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Theorem | Kepler case a = 1]
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Sketch of the proof

We look for solution of the N-center problem with Newtonian-like potential

A " ae [ ()

Equation of motion: & = —Z m;

J

Energy first integral: h = 2|z|* — V(z

1
2
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Variational setting
Functional spaces

H:={ue H(S,R?)}, H={ue H:ut)cR%}

A =Hnp], H,:=H, in the weak o(H",(H')*) topology
H,, p.(a,b) :={u € H ([a,b],R?) :u(a) = p1, u(b)= p2,u(t) € REVt € (a,b)}
B ab) :—Epl,pz (a,b) in the weak H' topology
Maupertuis Functional




Sketch of the proof

Properties of the Maupertuis functional

o M(u) and M, ,,(u) are invariant under time rescale of w.




Sketch of the proof

Properties of the Maupertuis functional

o M(u) and M,, ,,(u) are invariant under time rescale of u.

@ The minimisers of M are locally minimisers.
Let u € H be a non constant minimizer for M. Let [c,d] C S and set p1 = u(c),
p2 = u(d). Then u| 4 is a minimizer for M, ,, in Hy, ,,(c,d). Moreover
suppose v is any minimizer for M,, ,, on H,, ,,(c,d). Then the path w =
VHU|$\[¢,q] 1S a minimizer of M on H.




Sketch of the proof

Properties of the Maupertuis functional

o M(u) and M,, ,,(u) are invariant under time rescale of u.

@ The minimisers of M are locally minimisers.
Let u € H be a non constant minimizer for M. Let [c,d] C S and set p1 = u(c),
p2 = u(d). Then u|j. 4 is a minimizer for M, ., in Hy, ,,(c,d). Moreover
suppose v is any minimizer for M,, ,, on H,, ,,(c,d). Then the path w =
VHU|$\[¢,q] 1S a minimizer of M on H.

Minimization




Sketch of the proof

Properties of the Maupertuis functional

o M(u) and M,, ,,(u) are invariant under time rescale of u.

@ The minimisers of M are locally minimisers.
Let u € H be a non constant minimizer for M. Let [c,d] C S and set p1 = u(c),
p2 = u(d). Then u|j 4 is a minimizer for M, ., in Hy ,,(c,d). Moreover

suppose v is any minimizer for M,, ,, on H,, ,,(c,d). Then the path w =
VHU|$\[¢,q] 1S a minimizer of M on H.

Minimization




Sketch of the proof

Properties of the Maupertuis functional

o M(u) and M,, ,,(u) are invariant under time rescale of u.

@ The minimisers of M are locally minimisers.
Let u € H be a non constant minimizer for M. Let [c,d] C S and set p1 = u(c),
p2 = u(d). Then u|j 4 is a minimizer for M, ., in Hy ,,(c,d). Moreover

suppose v is any minimizer for M,, ,, on H,, ,,(c,d). Then the path w =
VHU|$\[¢,q] 1S a minimizer of M on H.

Minimization




Sketch of the proof

Some properties of the minimiser

1. The energy Is conserved through the collisions




Sketch of the proof

Some properties of the minimiser

1. The energy Is conserved through the collisions
2. It a self tangency occurs, then it extends up to the previous and next collisions




Sketch of the proof

Some properties of the minimiser

1. The energy Is conserved through the collisions
2. It a self tangency occurs, then it extends up to the previous and next collisions

3. The minimiser does not admits any singular 1-gon or 2-gon




Sketch of the proof

Some properties of the minimiser

1. The energy Is conserved through the collisions
2. It a self tangency occurs, then it extends up to the previous and next collisions

3. The minimiser does not admits any singular 1-gon or 2-gon
4. The minimiser does not admits any 1-gon as depicted below
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Suppose the following configuration holds i
a) Ck
v1 ~p —v2 and v, va minimises M., .. in they homotopy class. o
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Then us with the reflection at c¢; is a minimiser for Mjy,.
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Sketch of the proof

CLAIM: The minimising sequence v,, constructed inside B according to the
obstacle problem technique is free of intersections.

The proposition results from

ne fact that the minimiser is in the closure of an admissible class
ne minimiser has been suitable selected

ne minimiser does not admits singular 1-gon and 2-gon
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