Significance of Hamiltonian

The equations of motion can be determined by one function:

%x :apr(Z,S), %px:—axH(Z,S),

d = < - = . . 0 1
47=J0H(Z,s)=F(Z,s) with J=diag(J,), J,= B

The force has a Hamiltonian Jacobi Matrix;

A linear force: F(Z,5)=F(s)-Z

The Jacobi Matrix of a linear force: F'(s)

The general Jacobi Matrix : Fl-j = aZjFi or F= (é ﬁT)T
Hamiltonian Matrices: FJ+JF =0

Prove : Fij:aszi:azjjikazkH:]ikakajH - F=JDH

FJ+JF =JDJH+JD'J H=0
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- Symplectic Flows

The flow of a Hamiltonian equation of motion has a symplectic Jacobi Matrix

The flow or transport map: Z(s) =M (s, Z)
A linear flow: Z(s)=M(s)- Z,
The Jacobi Matrix of a linear flow: M ()
= =\
The general Jacobi Matrix : M, = aZOjMi or M= (BOM )
T

The Symplectic Group SP(2N): M JM =J

%Z:%M(S,ZO):lﬁH:F %Mij :aZoJ' E(z’s):azoijazkE(Z’S)
4 M (s,Z,)=F(Z,9)M(s,Z,)
K=MJM'
AR=4MJM +MJL*M =FMJM +MJM F' =FK+KF'

K = Jis a solution. Since this is a linear ODE , K = J is the unique solution.
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