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Lab 3 Wavefront Quality
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Overview

As in the last lab we will look at the wavefront produced by the same
set up as made the images containing astigmatism and coma

The idea is to see what wavefront shape produces an image of the
shape seen in the last lab

Here we want to see how focus affects the shape and look of the
wavefront containing astigmatism and coma

The astigmatic wavefront is particularly interesting going through
focus
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Procedure

 Attach the curved reference surface (transmission sphere) onto the
Zygo interferometer.

 Align the experiment as shown below

Setup to create coma
— Reference Sphere

|

(<>

L Shifted Lens

Setup to create astigmatism
— Reference Sphere

|

Interferometer

Tilted Spherical Mirror
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Coma

» Measure the aberrations without displacing the lens. Correct for tilt
and defocus if needed. Get used to the software by studying the
wavefront profile, sidel aberrations, interference fringes and the
PSF.

» Observe fringes and record aberration by changing tilt and defocus.

 Shift the lens and observe the fringes and record aberrations.

* Introduce tilt and / or defocus along with the coma.

« Change the spacing between the 2 matched lenses and observe a
change in spherical aberration
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Coma (Cont.)
Before shifting the lens ( with some defocus)
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Astigmatism

Measure the aberrations without tilting the mirror. Correct for tilt
and defocus if needed.

Observe fringes and record aberration by changing tilt and defocus.
Tilt the mirror and observe the fringes and record aberrations.

Go through the sigittal, medial and tangential foci and observe the
wavefronts.

Before tilting the mirror ( with some defocus)
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Astigmatism (Cont.)

After tilting the mirror, at sagittal focus
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