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We present a new Monte-Carlo-based impurity solver built upon the strong-coupling expansion of the
three-point vertex functions. Using stochastically sampled the four-point pseudoparticle vertex, the
triangular vertex is self-consistently updated via a two-dimensional time-stepping protocol. We
significantly improve the low-order approximation schemes and eventually achieve numerically exact
results. We analyze the performance and the convergence rate of the impurity solver using exactly
solvable fermionic and bosonic models and analyze the efficiency of the vertex self-consistent scheme.
As proof of principle, we discuss the physics of strong light-matter coupling in the spin-boson model
representing an emitter in an optical waveguide.
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