
Some effects like  can be described in terms of an intra-voxel distribution off 's :

The relationship between the "irreversible"  and "reversible"  components of this
decay is 

Thus, we are interested in modelling a distribution of 's that will result in an exponential
decay of , or 

The result of this is to have a Lorentzian distribution!

Inverse cumulative distribution
We can obtain random numbers distributed in this way by calculating the cumulative
distribution 

Using this we obtained an expression to generate  
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with .x ∼ U(0, 1)

Problem

This is very inefficient, and requires a high number of 's to converge to an
exponential decay.
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