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The general Gaussian integral
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where (x,p) are N -dimensional vectors and A is an N × N symmetric,
generally complex, matrix.

General forms of Gaussian wave packets [3]
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The semiclassical time-dependent Green function [10, 2]
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• 1-D example
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The Wigner transform

Pα(x,p) =
(

1
2π!

)N ∫ ∞

−∞
dq〈α|x + q/2〉〈x − q/2|α〉eip·q/!

The (x,p) behavior in the resulting exponential argument for Pα(x,p) is
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Returning to the quadratic expansion derivatives
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The stability matrix
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Its evolution

dMt

dt
=




− ∂2H(x,p;t)

∂x∂p

∣∣∣
xt,pt

− ∂2H(x,p;t)
∂x2

∣∣∣
xt,pt

∂2H(x,p;t)
∂p2

∣∣∣
xt,pt

∂2H(x,p;t)
∂x∂p

∣∣∣
xt,pt



Mt

Its initial condition
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Linearized Gaussian wave packet dynamics [3]
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Quadratic expansion of the Schrödinger equation [4]
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Time scales of validity or breakdown

Integrable systems:
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Propagating wave packets - Circle



Propagating wave packets - Stadium



Generalized Gaussian wave packet dynamics [5]

Recall the basic Gaussian form
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Example quantized tori of 2-D coupled quartic oscillators [7]



Linearized Gaussian wave packet dynamics [3]
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Propagating wave packet - 1-D Morse oscillator [5]



Propagating classical hydrogen orbits [1]



Propagating hydrogen wave packets [1]



Propagating classically chaotic orbits [8]



Propagating classically chaotic orbits in the stadium [8]



Heteroclinic (homoclinic) orbits in the stadium [8]
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Propagating wave packets in the stadium [8]



Propagating wave packets in the stadium [8]



Propagating wave packets in the stadium [8]



Validity time scales [8]



Validity time scales [6]



Validity time scales [6]



Constructing chaotic eigenstates in the stadium [9]



Constructing chaotic eigenstates in the stadium [9]
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