
Laser Physics I (Physics 464)
Homework III, due Monday, October 19, 2026

1 Evolution of the pulse energy

Find an evolution equation for the pulse energy
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integrate the field envelope propagation over time, after multiplying both
sides by E and using the third Bloch equation.
Why does it make physical sense?

2 Find an evolution equation for the pulse

average frequency

φ̇⟩ is the average phase derivative (average deviation of the frequency from
ωℓ):
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Multiply both sides by W and take the derivative
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The last term can be calculated inserting the time derivative of the phase
propagation equation in this equation.

More hints? Ask!
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