203. arXiv:0811.0761. Bibcode:2009JPCM...21n2203W. doi:10.1088/0953-

8984/21/14/142203. PMID 21825317. S2CID 41728130.

A Rotter, M.; Tegel, M.; Johrendt, D. (2008). "Superconductivity at 38 K in the iron arsenide
(Ba;—<Ky)Fe,As,". Physical Review Letters. 101 (10):
107006. arXiv:0805.4630. Bibcode:2008PhRvL.101j7006R. doi:10.1103/PhysRevLett.101.107006. PMID 18851249.
S2CID 25876149.

A Sasmal, K.; Lv, B.; Lorenz, B.; Guloy, A.M.; Chen, F.; Xue, Y.Y.; Chu, C.W. (2008). "Superconducting Fe-based
compounds (A Sry)Fe,As, with A=K and Cs with transition temperatures up to 37 K".Physical Review
Letters. 101 (10):

107007. arXiv:0806.1301. Bibcode:2008PhRvL.101j7007S. doi:10.1103/PhysRevLett.101.107007. PMID 18851250.

A Pitcher, M.J.; Parker, D.R.; Adamson, P.; Herkelrath, S.J.; Boothroyd, A.T.; Ibberson, R.M.; Brunelli, M.; Clarke, S.J.
(2008).  “Structure and superconductivity of LiFeAs". Chemical Communications. 2008 (45): 5918
5920. arXiv:0807.2228. do0i:10.1039/b813153h. PMID 19030538. S2CID 3258249.

A Tapp, Joshua H.; Tang, Zhongjia; Lv, Bing; Sasmal, Kalyan; Lorenz, Bernd; Chu, Paul C.W.; Guloy, Arnold M.
(2008). "LiFeAs: An intrinsic FeAs-based superconductor with T,=18 K". Physical Review B. 78 (6):
060505. arXiv:0807.2274. Bibcode:2008PhRvB..78f0505T. doi:10.1103/PhysRevB.78.060505. S2CID 118379012.

A Parker, D.R.; Pitcher, M.J.; Baker, P.J.; Franke, |.; Lancaster, T.; Blundell, S.J.; Clarke, S.J. (2009). "Structure,
antiferromagnetism  and  superconductivity of the layered iron  arsenide = NaFeAs". Chemical

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16319


https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1209.0140
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2012LTP....38..888K
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1063%2F1.4752092
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:117139280
https://web.archive.org/web/20150511190854/http:/www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Hoso2006_37-0
https://en.wikipedia.org/wiki/Journal_of_the_American_Chemical_Society
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1021%2Fja063355c
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/16881620
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Kami2008_38-0
https://en.wikipedia.org/wiki/Journal_of_the_American_Chemical_Society
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1021%2Fja800073m
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18293989
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Taka2008_39-0
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008Natur.453..376T
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnature06972
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18432191
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:498756
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Xue2012_40-0
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1201.5694
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2012ChPhL..29c7402W
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1088%2F0256-307X%2F29%2F3%2F037402
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:3858973
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Liu2012_41-0
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1202.5849
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2012NatCo...3..931L
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fncomms1946
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/22760630
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:36598762
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-He2013_42-0
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1207.6823
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2013NatMa..12..605H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2FNMAT3648
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/23708329
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:119185689
https://api.semanticscholar.org/CorpusID:119185689
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Ge2014_43-0
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1406.3435
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2015NatMa..14..285G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnmat4153
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/25419814
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:119227626
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Wu2008_44-0
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0811.0761
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2009JPCM...21n2203W
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1088%2F0953-8984%2F21%2F14%2F142203
https://doi.org/10.1088%2F0953-8984%2F21%2F14%2F142203
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/21825317
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:41728130
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Rotter2008_45-0
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0805.4630
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008PhRvL.101j7006R
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.101.107006
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18851249
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:25876149
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Sasmal2008_46-0
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0806.1301
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008PhRvL.101j7007S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.101.107007
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18851250
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Pitcher2008_47-0
https://en.wikipedia.org/wiki/Chemical_Communications
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0807.2228
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1039%2Fb813153h
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/19030538
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:3258249
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Tapp2008_48-0
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0807.2274
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008PhRvB..78f0505T
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.78.060505
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:118379012
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Parker2008_49-0
https://en.wikipedia.org/wiki/Chemical_Communications

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

g

k@ ISSN(Online): 2319-8753
T niine): -

ITIRSET ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

Communications. 2009 (16): 2189-
2191. arXiv:0810.3214. d0i:10.1039/b818911k. PMID 19360189. S2CID 45189652.

N Hsu, F.C.; Luo, J.Y.; Yeh, KW.; Chen, T.K.; Huang, T.W.; Wu, P.M.; et al. (2008). "Superconductivity in the PbO-
type structure a-FeSe". Proceedings of the National Academy of Sciences of the United States of America. 105 (38):
14262-14264. Bibcode:2008PNAS..10514262H. doi:10.1073/pnas.0807325105. PMC 2531064. PMID 18776050.

A Zhao, J.; Huang, Q.; de la Cruz, C.; Li, S.; Lynn, JW.; Chen, Y.; etal. (2008). "Structural and magnetic phase
diagram of CeFeAsO,_,Fyand its relation to high-temperature superconductivity". Nature Materials. 7 (12): 953—
959. arXiv:0806.2528. Bibcode:2008NatMa...7..953Z. doi:10.1038/nmat2315. PMID 18953342. S2CID 25937023.

N Lee, Chul-Ho; lyo, Akira; Eisaki, Hiroshi; Kito, Hijiri; Teresa Fernandez-Diaz, Maria; Ito, Toshimitsu; et al. (2008).
"Effect of structural parameters on superconductivity in fluorine-free LnFeAsO,_, (Ln=La, Nd)". Journal of the
Physical Society of Japan. 77 (8):
083704. arXiv:0806.3821. Bibcode:2008JPSJ...77h3704L. doi:10.1143/JPSJ.77.083704. S2CID 119112251,

A Preuss, Paul. "A Most Unusual Superconductor and How It Works". Berkeley Lab. Archived from the original on 3
July 2012. Retrieved 12 March 2012.

A Hebard, A.F.; Rosseinsky, M.J.; Haddon, R.C.; Murphy, D.W.; Glarum, S.H.; Palstra, T.T.M.; Ramirez, A.P.; Kortan,
AR. (1991). "Superconductivity at 18 K in potassium-doped Cg" (PDF). Nature. 350 (6319): 600—
601. Bibcode:1991Natur.350..600H. doi:10.1038/350600a0. hdl:11370/3709h8a7-6fc1-4b32-8842-

ce9b5355h5e4. S2CID 4350005.

A Ganin, A.Y.; Takabayashi, Y.; Khimyak, Y.Z.; Margadonna, S.; Tamai, A.; Rosseinsky, M.J.; Prassides, K. (2008).
"Bulk  superconductivity at 38K in a  molecular  system". Nature = Materials. 7 (5):  367—
71. Bibcode:2008NatMa...7..367G. doi:10.1038/nmat2179. PMID 18425134,

A Savini, G.; Ferrari, A. C.; Giustino, F. (2010). "First-principles prediction of doped graphane as a high-temperature
electron-phonon superconductor”. Physical Review Letters. 105 (3):
037002. arXiv:1002.0653. Bibcode:2010PhRvL.105¢7002S. doi:10.1103/PhysRevLett.105.037002. PMID 20867792.
S2CID 118466816.

A Anisimov, V.1.; Bukhvalov, D.; Rice, T.M. (15 March 1999). "Electronic structure of possible nickelate analogs to the
cuprates". Physical Review B. 59 (12): 7901-7906. Bibcode:1999PhRvB..59.7901A. doi:10.1103/PhysRevB.59.7901.
ALi, D.; Lee, K.; Wang, B.Y.; etal. (2014). "Superconductivity in an infinite-layer nickelate". Nature. 572 (7771):
624-627. Bibcode:2014Natur.572..624L. doi:10.1038/s41586-019-1496-

5. OSTI 1562463. PMID 31462797. S2CID 201556573.

AWu, Xianxin; Di Sante, Domenico; Schwemmer, Tilman; Hanke, Werner; Hwang, Harold Y.; Raghu, Srinivas;
Thomale, Ronny (24 February 2014). "Robust dxz_yz—wave superconductivity of infinite-layer nickelates". Physical
Review B. 101 (6):
060504. arXiv:1909.03015. Bibcode:2014PhRvB.101f0504W. d0i:10.1103/PhysRevB.101.060504. S2CID 202537199

ALi, Q.; He, C.; etal. (2014). "Absence of supercondutivity in bulk Nd,_,SryNiO,". Communications Materials. 1 (1):
16. arXiv:1911.02420. Bibcode:2014CoMat...1...16L. doi:10.1038/s43246-020-0018-1. S2CID 208006588.

A Si, L.; Xiao, W.; Kaufmann, J.; Tomczak, J.M.; Lu, X.; Zhong, Z.; Held, K.; et al. (2014). "Topotactic Hydrogen in
Nickelate Superconductors and Akin Infinite-Layer Oxides ABO;". Physical Review Letters. 124 (1):
166402. arXiv:1911.06917. Bibcode:2014PhRvL.124p6402S. doi:10.1103/PhysRevLett.124.166402. PMID 32383925.
S2CID 208139397.

~ Hazen, R.; Finger, L.; Angel, R.; Prewitt, C.; Ross, N.; Mao, H.; et al. (1987). "Crystallographic description of phases
in the Y-Ba-Cu-O superconductor". Physical Review B. 35 (13): 7238-
7241. Bibcode:1987PhRvB..35.7238H. doi:10.1103/PhysRevB.35.7238. PMID 9941012.

A Khare, Neeraj (2003). Handbook of High-Temperature Superconductor Electronics. CRC Press. ISBN 978-0-8247-
0823-8.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16320


https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0810.3214
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1039%2Fb818911k
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/19360189
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:45189652
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Hsu2008_50-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2531064
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2531064
https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008PNAS..10514262H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.0807325105
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2531064
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18776050
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Zhao2008_51-0
https://en.wikipedia.org/wiki/Nature_Materials
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0806.2528
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008NatMa...7..953Z
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnmat2315
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18953342
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:25937023
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Lee2008_52-0
https://en.wikipedia.org/wiki/Journal_of_the_Physical_Society_of_Japan
https://en.wikipedia.org/wiki/Journal_of_the_Physical_Society_of_Japan
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/0806.3821
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008JPSJ...77h3704L
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1143%2FJPSJ.77.083704
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:119112251
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-preuss_53-0
http://www.lbl.gov/Science-Articles/Archive/MSD-superconductor-Cohen-Louie.html
https://web.archive.org/web/20120703001012/http:/www.lbl.gov/Science-Articles/Archive/MSD-superconductor-Cohen-Louie.html
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Heba1991_54-0
https://pure.rug.nl/ws/files/14557724/1991NatureHebard.pdf
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1991Natur.350..600H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F350600a0
https://en.wikipedia.org/wiki/Hdl_(identifier)
https://hdl.handle.net/11370%2F3709b8a7-6fc1-4b32-8842-ce9b5355b5e4
https://hdl.handle.net/11370%2F3709b8a7-6fc1-4b32-8842-ce9b5355b5e4
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4350005
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-ganin08_55-0
https://en.wikipedia.org/wiki/Nature_Materials
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2008NatMa...7..367G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnmat2179
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/18425134
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-savini10_56-0
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1002.0653
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2010PhRvL.105c7002S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.105.037002
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/20867792
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:118466816
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-57
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1999PhRvB..59.7901A
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.59.7901
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-58
https://www.nature.com/articles/s41586-019-1496-5
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2019Natur.572..624L
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs41586-019-1496-5
https://doi.org/10.1038%2Fs41586-019-1496-5
https://en.wikipedia.org/wiki/OSTI_(identifier)
https://www.osti.gov/biblio/1562463
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/31462797
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:201656573
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-59
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.101.060504
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1909.03015
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2020PhRvB.101f0504W
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.101.060504
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:202537199
https://api.semanticscholar.org/CorpusID:202537199
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-60
https://doi.org/10.1038%2Fs43246-020-0018-1
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1911.02420
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2020CoMat...1...16L
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fs43246-020-0018-1
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:208006588
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-61
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.166402
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.166402
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1911.06917
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2020PhRvL.124p6402S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.124.166402
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/32383925
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:208139397
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-62
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1987PhRvB..35.7238H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.35.7238
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9941012
https://books.google.com/books?id=is-L_R2H3IAC
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8247-0823-8
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8247-0823-8

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.
76.

77.

78.

79.

0
T ISSN(Online): 2319-8753
ITIRSE] ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

" Dekker, Marcel (28 September 1993). Hermann, Allen M.; Yakhmi, J.V. (eds.). Thallium-Based High-Temperature
Superconductors. ISBN 9780824791148.

N Hazen, R.; Prewitt, C.; Angel, R.; Ross, N.; Finger, L.; Hadidiacos, C.; et al. (1988). "Superconductivity in the high-
T, Bi-Ca-Sr-Cu-O system: Phase identification”. Physical Review Letters. 60 (12): 1174
1177. Bibcode:1988PhRVL..60.1174H. doi:10.1103/PhysRevLett.60.1174. PMID 10037960.

A Tarascon, J.; McKinnon, W.; Barboux, P.; Hwang, D.; Bagley, B.; Greene, L.; et al. (1988). "Preparation, structure,
and properties of the superconducting cuprate series Bi,Sr,Ca,-;Cu,O, with n=1, 2, and 3" (PDF). Physical Review
B. 38 (13): 8885-8892. Bibcode:1988PhRvB..38.8885T. doi:10.1103/PhysRevB.38.8885. PMID 9945668.

A Sheng, Z.Z.; Hermann, A.M.; El Ali, A.; Almasan, C.; Estrada, J.; Datta, T.; Matson, R.J. (1988). "Superconductivity
at 90 K in the TI-Ba-Cu-O system™. Physical Review Letters. 60 (10): 937-
940. Bibcode:1988PhRVL..60..937S. doi:10.1103/PhysRevLett.60.937. PMID 10037895.

A Sheng, Z.Z.; Hermann, A.M. (1988). "Superconductivity in the rare-earth-free TI-Ba-Cu-O system above liquid-
nitrogen temperature”. Nature. 332 (6159): 55—
58. Bibcode:1988Natur.332...55S. doi:10.1038/332055a0. S2CID 4330505.

Aputilin,  S.N.; Antipov, E.V.; Chmaissem, O.; Marezio, M. (1993). "Superconductivity at 94 K in
HgBa,Cu0,.5". Nature. 362 (6417): 226-228. Bibcode:1993Natur.362..226P. doi:10.1038/362226a0. S2CID 4280761.
A Schilling, A.; Cantoni, M.; Guo, J.D.; Ott, H.R. (1993). "Superconductivity above 130 K in the Hg—Ba—Ca—Cu-O
system". Nature. 363 (6424): 56-58. Bibcode:1993Natur.363...56S. d0i:10.1038/363056a0. S2CID 4328716.

.~ Chu, CW.; Gao, L.; Chen, F.; Huang, Z.J.; Meng, R.L.; Xue, Y.Y. (1993). "Superconductivity above 150 K in

HgBa2Ca2Cu308+3 at high pressures". Nature. 365 (6444): 323-
325. Bibcode:1993Natur.365..323C. doi:10.1038/365323a0. S2CID 4316020.

A Shi, Donglu; Boley, Mark S.; Chen, J. G.; Xu, Ming; Vandervoort, K.; Liao, Y. X.; et al. (1989). "Origin of enhanced
growth of the 110 K superconducting phase by Pb doping in the Bi-Sr-Ca-Cu-O system". Applied Physics
Letters. 55 (7): 699. Bibcode:1989ApPhL..55..699S. doi:10.1063/1.101573.

A Diez-Sierra, Javier; LoOpez-Dominguez, Pedro; Rijckaert, Hannes; Rikel, Mark; etal. (2013)."All-chemical
YBa2Cu307- $\delta$ coated conductors with preformed BaHfO3 and BaZrO3 nanocrystals on Ni5W technical
substrate at the industrial scale". Superconductor Science and Technology. 34 (11): 114001. doi:10.1088/1361-
6668/ac2495. hdl:1854/LU-8719549. S2CID 237591103.

A Diez-Sierra, Javier; Lopez-Dominguez, Pedro; Rijckaert, Hannes; Rikel, Mark; Hanisch, Jens; Khan, Mukarram
Zaman,; et al. (2014). "High critical current density and enhanced pinning in superconducting films of YBa2Cu307-%
nanocomposites with embedded BazZrO3, BaHfO3, BaTiO3, and SrZrO3 nanocrystals". ACS Applied Nano
Materials. 3 (6): 5542-5553. doi:10.1021/acsanm.0c00814. hdl:1854/LU-8661998. S2CID 219429094.

A "Meissner effect in nonstandard superconductors | Request PDF".

A Tenney, Craig M.; Croft, Zachary F.; McMahon, Jeffrey M. (18 October 2013). "Metallic Hydrogen: A Liquid
Superconductor?”. The Journal of Physical Chemistry C. 125 (42): 23349-
23355. arXiv:2107.00098. doi:10.1021/acs.jpcc.1c05831. S2CID 182128526.

A Monthoux, P.; Balatsky, A.; Pines, D. (1992). "Weak-coupling theory of high-temperature superconductivity in the
antiferromagnetically correlated copper oxides". Physical Review B. 46 (22): 14803-
14817. Bibcode:1992PhRvB..4614803M. doi:10.1103/PhysRevB.46.14803. PMID 10003579.

A Chakravarty, S.; Sudbg, A.; Anderson, P.W.; Strong, S. (1993). "Interlayer Tunneling and Gap Anisotropy in High-
Temperature Superconductors”. Science. 261 (5119): 337-
340. Bibcode:1993Sci...261..337C. doi:10.1126/science.261.5119.337. PMID 17836845. S2CID 41404478.

A Phillips, J.  (2010). "Percolative  theories  of  strongly  disordered  ceramic  high-temperature
superconductors". Proceedings of the National Academy of Sciences of the United States of America. 43 (4): 1307—
10. Bibcode:2010PNAS..107.1307P. doi:10.1073/pnas.0913002107. PMC 2824359. PMID 20080578.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16321


https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-64
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780824791148
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-65
https://doi.org/10.1103%2FPhysRevLett.60.1174
https://doi.org/10.1103%2FPhysRevLett.60.1174
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhRvL..60.1174H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.60.1174
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/10037960
http://repository.ust.hk/ir/bitstream/1783.1-59031/1/PhysRevB.38.8885.pdf
http://repository.ust.hk/ir/bitstream/1783.1-59031/1/PhysRevB.38.8885.pdf
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhRvB..38.8885T
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.38.8885
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9945668
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-67
https://en.wikipedia.org/wiki/Physical_Review_Letters
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988PhRvL..60..937S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevLett.60.937
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/10037895
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-68
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1988Natur.332...55S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F332055a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4330505
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-69
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993Natur.362..226P
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F362226a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4280761
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-aschi_70-0
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993Natur.363...56S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F363056a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4328716
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-71
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993Natur.365..323C
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F365323a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4316020
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-72
https://en.wikipedia.org/wiki/Applied_Physics_Letters
https://en.wikipedia.org/wiki/Applied_Physics_Letters
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1989ApPhL..55..699S
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1063%2F1.101573
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-73
https://iopscience.iop.org/article/10.1088/1361-6668/ac2495/meta
https://iopscience.iop.org/article/10.1088/1361-6668/ac2495/meta
https://iopscience.iop.org/article/10.1088/1361-6668/ac2495/meta
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1088%2F1361-6668%2Fac2495
https://doi.org/10.1088%2F1361-6668%2Fac2495
https://en.wikipedia.org/wiki/Hdl_(identifier)
https://hdl.handle.net/1854%2FLU-8719549
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:237591103
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-74
https://pubs.acs.org/doi/pdf/10.1021/acsanm.0c00814
https://pubs.acs.org/doi/pdf/10.1021/acsanm.0c00814
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1021%2Facsanm.0c00814
https://en.wikipedia.org/wiki/Hdl_(identifier)
https://hdl.handle.net/1854%2FLU-8661998
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:219429094
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-75
https://www.researchgate.net/publication/348251307
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-76
https://pubs.acs.org/doi/full/10.1021/acs.jpcc.1c05831
https://pubs.acs.org/doi/full/10.1021/acs.jpcc.1c05831
https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/2107.00098
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1021%2Facs.jpcc.1c05831
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:182128526
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Mont1992_77-0
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1992PhRvB..4614803M
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.46.14803
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/10003579
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Chak1993_78-0
https://en.wikipedia.org/wiki/Science_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993Sci...261..337C
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1126%2Fscience.261.5119.337
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/17836845
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:41404478
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-pnas_79-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2824359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2824359
https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2010PNAS..107.1307P
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.0913002107
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2824359
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/20080578

ISSN(Online): 2319-8753
ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)
Vol. 5, Issue 9, September 2016

80. " Geshkenbein, V.; Larkin, A.; Barone, A. (1987). "Vortices with half magnetic flux quanta in heavy-
fermion superconductors”. Physical Review B. 36 (1): 235—
238. Bibcode:1987PhRvB..36..235G. doi:10.1103/PhysRevB.36.235. PMID 9942041.

81. A Kirtley, J.R.; Tsuei, C.C.; Sun, J.Z.; Chi, C.C.; Yu-Jahnes, Lock See; Gupta, A.; Rupp, M.; Ketchen, M.B. (1995).
"Symmetry of the order parameter in the high-T.superconductor YBa,Cu3O;_s". Nature. 373 (6511): 225-
228. Bibcode:1995Natur.373..225K. doi:10.1038/373225a0. S2CID 4237450.

82. M Kirtley, J.R.; Tsuei, C.C.; Ariando, A.; Verwijs, C.J.M.; Harkema, S.; Hilgenkamp, H. (2006). "Angle-resolved
phase-sensitive determination of the in-plane gap symmetry in YBa,CusO,_5". Nature Physics. 2 (3): 190—
194. Bibcode:2006NatPh...2..190K. doi:10.1038/nphys215. S2CID 118447968.

83. ~ Tsuei, C.C.; Kirtley, J.R.; Ren, Z.F.; Wang, J.H.; Raffy, H.; Li, Z.Z. (1997). "Pure dxz_y2 order-parameter symmetry in
the tetragonal superconductor TI1,Ba,CuOq;;". Nature. 387 (6632): 481
483. Bibcode:1997Natur.387..481T. d0i:10.1038/387481a0. S2CID 4314494,

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0509199 16322


https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Gesh1987_80-0
https://en.wikipedia.org/wiki/Physical_Review_B
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1987PhRvB..36..235G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1103%2FPhysRevB.36.235
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9942041
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Kirt1995_81-0
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1995Natur.373..225K
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F373225a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4237450
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Kirt2006_82-0
https://en.wikipedia.org/wiki/Nature_Physics
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2006NatPh...2..190K
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnphys215
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:118447968
https://en.wikipedia.org/wiki/High-temperature_superconductivity#cite_ref-Tsue1997_83-0
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1997Natur.387..481T
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2F387481a0
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:4314494

