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Colorado Virtual Campus of Physics
Mechanics & Nonlinear Dynamics Cluster
Nonlinear Dynamics & Chaos Lab

Instructional Experiments on Nonlinear Dynamics &
Chaos
(and some related theory papers)

overviews of nonlinear & chaotic dynamics

prototypical nonlinear equations and their simulation

analysis of data from chaotic systems

control of chaos

fractals

solitons

chaos in Hamiltonian/nondissipative systems & Lagrangian chaos in fluid flow
guantum chaos

nonlinear oscillators, vibrations & strings

chaotic electronic circuits

coupled systems, mode interaction & synchronization

bouncing ball, dripping faucet, kicked rotor & other discrete interval dynamics
nonlinear dynamics of the pendulum

inverted pendulum

swinging Atwood's machine

pumping a swing

parametric instability

instabilities, bifurcations & catastrophes

chemical and biological oscillators & reaction/diffusions systems
other pattern forming systems & self-organized criticality
miscellaneous nonlinear & chaotic systems

-overviews of nonlinear & chaotic dynamics
To top?
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-prototypical nonlinear equations and their simulation
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-control of chaos
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-chaos in Hamiltonian/nondissipative systems & Lagrangian chaos in fluid
flow

To top?
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-nonlinear oscillators, vibrations & strings

To top?
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-chaotic electronic circuits

To top?

Berthet, R., A. Petrosyan, and B. Roman (2002), "An analog experiment of the parametric
instability,” Am. J. Phys. 70 (7), 744-749.

Carroll, T. L. (1995), "A simple circuit for demonstrating regular and synchronized chaos,"
Am. J. Phys. 63 (4), 377-9.

Clark, B. K., R. F. Martin, Jr., R. J. Moore, and K. E. Jesse (1995), "Fractal dimension of
the strange attractor of the bouncing ball circuit,” Am. J. Phys. 63 (2), 157-63.

DeSerio, R. (2004), "Synchronous analog 1/O for acquisition of chaotic data in periodically
driven systems,” Am. J. Phys. 72 (4), 553-8.

Flerackers, E. L. M., H. J. Janssen, and L. Beerden (1985), "Piecewise linear anharmonic
LRC circuit for demonstrating "soft" and "hard" spring nonlinear resonant behavior,” Am. J.
Phys. 53, 575-577.

Hellen, E. H. (2004), "Real-time finite difference bifurcation diagrams from analog
electronic circuits,” Am. J. Phys. 72 (4), 499-502.

http://carbon.cudenver.edu/~rtagg/CVVCP/Ctr dynamics/Lab nonlinear dyn/Bibex nonline... 2/1/2010



Bibliography of instructional experiments on nonlinear dynamics and chaos Page 8 of 20

Jones, B. K. and G. Trefan (2001), "The Duffing oscillator: A precise electronic analog
chaos demonstrator for the undergraduate laboratory,” Am. J. Phys. 69 (4), 464-9.

Kiers, K., D. Schmidt, and J. C. Sprott (2004), "Precision measurements of a simple chaotic
circuit,”” Am. J. Phys. 72 (4), 503-9.

Lanzara, E., R. N. Mantegna, B. Spagnolo, and R. Zangara (1997), "Experimental study of a

nonlinear system in the presence of noise: the stochastic resonance,” Am. J. Phys. 65 (4),
341-9.

levinsen, M. T. (1993), "The chaotic oscilloscope,” Am. J. Phys. 61, 155-165.

Lewis, E. A. S. (1976), "Negative resistor to provide self-oscillation in RLC circuits,” Am.
J. Phys. 44, 1217-12109.

Mishina, T., T. Kohmoto, and T. Hashi (1985), "Simple electronic circuit for the
demonstration of chaotic phenomena,” Am. J. Phys. 53, 332-334.

Sprott, J. C. (2000), "Simple chaotic systems and circuits,” Am. J. Phys. 68 (8), 758-63.

Thomsen, J. S. (1988), "A benevolent nonlinear system: the dynamically shifted oscillator,"”
Am. J. Phys. 56, 123-128.

Weldon, T. P. (1990), "An inductorless double scroll chaotic circuit,” Am. J. Phys. 58, 936-
941.

Wiener, R. J., K. E. Callan, S. C. Hall, and T. Olsen (2006), "Proportional feedback control
of chaos in a simple electronic oscillator,” Am. J. Phys. 74 (3), 200-6.

Zimmerman, R. L., S. Celaschi, and L. G. Neto (1992), "The electronic bouncing ball,” Am.
J. Phys. 60, 370-375.

Clauss, D. A., R. M. Ralich, and R. D. Ramsier (2001), "Hysteresis in a light bulb:
connecting electricity and thermodynamics with simple experiments and simulations,” Eur.
J. Phys. 22 (4), 385-94.

Janssen, H. J., L. Beerden, and E. L. M. Flerackers (1984), "An experimental look at the
resonant behavior of a nonlinear LC circuit,” Eur. J. Phys. 5, 94-100.

Kodba, S., M. Perc, and M. Marhl (2005), "Detecting chaos from a time series," Eur. J.
Phys. 26 (1), 205-15.

Sobrino, T., M. Alonso, V. Resez-Munusuri, and V. Perez-Villar (1993), "Reaction-
diffusion process in a one-dimensional array of active non-linear circuits,” Eur. J. Phys. 14,
74-79.

Tamasevicius, A., G. Mykolaitis, V. Pyragas, and K. Pyragas (2005), "A simple chaotic
oscillator for educational purposes,” Eur. J. Phys. 26 (1), 61-3.

http://carbon.cudenver.edu/~rtagg/CVVCP/Ctr dynamics/Lab nonlinear dyn/Bibex nonline... 2/1/2010



Bibliography of instructional experiments on nonlinear dynamics and chaos Page 9 of 20
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To top?
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-bouncing ball, dripping faucet, kicked rotor & other discrete interval
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-inverted pendulum
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