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Abstract 

Perceptual decision-making is an essential cognitive process. Its key computation 

is that of transforming information about sensory stimuli into an appropriate 

behavioral output. A fundamental gap in our knowledge is understanding how 

this key computation is implemented by populations of neurons. New 

experimental tools for both recording and perturbing activity of neural 

populations, in rodents performing cognitive tasks, are becoming available. 

However, progress addressing fundamental questions about the population code 

for perceptual decisions is still limited by the lack of appropriate quantitative 

mathematical methods that ideally exploit and combine these new experimental 

tools. We developed a comprehensive mathematical framework - Intersection 

Information - to analyze these data and combine observation and perturbation 

of neural activity, and eventually crack the neural code.  I will present this 

mathematical framework and illustrate its significance with investigations of to 

key aspects regarding the role of neural response dynamics in perceptual decision 

making:  the role of millisecond scale action potential timing, and the role of 

time lagged functional coupling between different neurons.   
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