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Animals forming patterns: flocking, milling, swarming
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and schooling
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bottom view
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Led scientists to make models...

e.g. (very incomplete)
Parr (1927)
Breder (1954) attractive-repulsive power law interaction for fish separation
Keller-Segal (1971) purely attractive, 1st order (2d cell chemotaxis)
.
.
Mogilner and Edelstein-Keshet (1999) 1d attractive-repulsive + diffusion
Levine, Rappel and Cohen (2000) 2nd order, preferred speed
Topaz, Bertozzi and Lewis (2006)
Cucker and Smale (2007) 2nd order, matched speeds
.
.
... analyze and simulate
e.g. (just as incomplete) Albi, Balague, Bertozzi, Burchard, Carrillo,
Choksi, Craig, Fetecau, Figalli, Frank, Huang, Kolokolnikov, Laurent, Lieb,
Lopes, Pavlovski, Pattachini, Raoul, Sun, Topaloglu, Uminsky, von Brecht,
...
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Piecewise linear force laws
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Power law potentials
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Thank you
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