
Lancaster & Blundell Chapter 7 7.4

Exercise 4

Show that the equation
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is equivalent to
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Show that
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Define the quantity

Πµ =
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∂(∂µϕ)

and show that Πµ = ∂µϕ and Π0 = π = ϕ̇

Solution
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Πµ =
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∂(∂µϕ)

= ∂µϕ

Π0 = ∂0ϕ = ϕ̇

= π
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