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Chapter (3) Optical Cavities (Resonator) LASER

Example/ Determine the stability of the following cavity resonators?

(i) L=1.5m, R1=3m, R2=2m‘?
(ii) L=1m, R;=0.5m, R;=2m?
(iii) L=1m, R;=3m, R;=-2m?

Sol./ The stability condition for a laser resonator cavity is given by the expression,

0<gg=<1
g1=(1-L/R;) and g»=(1-L/R2)

(i) (1-1.5/3)(1-1.5/2)=(1-0.5)(1-0.75)=(0.5)(0.25) = 0.125
Since, 0 <0.125< 1

The cavity resonator is stable.

(ii) (1-1/0.5)(1-1/2)=(1-2)(0.5)=(-1)(0.5) = -0.5
Since, g12,=-0.5<0

The cavity resonator is unstable.

(iii) (1-1/3)(1-1/-2)=(1-2)(0.5)=(2/3)(3/2) = 1
Since, g12>=1

The cavity resonator is marginally stable.
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