
Finding the Best Focus of a Concave Mirror
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Using Figure 1, the extra phases, with respect to the x position of the axial surface of the mirror (at the vertical line) and due to the presence of the curved mirror are.


[image: image2.wmf](

)

22

inc

krry

df

=---

 
 MACROBUTTON MTPlaceRef \* MERGEFORMAT (0.1)




[image: image3.wmf](

)

(

)

2

222

exit

kfrryykf

df

=---+-

 
 MACROBUTTON MTPlaceRef \* MERGEFORMAT (0.2)

We want to minimize the variation due to y so we can take the derivative of the sum of these phase increments with respect to y and solve for the f value that does that.  I have done that in Mathematica but it turns out to need numerical solution so we will be satisfied with showing the results of an approximation.
It turns out that, for y/r<<1, f=r/2 is very close to the solution as may be shown by expanding the square root terms in Taylor series.
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where we dropped y4 terms.
If now we substitute in f=r/2 we obtain:
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and finally using a Taylor Series expansion for the square root we obtain.
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Thus for y<<r and f=r/2 the total phase shift due to the y offset becomes approximately zero and independent of y.
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