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Noisy phase oscillators have been invaluable for characterizing dynamics in many areas of the 

physical and life sciences.  In neuroscience in particular, they have been fruitful for developing 

new mathematics and in addressing neuroscience questions because these models incorporate an 

experimentally measurable entity.  Heterogeneity of neural attributes is recognized as a crucial 

feature in neural processing.  With this feature in mind, we study the population firing rate 

statistics in a heterogeneous coupled network of phase models.  We consider two sources of 

heterogeneity, intrinsic and network, both of which have been widely reported in experiments.  

We find that the relationship between intrinsic and network heterogeneity can lead to relatively 

large differences in the firing rate distribution.  We present analytic theory to capture the shape 

of the firing rate distribution, and use it to uncover how intrinsic and network heterogeneity 

interact to yield these different firing rate distributions. 
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