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SrCu,(BO5),

Smith and Keszler, JSSC 1991

Cu?* -> Spin 1/2
J = 85K

J'/J = 0.63




Shastry-Sutherland model

Ground-state = Product of singlets on J-bonds
Shastry and Sutherland, " 81

- Spin gap, and plateau at 0
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Summary on plateaus

Improbable sequence of plateaus

1/8 2/15 1/6 1/4 1/3 2/5 1/2

Theory?



Effect of frustration

Triplet Hopping Triplet Repulsion

= Kinetic energy << potential energy

= Long-range repulsion
- Crystals of triplets with high commensurability
- Magnetization plateaux
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Superstructures at magnetization plateaus in SrCu,(BO;),

Shin Miyahara and Kazuo Ueda
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Effective Theory of Magnetization Plateaux in the Shastry-Sutherland Lattice
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Effective model with CORE (Contractor Renormalization)
Exact diagonalization on small clusters

(b) Exact vs CORE (N=32) (d) Exact vs CORE (N=36)

= Large finite-size
effects
= No 2/15 plateau

S
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No 1/8 plateau

Expansion in J'/J up to 0.5 using p-CUT
(perturbative continuous unitary transformation)
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Crystals of Bound States in the Magnetization Plateaus of the Shastry-Sutherland Model
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Exact diagonalizations - two-fold degenerate plaquette phase




PHYSICAL REVIEW B 87, 115144 (2013)

Tensor network study of the Shastry-Sutherland model in zero magnetic field

Philippe Corboz' and Frédéric Mila?
! Theoretische Physik, ETH Ziirich, CH-8093 Ziirich, Switzerland
2Institut de théorie des phénoménes physiques, Ecole Polytechnique Fédérale de Lausanne (EPFL), CH-1015 Lausanne, Switzerland
(Received 13 December 2012; revised manuscript received 27 February 2013; published 27 March 2013)

Dimer phase Plaquette phase Néel phase

0.675(2) 0.765(15)

IPEPS with various setups and bond dimension up to 10
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The intermediate phase is
a full plaquette phase!
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Emergence of one-dimensional physics from the distorted Shastry-Sutherland lattice
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/ PRVB region
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exact singlets

Néel AFM

Haldane

J2 « J1 > effective fully frustrated ladder
- Haldane phase
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Haldane and full plaquette phases are adiabatically connected
- single alternative to plaquette phase
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DM interactions + small magnetic field
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What else?

= Bound states
s Impurity effects
m Spin supersolid phases

SrCu,(BO5), is the most interesting
quantum magnet ever synthetized!



