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ABSTRACT

The brain is one of the most complex organs in the human body. Despite significant advancements in
neuroscience, many aspects of its function and structure remain poorly understood. Researchers
continue to uncover new insights, but the intricate nature of neural networks and brain activity
presents ongoing challenges. Neurons, the fundamental units of the brain, are excitable cells that
exhibit complex electrical activities, which can be modeled and understood through the principles of
dynamical systems. In this talk, I will provide an overview of how the field of computational
neuroscience evolved from the pioneering neuron model by Hodgkin and Huxley to the modeling of
realistic neurons as dynamical systems. Using specific examples from my lab's work on neurons in the
hippocampal formation, I will demonstrate how different experimentally observed spiking activities
can be explained through bifurcations in dynamical systems theory. Understanding the mechanisms
of neurons in a healthy brain is crucial for developing interventions for neurological disorders
characterized by abnormal firing patterns. Computational models play a vital role in shedding light on
potential causes of irregular firing patterns in such disorders.
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