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vj

v*j
= ei2ϕj

Ẽj = e2iϕj∂tAc
j − ∂jAc

t

B̃i = εijkB̃jk = εijk(e2iϕk∂jAc
k − e2iϕj∂kAc

j )

Electric field
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Mα
ν jν ∝ εμνηξ k̃0δRe[Mα*

ν Mδ
μMρ

ξ Ẽ†
ρ]Mα

ν jν ∝ ε0νηξ Re[Mα*
ν Mι

ηMρ
ξ B̃†

ιρ]

S.Sayyad, et al., PRR (2022)
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J. Mclver, et al. Nat. Phys. (2020)



Heff ≈ ± [A5c
0 + Mcj

i ( k ∓ A5c) . σ]

15

#Chiral anomaly in Non-Hermitian systems

𝒟[Ac, A5c] ≠ 𝒟†[Ac, A5c]
𝒵 ∝ ∫ 𝒟Ψ𝒟Ψ̄e

− ∫ ddx[Ψ̄γμ(Mcν
μ ∂ν−iMcν

μ Ac
ν+iγ5Mcν

μ A5c
ν )Ψ]

Non-Hermitian effective model

Complex-valued

[Mcν
μ ∂ν jμ]cov ∝

1
32π2det[B]

εμνρλ(F̃μν[Ac†]F̃ρλ[A5c†] + F̃†
μν[Ac]F̃†

ρλ[A
5c])

[Mcν
μ ∂ν jμ

5 ]cov ∝
1

32π2det[B]
εμνρλ(F̃μν[Ac†]F̃ρλ[Ac†] + F̃†

μν[Ac]F̃†
ρλ[A

c] + F̃μν[A5c†]F̃ρλ[A5c†] + F̃†
μν[A5c]F̃†

ρλ[A
5c])

F̃μν[V†] = Mcη
μ Mcβ*

ν (∂ηV*β − ∂βV*η )

Divergence of quantum currents:

F̃†
μν[V ] = Mcη*

μ Mcβ
ν (∂ηVβ − ∂βVη)

Conserved classical currents ∂μ jμ = 0 ∂μ jμ
5 = 0

Related to Mc
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#Chiral anomaly in -symmetric systems𝒫𝒯

H𝒫𝒯 = γ0γ . k + mγ0 + m5γ0γ5 − μ(I −
m5

m
γ5) Hherm = SH𝒫𝒯S−1

M. Chernodub, et al. Symmetry (2020)
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#Effective Description of Open Quantum Systems
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l Ll

·ρsys = − i(Heff ρsys − ρsysH†
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Y. Araki, Annalen der Physik (2020)

j(c)
5 ∝ B

j(c) ∝ B5

j(D) ∝ E

j(D)
5 ∝ E5

j(A) ∝ ̂k0 × E j(H) ∝ B × E

j(H)
5 ∝ B5 × E5
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#Computer-discovery of Optical experiments 


