Osculating adjoints of fast variables remain small
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Outline

3.

Near identity transformation of the initial state
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Are initial average states a good guess as is?
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Near-identity transformation of the slow variables

New variables (averaged)
Y ={J, ps}

Old variables (osculating)
X ={I, pr}

Change of variables
X=VY+eu(V,o)
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Formulation for the multi-phase problem

Original system

X.:ZGf(X,¢,€) 267()
¢ = eg(X, ¢, ¢€) + w(l)

) = fT F(.9,0) dg

Averaged system

Near identity transformation:

u(V,9)=—i >, kAf

k__exp (ik - §)
0<|k|<N w( )

Where Af, are Fourier coefficients of Af = f (V,¢,¢€) — 7(")

Interpretation: first-order matching of the time derivative
d d(. | 9
EX—E( +€u< ,¢))+O(E)
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The transformation yields zero-mean oscillations
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The transformation greatly improves the estimation
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But it is not yet enough when the perturbation is stronger
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Drift disappears when the perturbation is smaller

12
é\] 7
3 4
s | MMoon
< 1000
\
0 50 100

0
t/TMoon [']



Adjoints drift faster slow states
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