Adjoints drift faster slow states
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, the control yields the drift
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The near-identity transformation of p;y is not adequate
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The term w’(I)p 4 has to be included in the transformation

Previous transformation:

A
u(V,p)=—i » k.f" exp (ik - §)

O<|k|<N w()

Where Af, are Fourier coefficients of Af = f (V,¢,€) — f (V) and ¥ = {J. ps. Pa=0. pp
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The term w’(I)p 4 has to be included in the transformation

Previous transformation:

A
u(V,p)=—i » k.f" exp (ik - §)

O<|k|<N w()

Where Af, are Fourier coefficients of Af = f (V,¢,€) — f (V) and ¥ = {J. ps. Pa=0. pp

The differential equation of py is:

. 0K OJlw|
Pr = —¢€ - Pa
ol ol
O(e)
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The term w’(I)p 4 has to be included in the transformation

Previous transformation:

A
u(V,p)=—i » k.f" exp (ik - §)

O<|k|<N w()

Where Af, are Fourier coefficients of Af = f (V,¢,€) — f (V) and ¥ = {J. ps. Pa=0. pp

The differential equation of py is:

. 0K OJlw|
= —€ —
DI o1 EY Pa
——
O(e)

The expansion should be carried out by using:

(0K dlw]
pl— € 81 aI h(J’pJ’ﬁa¢))
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The term w’(I)p 4 has to be included in the transformation
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Beneficial effect of the enhanced transformation of p;
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Conclusions

Simple averaging is sufficient for real-life problems in astrodynamics, e.g., orbit raising

Initial conditions should undergo a near-identity transformation to reduce the drift

Key role of the transformation of the adjoints of slow variables

Effects of main resonances cannot be neglected in relevant astrodynamics applications

The averaged system might be enriched by using a composite expansion
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Way forward: exploitation of resonances

Slow variables
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lul|<1
= €U
[ = € f(¢1, ¢2) us
b=
2 = 1
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2
where f(¢1, ¢o) = lo.1 + (COS¢1;COS ‘/’2) ]

Turnpike effect
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Way forward: composite expansion to model captures

J = 7 + Jr - Jio
J =€ef ) J=ef(f¢) ]=ej_"({)
) ¢ = a)’(f)J ¢ = w,(J)J

Ak € 7° suchthat k-J=0

J.A. SANDERS, F. VERHULST, J. MURDOCK, Averaging Methods in Nonlinear Dynamical Sys-
tems, Springer, 2007. 40
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