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SU(2)-to-U(1) transition:

Non-thermal 
tuning parameter

SU(2) Néel order U(1) valence bond 
solid order

… driven by defects

[Senthil et al., Science ’04]

Effective field theory:
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SU(2)-to-U(1) transition:
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SU(2) Néel order U(1) valence bond 
solid order

… driven by defects

[Senthil et al., Science ’04]
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Scenario very beautiful, but … 

… quite complex 

… very specific 

… probably not realized
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a b

Ir tetrahedron

Ir

Rare-earth R

Oxygen

Oxygen position
in ideal octahedron

R2Ir2O7 (R = Pr, Nd)α-Sn, HgTe

Material realizations:

Γ
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Low-energy spectrum:

[Armitage, Mele, Vishwanath, RMP ’18]
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Lagrangian:
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Fermion box diagrams:

Nematic channel:
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Modified Yukawa-coupling flow:
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@ ln b [Gies, Wetterich, PRD ’02] 
[Pawlowski, Ann. Phys. ’07] 

[Floerchinger, Wetterich, PLB ’09] 
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[‹] = 0 marginal

4-fermion coupling: 

Yukawa coupling:

Order-parameter mass:

Order-parameter couplings:

Anisotropy parameter:
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Order parameters: Finite-temperature phase diagram:
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Lagrangian:
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Spin-1/2 in fluctuating field:
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RG flow diagram
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Quantum Monte Carlo:
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… consistent with predictions!

[Weber, arXiv ’24]
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