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£k 2 (AbBEXRE BEFRZEMEAT) [Stochastic bifurcation in a turbulent swirling flow]
[Dynamics session in English]

We report the experimental evidence of the existence of a random strange attractor in a fully developed
turbulent swirling flow. By defining a global observable which tracks the asymmetry in the flux of
angular momentum, we reconstruct the associated turbulent attractor modeled by stochastic Duffing
equations. A random map extracted from the data exhibits qualitatively same bifurcation as the
experiments. Our findings open the way to low-dimensional modeling of systems with large degrees
of freedom.

James A. Yorke (University of Maryland)Population collapse in Elite-dominated so-
cieties: A differential equations model without using differential equations] [Dynamics
session in English|

The HANDY model of Motesharrei, Rivas, and Kalnay examines interactions with the environment
by human populations, both between poor and rich people, i.e., ”Commoners” and ”Elites”. The
Elites control the society’s wealth and consume it at a higher rate than Commoners, whose work
produces the wealth. We say a model is ”Elite-dominated” when the Elites’ per capita population
change rate is always at least as large as the Commoners’. We can show the HANDY model always
exhibits population crashes for all choices of parameter values for which it is Elite-dominated. But
any such model with explicit equations raises questions of how the resulting behaviors depend on the
details of the models. How important are the particular design features codified in the differential
equations? In this paper, we first replace the explicit equations of HANDY with differential equations
that are only described conceptually or qualitatively - using only conditions that can be verified for
explicit systems. Next, we discard the equations entirely, replacing them with qualitative conditions,
and we prove these conditions imply population collapse must occur. In particular, one condition is
that the model is Elite-dominated. We show that the HANDY model with Elite-dominated parame-
ters satisfies our hypotheses and thus must undergo population collapse. Our approach of introducing
qualitative mathematical hypotheses can better show the underlying features of the model that lead

to collapse. We also ask how societies can avoid collapse.
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[1] T. Omi, Y. Hirata, and K. Aihara, “Hawkes process model with a time-dependent background
rate and its application to high-frequency financial data”, Physical Review E 96, 012303 (2017).

[2] T. Omi, N. Ueda, and K. Aihara, “Fully neural network based model for general temporal
point processes”, arXiv:1905.09690.
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