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We construct a compactification of the space of circular planar 
electrical networks studied by Curtis–Ingerman–Morrow [4]
and Colin de Verdière–Gitler–Vertigan [3], using cactus 
networks. We embed this compactification as a linear slice 
of the totally nonnegative Grassmannian, and relate Kenyon 
and Wilson’s grove measurements to Postnikov’s boundary 
measurements. Intersections of the slice with the positroid 
stratification leads to a class of electroid varieties, indexed by 
matchings. The uncrossing partial order on matchings arising 
from electrical networks is shown to be dual to a subposet of 
affine Bruhat order. The analogues of matroids in this setting 
are certain distinguished collections of non-crossing partitions.
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1. Introduction

1.1. Circular planar electrical networks and groves

A circular planar electrical network is a weighted undirected graph Γ embedded into 
a disk, with distinguished boundary vertices on the boundary of the disk. Each edge is 
thought of as a resistor, and the weight of the edge is the conductance of that resistor. 
The electrical properties of Γ are encoded in a response matrix

Λ(Γ) : R#boundary vertices → R#boundary vertices

which sends a vector of voltages at the boundary vertices, to the vector of currents 
induced through the same vertices. Two electrical networks are electrically-equivalent if 
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