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Cooperative Ring Exchange and the Fractional Quantized Hall Effect
in an Incompressible Fluid

(. Baskaran

Department of Physics, Princeton University, Princeton, New Jersey 08544
(Received 15 November 1985)

We show that the cooperative-ring-exchange phenomenon and the consequent fractional quanti-
zation as suggested by Kivelson et al. can persist in a quantum fluid which is incompressible, like
the Laughlin state. Simple arguments are given to suggest that the very existenct of the cooperative

ring exchange may imply a melting instability of the triangular Wigner solid towards an incompres-
sible fluid.

Fractionalization and emergent gauge fields in the quantum Hall effects
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We show that the cooperative-ring-exchange phenomenon and the consequent fractional quanti-
zation as suggested by Kivelson et al. can persist in a quantum fluid which is incompressible, like
the Laughlin state. Simple arguments are given to suggest that the very existenct of the cooperative

ring exchange may imply a melting instability of the triangular Wigner solid towards an incompres-
sible fluid.

Fractionalization and emergent gauge fields in the quantum Hall effects
(Chern-Simons term allows deconfined phases of gauge fields)



Gauge theory of high-temperature superconductors and strongly correlated Fermi systems

G. Baskaran and P. W. Anderson

Joseph Henry Laboratories, Department of Physics, Jadwin Hall, Princeton University,
P.O. Box 708, Princeton, New Jersey 08544
(Received 6 July 1987)

In this paper we show that the development of resonating-valence-bond correlations and the
subsequent superconducting order in the high-7, oxide superconductors are described by an U(1)
lattice-gauge theory. The insulating state has an almost-local gauge symmetry and doping
changes this to a global symmetry, which is spontaneously broken at low temperatures, resulting
in superconductivity. New topological excitations associated with the singlet field are found.

F = aZIAij l 2+bZlAijl4
+CZ(A5AjkAf1Aﬁ+H.C.)+ JUICIN
W(C) =(bibjubdi - - - bpi) =(AfARAL - Aw)

Fractionalization and emergent gauge fields with time-reversal symmetry
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In this paper we show that the development of resonating-valence-bond correlations and the
subsequent superconducting order in the high-7, oxide superconductors are described by an U(1)
lattice-gauge theory. The insulating state has an almost-local gauge symmetry and doping
changes this to a global symmetry, which is spontaneously broken at low temperatures, resulting
in superconductivity. New topological excitations associated with the singlet field are found.

F= aZIAij l 2+bZIAijl4
+CZ(A5~AjkAf1A15+H.C.)+ JUICIN
w(C) “(bf}bjkblg} oo bpi) “(Ai’;-AjkA;:; co s Ap)

Fractionalization and emergent gauge fields with time-reversal symmetry

(Needs higgsing to discrete gauge symmetry or quantum criticality
for deconfinement 1n 2+1 dimensions - N. Read, S.S. 1989,90)



-
\
-~
Y
4,
-
K

-

g R - ' 5 : - . L . ’ .
- \—.’—-'" e e - o - ”~».“ \‘M‘,

TR e gy o Bt . s " / £ W o e
- » !

....

Toshali Sands, Puri, India
Winter school on ‘Electronic Correlation and

Disorder Effects in Metals’, January 1989
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Bosonic large N
renormalization Ne ~ N
group flow to

strong coupling

1 >> a, disordered ph@

arge N,
disordered phase

Massive relativistic charged
scalar particles coupled to
compact U (1) gauge field

Frustrated
sine-Gordon
model

Compact U (1) lattice
gauge theory
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of instantons with
complex fugacities
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pin quartets
3 South Indians and 1 North Indian
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