20 years after:
WhatOs the theory of
high T ?

ganetsts: p. w. andersomn, S. chakravarty,
a. chubukov, m. fisher, s. kivelson, d.
pines, g. sawatzky, d. scalapino, c. varma,

]. Zzaanen,
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s the Pseudogap important to high Iz
" one gap

two-gaps

no order:
Mott physics

order: SC fluctuations
DDWI 1 -broadening

SDW consistency with TRSB j-loops

: RVB
stripes Nernst effect ?
nodal metal



Is there a Fermi Surface In the pseudogap regime?
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Is there a Fermi Surface In the pseudogap regime?

10}

o(Deg)

=
2

Yes

~ | LT,
Z .~ » Nature
JCCetal. - 2007

04 06 0.8 1.0
t=T/T 48 50 52 54 56 58 60 62

(o0}
o
T

(o)}
o
T

§.N
o
T

)
N
-
o
-
()
-l
O
—
<
-
-
()
L

N
o




P, (1073Qcm)

Do doped Mott insulators

Insulatate? dirt or intrinsic?
Boebinger, PRL, 75, 4662 (1995).
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Is time-reversal symmetry broken In
the pseudogap phase?

which state Is correct?
= \ .
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" Strange Metal: What Is
the Origin of T-linear
Resistivity?

Is a quantum critical point essential???




Mechanism?
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Mechanism?

@ Phonons?

T B8 Are they relevant?

L}




IS a retarded boson necessary

for the pairing? If not, what I1S?



Are the underdoped cuprates Non BCS superconductors?

underdoped-----> overdoped
do the mechanisms differ??
Does weak coupling apply
anywhere?? adiabatic
continuity?

M. Le Tacon, Nature Physics, 2, 537 (2006).




Tc

Violation of Tinkham-Glover-
Ferrel sum rule

C 1 X C Can any of the existing
Van der 12 , C .
Marel. <o T < mechanisms
Nature, 2002, A o (stripes, RVB, spin

Bontemps, L 2 fluctuations,
EPL, 2003 oy F| e

exotica,ddw, varma

loops,phonons) explain the
color

change?




Stripes: Good, Bad or

Irrelevant for high T c?



What single experiment would either falsify

your theory or identify the mechanism of
superconductivity?




‘ Pines/Barzykin ‘
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Other OFermiO-liquid OtwoO-component modells

P. W. Anderson

HIDDEN FERMI LIQUID: THE SECRET OF HIGH Tc
CUPRATES

o
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T/

Z=0 because of projection
(diagrams fail)
condensation restores finite Z

0.2

Q: How does
projection, which is

1(q,")=FTO)! s (q,")+ 1" )] eL(a,"), not an external

Q: Does FL

perturbation
lead to an
orthogonality

obey LuttingerOs theorem? catastrophe?
What about vanishing arc length? what about sdH?

sdH consistency?




