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[0 O FPM combines the principles of phase contrast microscopy [1 PCO and phaseshifting interferometry, such
that the scattered and unscattered light from a sampleare used as the object and reference fields of an
interferometer. The experiment ispresented in more detail elsewhere [J Popescu et al., 20041 . Here we present a
briefdescription of the experimental setup depicted in Fig. 1. The collimated lowcoherence field from a
superluminescent diode O SLD, center wavelength 809 nm,and bandwidth 20 nm[J is used as the illumination
source for a typical invertedmicroscope. Through the video port, the microscope produces a magnified
imagepositioned at the image plane IP. The lens L1 is positioned at the same plane IP andhas a focal length such
that it collimates the zero-spatial frequency field. TheFourier transform of the image field is projected by the lens L2
(1 50 cm focaldistancel] onto the surface of a programmable phase modulator [0 PPM, Hama-matsu KK
photonics, model X8267(1 . This PPM consists of an optically addressed,two-dimensional liquid crystal array with
768 x 768 active pixels. The polarizerP adjusts the field polarization in a direction parallel to the axis of the
liquidcrystal. In this configuration, the PPM produces precise control over the phase ofthe light reflected by its
surface. The PPM pixel size is 26 x 26 #m2, whereas thedynamic range of the phase control is 8 bits over 2n. In the
absence of PPMmodulation, an exact phase and amplitude replica of the image field is formed atthe CCD plane,
via the beam splitter BS1. For alignment purposes, a camera isused to image the surface of the PPM via the beam
splitter BS2.
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