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            Abstract
The idea of superconductivity without the mediating role of lattice vibrations (phonons) has a long history. It was realized soon after the publication of the Bardeenâ€“Cooperâ€“Schrieffer (BCS) theory of superconductivity 50â€‰years ago that a full treatment of both the charge and spin degrees of freedom of the electron predicts the existence of attractive components of the effective interaction between electrons even in the absence of lattice vibrationsâ€”a particular example is the effective interaction that depends on the relative spins of the electrons. Such attraction without phonons can lead to electronic pairing and to unconventional forms of superconductivity that can be much more sensitive than traditional (BCS) superconductivity to the precise details of the crystal structure and to the electronic and magnetic properties of a material.
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                    Figure 1: 
                        Cooper-pair states in real space in two dimensions.
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Figure 2: 
                        Schematic illustration of the charge-charge and spin-spin quasiparticle interaction in a metal.
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Figure 3: 
                        Magnetic interaction potential in a lattice.
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Figure 4: 
                        Effect of electronic anisotropy.
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Figure 5: 
                        Proximity to antiferromagnetic and density instabilities.
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Figure 6: 
                        Effect of crystal lattice on the magnetic properties.
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Figure 7: 
                        Proximity to a ferromagnetic instability.
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        Editorial Summary
Who needs phonons?
The 'classic' form of superconductivity was finally explained by the Nobel-winning BCS (Bardeen-Cooper-Schrieffer) theory in the 1950s, as a superfluid of electron pairs interacting via the exchange of phonons. That done, theorists asked if the deformable lattice provided by phonons was essential for superconductivity. It wasn't, as shown by the subsequent discovery of a series of 'unconventional' superconductors. In a Review Article, Phillipe Monthoux, David Pines and Gilbert Lonzarich present a restatement of the magnetic interaction model that is emerging as a powerful framework for interpreting superconductivity without phonons.
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