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Quantum systems 

Atomic gas 

(no structure) 

Few atoms 

(structure tractable) 

Solid state 

(periodic) 

Exciton transport   Quantum communication 



Quantum/classical differences – Use  

Classical: 

 Analysis 

 Categorising 

 

Quantum: 

 Simulations 

 Design 



Quantum/classical differences – Expectations  

What we can learn from classical: 

 Approaches 

 Difficulties 

What we shouldn’t transfer over: 

 Expectations of size 

 Expectations of efficiency 

 Particular measures 



What this work is not 

 A competitor to classical community detection 

 The only possible approach 

 Targeted at only a single end goal 

 The final word 



The task 

The nodes of our network are some orthonormal states 

 

that span the Hilbert space       . 

We seek to divide up the Hilbert space 

 

 

according to a Hamiltonian      . 



Closeness, agglomeration, modularity 

Closeness 

 

 

Modularity 

 

 

Closeness (again) 



Closeness in terms of physical quantity 

Decide on a physical quantity we want to be small 

 

 

 

Closeness relates to decrements of this quantity 

 

 

 



Transport and fidelity 

Transport 

 

 

 

 

Fidelity 

 

 

 



First example 

Quantum network from a classical network: 

 

 

 

 

 

 

 



Second example 



Summary and future directions 

 
Communities should become important in quantum networks 

 
 
 
Classical methods are not entirely appropriate 
 
 
 
We have considered some possible methods 
 
 
 
More possibilities, to be decided by specific applications 



Thanks for listening 
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