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NAMES

RVB: The Originators _
Z Zou, G Baskaran, T Hsu, PWA; 1 Affleck, G Kotliar, X-G Wen
R B Laughlin et al
KRS (Kivelson et al)

Inhabitants of the Big Tent-(spin gap = RVB)
PWA, Baskaran, Muthukumar
P A Lee, Wen, Nagaosa et al (Gauge Th.)
Fisher, Nayak, Senthil et al (Nodons)
Ting, Weng, Sheng et al  (Schwinger Bosons)
Fukuyama et al
John, Berciu (instantons)

Fellow-travelers: (NFL, but......)
Varma, Abrahams (MFL)
Rice, Laughlin, “ederer, etc (Flux phases)
Chakravarty, Sudbo, etal (ILT)

Many Experimentalists -too many to mention but especially:
N-P Ong, T Timusk, H Drew and many other persistent, careful transport measurers
J-C Campuzano, Mike Norman and the Argonne PES jgroup
P Johnson, Z-X Shen and many other PES workers
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THE HUBBARD MODEL--ONE BAND!
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+ Hopping between planes, sometimes.

Justifiable from chemical reasoning—all but the essentials abstracted out. But we have NO
reason to think more is needed!



' THE T-) TRANSFORM: .
Antiferromagnetic exchange from a PROJECTIVE transformation. Take U as Ho, t as a
perturbation, and eliminate double occupancy:

h o "
you get the "t-J" Hamiltonian

H = o2 f'.]‘?r‘-ir P+ TS

for large U, small x, J=t2/U; itis a DERIVED quantity, always <t, U, somewhat
x-dependent. 3

.
D= prbj*u‘?or ) > %‘ Aie @ﬁ".ocr'

T Y

You can't have AF exchange without the projection: FLT and AF J are logically in-
compatible. In FLT exchange is ferromagnetic.{ SDW's are caused by nesting, not by.
s  superexchange)
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SUPERCONDUCTIVITY AT LAST

The role of the (K?i)hn)-Fcrrcll-Tinkham sum rule
) j'o‘alw = £ % Total K.E,
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In BCS, K.E.>>condensation energy; _‘tgerefore no gap without
SC--compensation of coherent pair hopping vs coherent single-particle
motion is nearly exact. "

But in the cuprate the conductivity is oc X, and much more widely distri-
buted in frequency; so the gap in the conductivity is less severe and
roughly oc x. This is why the spin gap can open for small x, ic why phase
I exists. '

But eventually, the kinetic energy wins and charge must condense into hole
pairs: hence Tc. The K E can be both interlayer and intralayer in
multilayers. ‘

On the overdoped side, T* and Tc coincide--Tc is TWO transitions.
Hole condensation is s-wave, hence not much affected by scattering? But
may have isotope shift.
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Figure 28. The frequency-dependent scattering rate and the effective mass of YBa;CuyOg. The
scattering rate varies linearly at room temperature but develops a gap like depression in the normal
state. At the same time the effective mass of the carriers develops a resonance peak at =600 cm™ !
(75 meV).
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CONCLUSIONS

Caprates have unique properties:
single, narrow band, without self-trapping
proximity of an S=1/2 Mott Antiferromagnet
" 2D= non-Fermi liquid
allows AF->RVB with doping

THE CRUCIAL TRANSITION IS THE SPINON PAIRING AT T*

Superconductivity is then inevitable.

We Weré_ so close in 198711 |
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