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A phase-shifting point diffraction interferometer for testing of extreme ultraviolet (EUV)
optical systems has been implemented at the Advanced Light Source at Lawrence
Berkeley National Laboratory.  The interferometer has been used to evaluate the
wavefront aberrations in a reflective, 10X-demagnification, multilayer-coated,
Schwarzschild objective at wavelengths near 13 nm [1]. The EUV wavefront in this
system is influenced not only by the physical geometry of the mirror surfaces but by
angle-dependent phase shifts in the multilayer coatings [2]. Owing to the fact that, upon a
change in wavelength, the contribution to the wavefront aberrations from multilayer phase
shifts change whereas those due to purely geometric errors do not, multilayer effects can
be observed directly via wavefront measurements over a range of wavelengths.

We report here on the measurements of the wavelength-dependent multilayer coating
effects in a two-mirror Schwarzschild objective with point diffraction interferometry. The
chromatic aberrations in the Schwarzschild optic due to the molybdenum/silicon
multilayer reflective coatings are characterized near 13.4-nm wavelength and their effect
on image quality is also considered. Furthermore, the measurements of the wavelength-
dependent reflectivity and phase of the assembled two-mirror system are compared to
calculations based on the ideal optical and multilayer coating designs as well as
calculations based on independent measurements of the uniformity of the multilayer
period on the individual mirrors [1].  
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