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Introduction
Differential phase contrast(DPC) microscopy [1] based on
asymmetric illumination has been used to retrieve high-resolution
quantitative image of a weak phase specimen (i.e. cells). However,
due to the missing frequencies of DPC transfer function, some
artifacts will be produced with 2-axis measurements when using
half-circle pupil. Here, we proposed a new approach to achieve
circularly symmetric transfer function by using radially asymmetric
pupils with only 3-axis [2] in engineered illumination under partially
coherent condition. Additionally, to shorten image acquisition time,
our radially asymmetric pupils is combined with multiple
wavelength.
Experimental setup
The phase can be separated from intensity by utilizing weak object transfer function and
quantitative phase measurement can be achieved by pair-wise images [1,2]. S is the light source
function and P is the pupil function in the objective lens.
̃𝑝ℎ𝑎𝑠𝑒 = 𝑗 [∬ 𝑆(u′ )𝑃(u′ + u)𝑃∗ (u′ )𝑑2 𝑢′ − ∬ 𝑆(u′ )𝑃(𝑢′)𝑃∗ (𝑢′ − 𝑢)𝑑 2 𝑢′]
𝐻
Figure 1 is a schematic diagram of the proposed iDPC system setup with the TFT shield located
on the Fourier plane of the condenser lens. TFT shield is controlled by Arduino to display
wavelength-coded pupils as shown on the right side.
Figure 2

Experimental results
Figure 2 shows quantitative phase images of
breast
cancer
cells
generated
by
computationally reconstruct DPC images.
The color bar in gray scales represents
quantitative phase recovery of the cells.
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