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4. Using Eq. (5.2.8), write z0
2 in terms of the g-paramters (i.e. g1 and g2). From this, derive the 

stability condition of the cavity in terms of g1 and g2. Compare this with the geometric optics results 

obtained eralier.  
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Bonus: Show the effect of astigmatism on the stability considering that the cavity axis below forms an 

equilateral triangle.   

(Ignore astigmatism) 







Verdeyen 3.18: Ignoring the astigmatism introduced by the oblique incidence on curved mirrors 

The equivalent transmission system for the ring cavity is 
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If d=100 cm, f2=50cm, f3=25 cm, then A=+1  and D=-1, and 𝑆 =
𝐴+𝐷+2
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  (>0 and <1); the cavity is 

therefore stable.  

If the entrance and exit planes have different indices of refraction, the AD-BC=n2/n1 1.   

In a cavity (roundtrip unit cell), the start and stop planes are always the same, thus AD-BC=1 always.

BONUS PART:   With astigmatism, the angle of incidence on each mirror is θ=60/2 degrees.  Then, f's

above will need to change to f/cos(θ) and f*cos(θ) for sagittal and tangential components 

respectively. 

This leads to S=0.103 (for sagittal, stable) and S=1.137 (tangential, unstable).  The cavity then as a 

whole is not stable.  
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