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Relaxation Oscillation

Basic physical mechanism:

An interplay between the oscillation field in the resonator and
the atomic inversion
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“Relaxation oscillations occurs in lasers when the upper stale lifetime
is significantly greater than the lifetime of a photon in the cavity.”
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Relaxation Oscillation in Lasers (1)

Inversion density for an ideal homogeneously broadened 4-level laser:
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Threshold pumping rate: ¢, =0
R,=(Bzr,r)* — r=R/R, <« Pumping factor
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Relaxation Oscillation in Lasers (2)
Small perturbation from equilibrium:
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Q('[) =0, + Q1(t)’ G, <<(,

Rate equations:
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Characteristic equation:
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Relaxation Oscillation in Lasers (3)

Characteristic equation:
2+l p+i(r—1)= 0
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Solutions:
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