Resonant Optical Cavities
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Quality factor (Sharpness of the resonance)
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Finesse:

free spectral range (FSR)
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phase shift for TEM, , mode: ¢(d)—¢(0)=kd —(1+m+ p)tan™ Zi
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then after some algebra:

For M, with finite R;:
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FIGURE 6.6. Frequency degeneracy in an optical cavity.



Photon Lifetime

The fraction of photons surviving 1 round trip: S =R R, (survival factor)
The number of photons lost in 1 round trip: [I—S]Np
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Cavity with Gain

A medium with a power gain G,between the two mirrors.
RT propagation: 1-exp|—jk-2d]|— G, -exp|—jk-2d]
Then a similar derivation yields:
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Both the reflected and transmitted powers are considerably
larger than the incident power (1 watt)



