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ABSTRACT 

Weyl semimetals (WSMs) are a recent addition to the family of topological materials, and the physical 
realization of different types of WSMs and its heterojunction are challenging. In this work, we demonstrate a 
simple and effective method to design and realize various WSM states in a three-dimensional periodic circuit 
lattice known as “topoelectrical circuits”, composed of passive electric circuit elements such as inductors and 
capacitors (LC). The experimental accessibility of such LC circuits offers a ready platform for the realization 
of not only various WSM phases but also for exploring transport properties in topological systems. The 
characteristics of such LC circuits are described by the circuit admittance matrices, which is mathematically 
related to the Hamiltonian of the quantum tight-binding model. The system can be switched between the 
Type-I and Type-II WSM phases simply by an appropriate choice of inductive or capacitive coupling between 
certain nodes [1]. A peculiar phase with a flat admittance band emerges at the transition between the Type-I 
and Type-II Weyl phases. The resonant impedance readout can be used to classify the Type-I and Type-II 
WSM states.  Moreover, we investigate the transmission across WSM heterojunctions, consisting of a Type-
I WSM source to a drain in the Type-II or intermediary Type- III WSM phase. For transport from a Type-I 
WSM source to a Type-II WSM drain, valley-independent (dependent) energy flux transmission occurs when 
the tilt and transmission directions are perpendicular (parallel) to each other [2]. Furthermore, “anti-Klein” 
tunneling occurs between a Type-I source and Type-III drain where the transmission is totally suppressed for 
certain valleys at normal incidence [3]. Therefore, in comparison to the material and other platforms, TE 
circuits are offer flexibility and accessibility in terms of experimental realization. They can also be more readily 
adjusted to realize a variety of topological phases. 
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