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Figure 8.8. Mean-square displacement versus time for normal diffusion and anomalous subdiffusion. 
 

The central limit theorem states that if the mean waiting time 
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length variance 
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2 2( )r x y dx dy  are finite numbers, then the movement of the mole-

cule is Brownian motion, or pure diffusion [40]. 
Anomalous subdiffusion occurs when the central limit theorem fails: the mean waiting time 

is infinite while the jump length variance is finite. The most studied case is when the probability 
density function of the waiting time has the asymptote 
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which is called a heavy tail distribution or a fat tail distribution [41]. In the case of pure diffu-
sion, the waiting time probability density function decays exponentially ( ( ) ~ tt e ).


