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RESEARCH AREA

We are using mathematical models and computational 
analysis to study the neuronal basis of memory and 
navigation. Our goal is to understand how basic 
biophysical mechanisms in a specific neuronal system (the 
hippocampus) give rise to higher order cognitive processes. 
What is the effect of nonlinear dendritic processing of 
inputs on the dynamics of the network and thus how they 
influence the learning and recall of memories and ultimately 
the behavior of the animal? We answer similar questions 
using computational models in close collaborate with 
experimental colleagues. During the research, models are 
also used in a different way: during learning the neuronal 
network of the brain develops a model of the environment 
that the animal can use to interpret the incoming sensory 
information or to predict possible future consequences of 
its actions. Describing or analysing both of these models 
requires computational tools. We are looking for students 
passionate for understanding the nervous system but also 
interested in mathematics and programming.

TECHNIQUES AVAILABLE IN THE LAB 

- simulation of detailed single neuron models in Neuron 
and Python

- data analysis and programming in python
- building and using probabilistic generative models
- analysing in vivo Ca-imaging and electrophysiology data
- analysis of behavioural experiments in mice
- programming virtual reality for animal experiments
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