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Magnon spectrum @ hidden SU(2) point
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Finite-temperature phase diagram: Simple system
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Classical Monte Carlo simulations (L = 32)
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J7 < 0 :
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J7 > 0 :
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Two-stage melting
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J7 > 0 : Zigzag ℤ3 spin nematic Paramagnet

Rotation:

Time reversal:



Two-stage melting

16

<latexit sha1_base64="ThB9kSwdsGjHY+JvsOr/PCHSUjM="></latexit>

J7 > 0 : Zigzag ℤ3 spin nematic Paramagnet

Rotation:

Time reversal:
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J7 < 0 :
×

× ×

Triple-q ℤ4 spin current density wave

Rotation:

Time reversal:

Translation:

Paramagnet



Phase diagram: HKΓΓ’ model
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Message #2: Triple-q order can melt in two stages
… same is true for zigzag order



Phase diagram: Na2Co2TeO6
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Theory:
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Theory:

Experiment:

[Chen et al., PRB ’21]
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Na2Co2TeO6: Magnon excitation spectrum

Theory Experiment

[Krüger, Chen, Jin, Li, LJ, PRL ’23]
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Critical scaling @ Tc1 (primary-to-vestigial)
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R‰ = ‰=L

Correlation length Composite Binder cumulant Correlation-length exponent
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R‰ = ‰=L

→ 2D Ising universality

… consistent with ℤ2 time reversal symmetry breaking

Correlation length Composite Binder cumulant Correlation-length exponent



Critical scaling @ Tc2 (vestigial-to-paramagnet)
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with 1=⌫ = 6=5

→ 2D three-state Potts universality

… consistent with ℤ3 symmetry breaking

Composite Binder cumulant



Phase coexistence @ primary-to-disorder transition
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„ = 1:99(3) = d

… spatial dimension

→ First-order transition from discontinuity fixed point



Schematic RG flow
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Digression: Discontinuity fixed point

Ising model in longitudinal field:
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˛H = −„H +O(H2) with „ = d = 2

Formal limit of continuous transition:
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U ∝ |t|1−¸ ¸ → 1

M ∝ (−t)˛ (t < 0) ˛ → 0
with
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⇒ 1=⌫ → d = 2

[Nienhuis, Nauenberg, PRL ’75]



High-spin d7 Mott insulators 

FIG. 1. Atomic d levels splitting into two groups under the

octahedral CEF !: eg levels at a higher energy and t2g levels at a

lower energy. The d7 electron configuration can take either high-spin

(middle) or low-spin state (right), depending on the strength of

Coulomb interactions and !.

[Sano, Kato, Motome, PRB ’18]


