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The generalized Euler characteristic 

 

χ𝐺 = |𝑉| − |𝐸| − |𝑉𝐷|,      (1) 

 

is one of the most important topological and geometrical characteristics of a metric graph. Here, |𝑉|, |𝐸| and 

|𝑉𝐷| denote, respectively, the total number of vertices, edges and Dirichlet vertices of a graph. In Ref. [1] we 

showed that the generalized Euler characteristic can be determined (heard) from a finite sequence of the lowest 

eigenenergies 1 … 𝑁 of a simple quantum graph, without any need to inspect the system visually. 

Here, we discuss the situation when the original graph with orthogonal symmetry is split at edges and vertices 

into two disconnected subgraphs [2-3]. We show that there is a relationship between the generalized Euler 

characteristic of the original graph and the generalized Euler characteristics of two disconnected subgraphs. The 

theoretical predictions are verified experimentally by measuring the spectra of microwave networks simulating 

quantum graphs.  

We also report on experimental studies of the distribution of the reflection coefficient and the imaginary and real 

parts of Wigner's reaction (K) matrix using open microwave networks with symplectic symmetry and varying 

absorption. 
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