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2. The Setting
Covariant Hamiltonian First-Order Field Theories
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2. The Setting (II)
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2. The Setting (III)
The action
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2. The Setting (IV)
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2. The Setting (V)

dS� = EL� +⇧⇤↵�

The fundamental formula

dS(�)(U) =

Z

M

�⇤ �ieUd⇥H

�
+

Z

@M

(� � i)⇤
�
ieU⇥H

�

� 2 FP (E)

U = (��, �P ) 2 T�FP (E)

⇥H = ⇢µadu
a ^ volµ �H(xµ, ua, ⇢µa) volM Ũ = ��a @
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2. The Setting (VI)
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3.  The Bracket

0-form:  action S(�) =
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3.  The Bracket (II)
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3.  The Bracket (III)

In general the canonical 2-form on the space of solutions is just 
presymplectic ker⌦ 6= 0

If the canonical 2-form          is symplectic, then 
we may define a covariant Poisson bracket on the space 
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4.  Jacobi brackets

Space of parametrized time-like geodesics such that
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4.  Jacobi brackets (II)

Thus the canonical covariant 2-form of the theory defines a 
Jacobi bracket (not Poisson)
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Jacobi structure of contact manifolds



4.  Jacobi brackets (III)

Minkowski space-time Mm
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