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Consider an eigenvalue problem

N∑
n=1

H(ν)
m,nψ

(ν)
n = ω(ν)ψ(ν)

m , (1)

with symmetric complex non-Hermitian N × N Hamiltonian matrix H, such that Hm,n =

Hn,m 6= H∗
m,n. Such non-Hermitian but symmetric Hamiltonians are ubiquitos for the prob-

lems where emitters are coupled to propagating photons.

Goal. Prove that the eigenvectors ψ(ν)
m satisfy the non-conjugated orthogonality rela-

tionship
N∑

m=1

ψ(ν)
m ψ(µ)

m = 0 if ωµ 6= ων . (2)


