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In ptychographic imaging a detector (CCD camera) measures the intensity of many
diffraction patterns each obtained by illuminating a small part of the object at a time.
The measurements are produced by using X- rays of one specific very short wavelength \
or an electron beam. The detector is usually placed in the far-field distance (Fraunhofer
diffraction). Mathematically this experimental set-up leads to the problem of phase
retrieval from spectrogram measurements. That means we are given samples of
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for a known window function g. The aim is to reconstruct the object f. However, often
experimental set-ups do not allow to work with one specific wavelength A but we have
to deal with polychromatic measurements, i.e. we are given
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for A € {\1, ..., A}. Moreover, in many cases even the g, is unknown. This then leads to
what is called Blind Polychromatic Ptychographic Imaging (BPPI). In this talk we will
provide an overview of BPPI and we present some reconstruction methods and results.
Another important problem in material sciences is the reconstruction of the phase-
gradient VO(t) of the function f(t) = a(t) €'®® from ptychographic measurements. We
will comment briefly on the solution of this problem.
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