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D. Sources of randomness 
As in many biological systems, ‘noise’ or randomness is significant and cannot be neglected. As 

can be seen from Figure S5 the noise can be separated into two major sources. The noise in 

velocity expands the distribution along the space axis and phase noise expands it in the diagonal 

direction. Figure 1 and Figure S5 show that the velocity noise can be neglected and the cells can 

be considered moving with equal velocities between reversals. 

  

Figure S5. Diagram of the time and distance between reversals in developed ripples. (a) 

Experiment with 24 cells tracked for 30 minutes. (b) Model with internal phase 

noise chosen so as to obtain well synchronized waves and velocity noise to obtain 

the experimental value of the diffusion coefficient (D⎞=5 10-5 rad/sec, Dx=0.04 

µm2/sec). 

The phase noise cannot be neglected since it results from random internal concentration 

fluctuations as well as ‘graininess’ arising from the small number of collisions required to trigger 

reversals. That is, each bacterium collides with but a few others between reversals, which makes 

the ‘shot noise’ in collision-induced phase advances quite large. Closer examination reveals that 

the phase noise is mostly determined by the collision induced ‘graininess’ component, because 

artificially adding phase noise to the simulations destroys the waves before any significant 

changes in the distribution of the time between reversals can be observed (see Figure S5b). The 
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