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I will describe the exact analytic solution of the Yukawa-Sachdev-Ye-Kitaev (YSYK) model,
which is a variant of the Sachdev-Ye-Kitaev (SYK) model that describes random interactions
between fermions and bosons, in the limit of a large number (N) of particle flavors. Upon
extension to nonzero spatial dimensions, the YSYK model provides an transparent
construction that allows for momentum-relaxing inelastic scattering of electrons by quantum
critical bosons, which in two dimensions (2D) leads to a quantum critical point with
linear-in-temperature DC electrical resistivity and a frequency dependence of the optical
conductivity that match observations in experiments on strange metals. At finite N, the 2D
YSYK model is no longer exactly solvable analytically, but a numerically exact solution is
possible in terms of sign-problem-free models for quantum Monte Carlo. I will describe the
construction of such models and their solution using the massively-parallelizable hybrid
Monte Carlo algorithm that can be implemented efficiently on graphics processing units
(GPUs). The numerical solution leads to the formation of an extended strange metal phase in
lieu of a quantum critical point, the physics of which is underlain by gapless localized
overdamped bosonic modes.
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