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Abstract: 

The Cayley tree serves as a useful toy model for Fock space, as its hierarchical 

structure mimics the way many-body states are connected via the action of the 

Hamiltonian. 

Motivated by recent numerical findings of multifractality in the many-body non-

Hermitian skin effect [1], I investigate a non-Hermitian model defined on the Cayley 

tree [2]. By generalizing Mahan's construction [3], I analytically obtain the complete set 

of eigenstates for arbitrary branching number and derive exact expressions for their 

multifractal dimensions. 

In this seminar, I will begin with a pedagogical introduction to multifractal analysis. 

I will then demonstrate how the non-Hermitian skin effect exhibits multifractality in the 

many-body Hilbert space[1]. Following that, I will present the exact expressions for the 

multifractal dimensions of skin modes on the Cayley tree [2]. If time permits, I will also 

share numerical results on multifractal scaling for other graphs, including random 

regular graphs. 
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