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Quantum critical scaling: XY*
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Two-point superfluid correlator:

Order parameter composite of fractionalized particles!

[Isakov, Melko, Hastings, Science ’12]

… cf. ηT ≈ 1.47 from XY field theory 

[Calabrese, Pelissetto, Vicari, PRE ’02]
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Finite-size spectroscopy: Ising vs Ising*
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Transverse-field Ising: Transverse-field toric code:
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Kitaev spin-1/2 model
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Hamiltonian:

[Kitaev, Ann. Phys. ’06]
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… no sign-problem-free QMC available: [Sato & Assaad, PRB ’21]
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Kitaev spin-orbital models

12

Spin-orbital generalization:

… can realize all 16 topological SCs: 

[Chulliparambil, et int., LJ, Tu, PRB ’20]
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Effective field theory: “Gross-Neveu-SO(3)”
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Spinless fermions on π-flux lattice: QMC
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Gross-Neveu-ℤ2 universality:
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[Li, Jiang, Yao, NJP ’15] 

[Huffman & Chandrasekharan, PRD ’17; PRD ’20]
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Comparison of exponents: Gross-Neveu-Heisenberg
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#f = 2 Year 1/a [q

Interpolation (this work) 2022 0.83(12) 1.01(6) 0.13(3)

4 � Y expansion, O(Y4) [13] 2017 0.64 0.98 0.17

1/#f expansion, O(1/#
2,3

f
) [39] 2018 0.85 1.18 0.11

functional RG, NLO [38] 2018 0.80 1.03 0.07

functional RG, LPA’ [16] 2014 0.77 1.01 0.08

DQMC, g ⇠ !  40 [31] 2020 0.95(5) 0.75(4) 0.23(4)

DQMC, g ⇠ !  40 [30] 2016 0.98(1) 0.47(7) 0.22(2)

DQMC, V = !  24 [29] 2021 1.11(4) 0.80(9) 0.29(2)

DQMC, V = !  21 [28] 2019 1.14(9) 0.79(5) –

DQMC, g = 60, !  18 [27] 2015 1.19(6) 0.70(15) –

DQMC, V = !  20 [32] 2021 1.01(8) 0.55(2) –

HMC, V  12, !  102 [36] 2021 0.84(4) 0.52(1) –

HMC, V  12, !  102 [35] 2020 0.84(4) 0.85(13) –

HMC, V = 21, !  24 [34] 2019 1.08 0.62 –

HMC, V = 21, !  18 [33] 2018 0.86 0.87(2) –

[Ladovrechis, Ray, Meng, LJ, arXiv:2209.02734]


