Title: Anomalous Dimensions for Conserved Currents from Holographic Dilatonic Models to Superconductivity
Date: Jun 20, 2018 11:00 AM
URL: http://pirsa.org/18060038

Abstract: It is well known that the dimension of conserved currents is determined
simply from dimensional analysis. However, a recent proposal is that what

is strange about the conserved currents in the strange metal in the

cuprate superconductors is that they carry anomalous dimensions. The

basic model invoked to exhibit such behaviour is a holographic dilatonic

one in which the field strength couples to the radial coordinate. | will

show that the anomalous dimension in such cases arises from a fractional
electromagnetism that can be thought of as a general loop-hole in

Noether's second theorem. The general mechanism operative is a mass term
in the IR that couples to the UV current. Such a mass that couples to the
radial component of the gauge field introduces a breaking of U(1)

everywhere except at the boundary. | will also show that even the

Pippard kernel invoked to explain the Meissner effect in traditional
low-temperature superconductors is a special case of the non-local action
found here, implying that symmetry breaking is the general mechanism for
fractional electromagnetisms. | will also construct the Virasoro algebra

for such fractional currents and discuss the general implications for the
bulk-boundary construction in holography.
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Are there exceptions?
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Progress of Theoretical Physics Supplement No. 86, 1986 43

Superconductivity for Particular Theorists®

Steven WEINBERG

Theory Group, Department of Physics, University of Texas, Austin, TX 78712

(Received December 10, 1985)

No one did more than Nambu to bring the idea of spontaneously broken symmetries
to the attention of elementary particle physicists. And, as he acknowledged in his
ground-breaking 1960 article “Axial Current Conservation in Weak Interactions”, Nambu
was guided in this work by an analogy with the theory of superconductivity, to which
Nambu himself had made important contributions. It therefore seems appropriate to
honor Nambu on his birthday with a little pedagogical essay on superconductivity, whose
inspiration comes from experience with broken symmetries in particle theory, I doubt if
anything in this article will be new to the experts, least of all to Nambu, but perhaps it
may help others, who like myself are more at home at high energy than at low tempera-
ture, to appreciate the lessons of superconductivity.
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strange metal: experimental facts
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strange metal explained!
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what is the new gauge principle?
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