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Introduction: Quantum numbers of composites
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Introduction: Kitaev honeycomb model
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Spins-1/2 on honeycomb lattice:

Hamiltonian:

[Kitaev, Ann. Phys. Õ06]
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Flatland U(1) gauge theory: Lattice compact QED3

8

Action (square lattice):
Compact U(1) 
gauge Þeld

Ferm
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É favors !  ßux for K > 0
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Flatland ! 2 gauge theory: Spin-orbital liquid
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Spin-orbital generalization of Kitaev model:
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Flatland ! 2 gauge theory: Mapping to ! -ßux model
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Spinless fermions on ! -ßux lattice: QMC

14
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Dirac semimetal Charge density wave

V/ t

(V/ t)c = 1.281(2)

[Hu#man & Chandrasekharan, PRD Õ17; PRD Õ20] 
[Wang, Corboz, Troyer, NJP Õ14] 

[Li, Jiang, Yao, NJP Õ15]
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Finite-size spectroscopy: Ising vs Ising*

15

Transverse-Þeld Ising: Transverse-Þeld toric code:
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Gross-Neveu vs Gross-Neveu*

16

10.0

15.0

5.0

0.0

Kekule
Chern

<latexit sha1_base64="L6rRn/x8jjiw8y8nn0JYemAWOws="></latexit>

(2 )T

<latexit sha1_base64="XdABBhYkt8Z1qs+mL82meUYuC2o="></latexit>! T

<latexit sha1_base64="U4M2Ii0O3rGKsh7YT157BpegCS4="></latexit>

1=
p

Nstopological ÒcopiesÓmissing in GN*

<latexit sha1_base64="FKbIVUr+iw5JACiref1+RBpWIMw="></latexit> !
i
!

L
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Gross-Neveu-! 2 Gross-Neveu-! 2* (schematic)

É testable in future simulations

!  Poster Thomas Lang



I. Introduction:  Spin fractionalization 

II. Example #1:  ConÞnement transition  
     in ßatland U(1) gauge theory 
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IV. Conclusions:  Spin-liquid criticality
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Conclusions: Spin-liquid criticality

18

ConÞnement transition: Spinon-metalÑinsulator transition:

QED3-Gross-Neveu-XY
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+1+1

+1

Gross-Neveu-! 2*

[LJ, Wang, Scherer, Meng, Xu, PRB Õ20] [Seifert, Dong, Chulliparambil, Vojta, Tu, LJ, PRL Õ20]
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Many further possibilities: !  Talk Shouryya Ray @ Wed 17:00 

        !  Poster Wilhelm KrŸger

[Ray, Ihrig, Kruti, Gracey, Scherer, LJ, PRB Õ21]

[KrŸger, LJ, arXiv:2107.00661]
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Quantization plateau 

at half-integer value!

Smoking-gun signature of Majorana edge states?

[Kasahara et al., Nature Õ18] 
Topical Review: [LJ & Vojta, JPCM Õ19]

Thermal conductivity of ! -RuCl3: Thermal Hall e" ect



Thermal conductivity of ! -RuCl3: Quantum oscillations

[Czajka et al., Nat. Phys. Õ21]
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Monopole proliferation
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Monopole scaling dimension:
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Calculation originally done 
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VBS correlation ratio
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Decay of critical correlators
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