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Lee et al 2019, Guo et al 2020
n First-order transition and critical point

Larrea et al 2021
n Bound states, impurities, combining magnetic field with pressure, 
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SrCu2(BO3)2

Cu2+ -> Spin 1/2

J ≈ 85 K

J’/J ≈ 0.63

Smith and Keszler, JSSC 1991



Shastry-Sutherland model

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

à Spin gap, and plateau at 0
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Magnetization III

1/9, 1/8, 1/7, 1/6, 
1/5, 2/9, 1/4









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

n Kinetic energy << potential energy
n Long-range repulsion
à Crystals of triplets with high commensurability
à Magnetization plateaux



n Simple ansatz for 
long-range triplet-triplet 
interaction

n Many plateaus







Effective model with CORE (Contractor Renormalization)
Exact diagonalization on small clusters

n Large finite-size 
effects

n No 2/15 plateau



Expansion in J’/J up to 0.5 using p-CUT 
(perturbative continuous unitary transformation) 

No 1/8 plateau



1/8
2/15

1/6

Triplet Spin-2 
bound state Method: iPEPS (tensor networks)
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Series expansions

Intermediate 
plaquette phase



Exact diagonalizations à two-fold degenerate plaquette phase



iPEPS with various setups and bond dimension up to 10 



Intermediate phase 
under pressure, 
but two types of 

Cu sites

NOT the plaquette phase



Confirmation of a phase
transition around 2GPa

Magnetic field response
under pressure

Second derivative of magnetization



Neutron scattering

The intermediate phase is 
a full plaquette phase!

J’/J increases

Susceptibility



The gap levels off 
around 1.8 GPa

Confirmation of a phase
transition around 1.8 GPa

ESR





J2 ≪ J1 à effective fully frustrated ladder
à Haldane phase



Haldane and full plaquette phases are adiabatically connected
à single alternative to plaquette phase
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DM interactions + small magnetic field
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What else?

n Bound states
n Impurity effects
n Spin supersolid phases
n …

SrCu2(BO3)2 is the most interesting 
quantum magnet ever synthetized!


