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CHAQS INDICATORS

PSOS - Poincaré Surface of section

Lyapunov exponent

Frequency Analisys - Laskar

SALI and GALI (Small and Generalized ALignment Index - Skokos.

FLI (Fast Lyapunov Indicator) - Lega, Guzzo, Froeschlé.

OFLI (Orthogonal Fast Lyapunov Indicator) - Barrio.

MEGNO (Mean Exponential Growth Factor of Nearby Orbits) - Cincotta, Simé
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Lagrangian descriptors: all
the information encoded in
the trajectory itself!
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WHY MOLECULES???

Atomic and molecular systems: excellent
platforms for application of dynamical
systems theory

N anharmonic
“Simple” (2 dof)
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SYSTEM

1. 3 atoms: 9 dof
2. No rotation: - 6 dof
3. Coordinates: R, O, r
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LAGRANGIAN DESCRIPTORS
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LAGRANGIAN DESCRIPTORS

Z — f(Z(),t)




EXAMPLE: INVARIANT MANIFOLDS IN DUFFING EQ.
X=y, y=x-x"+¢gsin(t)

J. A. Jiménez Madrid, A. M. Mancho, Chaos 19, 013111 2009



LAGRANGIAN DESCRIPTORS: P-NORM

M(zg, T) = /_T Z 2 () [Pdt

C. Lopesino, F. Balibrea-Iniesta, V. J. Garcia-Garrido, S. Wiggins
and A. M. Mancho, Int. J. Bifur. and Chaos 27, 1730001 (2017)



| INVARIANT MANIFOLDS = SINGULARITIES

C. Lopesino, F. Balibrea-Iniesta, V. J. Garcia-Garrido, S. Wiggins
and A. M. Mancho, Int. J. Bifur. and Chaos 27, 1730001 (2017)



| INVARIANT MANIFOLDS = SINGULARITIES
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Results




1. System with 2 dof

RESUI'I'S 2. Saddle-node bifurcation
3. System with 3 dof
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3-DOF SYSTEM
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3-DOF SYSTEM
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The more initial kinetic energy is set in the r-dof, the
more regular the phase space is in the other dofs’s
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Lagrangian
descriptors allow the
identification of the
invariant manifolds in
molecular systems
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| INFLUENCE OF THE INTEGRATION TIME

T must be long
enough. .. but not too
much
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