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ASTIGMATISM: p2 cos2 ¢ BALANCED ASTIGMATISM: p2 cos2§ - ; p2

Figure 12-1. Shape of primary aberrations representing the difference between an
ideal wavefront (typically, spherical) and an actual wavefrent.




The first cight Zernike polynomials are shown in

as follows:
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Figare 1.11 The first eight Zernike polnomials. (Ref. 3.)

Like the Seidel polynomials, the Zernike polynomials are normalized. All dimensionality is
carried by the cocfficients Z;. One difference for the Zernjkes is that the angle ¢ in the exit
pupil is measured from the X-axis instead of the Y-axis as it was for the Seidels. Given
Zernikes, the Seidel coefficient magnitudes can be generared from the first eight terms
(shown above).? For example, Seidel spherical aberration is 6 times its Zernike counterpart.
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Figure 12-3. Interferograms of primary aberrations: (a) defocus, (b) spherical com-
bined with defocus, (c) coma combined with tilt, (d) astigmatism combined with
defocus. The aberrations in the interferograms are twice their corresponding values
in the system under test because the test beam goes through the system twice.
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Figure 12-4. Aberration introduced by atmospheric turbulence corresponding to
Dirs=10. (a) Aberration shape. (b) Aberration interferogram. The standard devi-
ation of the tilt-free aberration introduced by turbulence is 0.396). (¢) Interferogram

with 25\ of tilt.
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