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OTHER THAN THEIR HIGH-TCS, INTERESTING BECAUSE THEY START OUT AS INSULATORS
COME FROM STRONLGY-CORRELATED SIDE OF THINGS

One of the most notable and challenging aspects of the cuprates is the strong electron-electorn interacftions

In-fact, as grown they should be good metals, but are instead antiferromagnetic insulators. The elctrons are corrlated and form an insulating ground-state due to correlations. 
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ALL BREAK SYMMETRY, MAGNETISM

QUANTUM CRITICAL POINT WHERE GROUND STATE SYMMETRY CHANGES

At this point it’s useful to look at some other unconventional superconductors. 

Here’s a heavy Fermion, an organic, and an iron arsenide superconductor

All of these materials exhibit some sort of magnetism in their “natural” state, but by tuning them (with pressure for these two, chemcial dopig for this one) they become superconductors

Antiferromagnetism is a form of broken symmetry, and you can see that when you suppress this broken symmetry to zero temperature you get a dome of superconductivity. 

This is a quantum critical point, and there is thought to be a connection, which I will discuss more later, between unconventional superconductivity and quantum criticality. 
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SWEEP FIELD IN TIME
PUSH LANDAU LEVELS OUT THROUGH FERMI ENERGY
FERMI ENERGY IS WHAT IS RELEVANT
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Can’t complete arbitrary orbits – quantized into Landau levels.
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Things oscillate
How you make these nice Fermi surface pictures.
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Small number of oscillations
Node in data, and doesn’t go to zero
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We did a full doping dependence, all the way up to almost-optimal doping, and found oscillations the entire way

NOTE: frequency hasn’t’ changed much, which means Fermi surface hasn’t changed much in area
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EXPLAIN AXES

FOUND SIGNATURE OF Quantum crtical point
DIVERGE TOWARD 18%
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BONUS: SECOND QUANTUM CRITICAL POINT
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‘New’ technique to measure the Fermi surface
for p < p*.
Doesn’t look like arcs or charge order.

ADMR may give us access to the normal-state fermi

surface across the phase diagram.
Doesn’t need a Fermi liquid, just Fermi surface.
Can extract the k-dependent lifetime.

High T in YBCO? Low doping “metal”?
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