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ûi j

`

cicj + b
5

i b
5

j

´



Kitaev-Ising spin-orbital model

Ising perturbation:

0

Kitaev spin-orbital liquid

b4

c

<latexit sha1_base64="ujNgnNR7HpAUHUUapaS1EZsBElQ="></latexit>

Jz=K

−1

−1−1

+1+1

+1

Ising spin order

<latexit sha1_base64="Poz6t+aI8o6Zbd8TnNKdvfI3hN0="></latexit>

H = HK + J
z
X

hi ji

ff
z
i ff

z
j ⊗ 1i1j



Kitaev-Ising spin-orbital model

Ising perturbation:

0

Kitaev spin-orbital liquid

b4

c

<latexit sha1_base64="ujNgnNR7HpAUHUUapaS1EZsBElQ="></latexit>

Jz=K

−1

−1−1

+1+1

+1

Ising spin order

Parton representation:

hop
pin

g p
ara

mete
r t 

= 2K π flux

nearest-neighbor repulsion V = 4Jz
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FRG (sh)

1/ exp., [1/1]
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1/ exp., [1/ 1]

2.0 3.02.5 3.5 4.0
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1.0

2.0

N = 3 1/ν ηφ ηψ

4 − ǫ expansion naïve 0.97516 0.39181 0.17234

[1/2] 0.94472 0.40086 0.16458

[2/1] sing. 0.36989 0.18622

[0/3] 1.09000 n.-e. n.-e.

1/N expansion naïve 2.67318 0.49833 —

[1/1] 0.89397 0.46276 —

[0/2] sing. 0.51074 n.-e.

naïve — — 0.22116

[1/2] — — 0.12337

[2/1] — — 0.22716

[0/3] — — n.-e.

FRG Taylor linear 1.1901(10) 0.38781(6) 0.15068(8)

sharp 1.209(4) 0.3434(5) 0.1966(6)

pseudospectral linear 1.18974 0.38781 0.15072

sharp 1.20465 0.34340 0.19649

Critical exponents from … 

• 4 - ε expansion @ 3 loop 

• 1/N expansion @ O(1/N2) 

• Functional RG @ LPA’

[Ray, Ihrig, Kruti, Gracey, Scherer, LJ, PRB ’21]
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