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Stochastic dynamics play a fundamental role in modeling neuronal activity, capturing intrinsic noise and external variability in neural 
systems. In this talk, we analyze the stochastic neuronal model investigated by Kramer et al. [1] and originally proposed by Steyn-Ross et 
al. [2], to answer the questions of existence and uniqueness of solutions. We determine conditions and modifications under which the 
model that consists of stochastic differential and wave equations, is well-posed using methods from stochastic and functional analysis. 
These results provide insights into the interplay between noise and nonlinear dynamics as well as the applicability in studying 
phenomena, such as seizure mechanisms and cortical activity. 
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