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FIG. 5: A: Normalized WD for the two basins induced by the potential of (6) in D = 3 dimensions. B:

Position of every node as a function of its load. r = 0.97 corresponds to the minimum in the surrounding

basin. r = 0.59 corresponds to the maximum separating the two basins. a = 0.05, N = 106, T = 50

nodes with a low weight are either close to r̂ or have r > 1.05. The nodes of the surrounding basin

with a large weight are close to the minimum r∗. As expected the heaviest nodes of the network

happen to be near r = 0.

IV. ENERGY BASINS AND COMMUNITY STRUCTURE

Both the quadratic and the square well have only one energy basin. However most of the

stochastic process are far more complex in real life since very often the energy landscape is made

of several basins with energy barriers to cross from one basin to another one. This is an extremely

important issue for example in the field of protein folding where basins are related to the different

states of the protein. Grouping the conformations according to their respective basin and identi-

fying transitions states gives immediately a more general view of the main features of the energy

landscape, reducing considerably the complexity of the problem. Here we show how complex net-

works and the community structure of those networks can help in order to understand the structure

of the energy landscape.

Our argument starts with the fact that, if the temperature is not too high, the simulation will

spend most of its time at the bottom of the basins with only a few transitions from one basin
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FIG. S4 (A) Energy function of the Mexican-Hat model along the radial coordinate r. (B) Normalized 

node weight distribution for the two basins of the Mexican-Hat model in D = 3 dimensions. The nodes 

have been attributed to the basins according to the coordinate r. (C) Position of every node as a function 

of the node weight. r = 0.97 corresponds to the minimum in the surrounding basin (entropic). r = 0.59 

corresponds to the maximum separating the two basins. a = 0.05, N = 106 . 




