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Figure 1: 2.5um beads imaged using a Leica Widefield MacroFluo™Z16 APO
fit with 5x objective and the 1.6x zoom. (©Herbomel lab, Pasteur Institute.
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Figure 2: Axial projection of the beads. (©Herbomel lab, Pasteur Institute.
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Forward

problem kz ky

» and the incoherent PSF is

hTh(X§ )\exa)\em) = C|hA(X;>\ex)| X |hA(X; >\em)|

> Aex and Aem are the excitation and emission peak
wavelengths.
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» NAop; and NAz, are the objective and zoom lens NA;
(72,7y) are the relative displacements.
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Figure 6: Theoretically calculated MACROscope PSF in log scale. NA= 0.5,
lateral sampling 178.33nm, axial sampling 1000nm.
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by a simple Fourier transform,
» the pupil function is not often available,

o the wavefront can be sensed by using a Shack-Hartmann
wavefront sensor,
e it can be also retrieved from the observed intensities,

Inverse problem

> the aberrations in the optics of the objective can be
determined by studying this phase,

» the estimated wavefront can be used to correct the
aberrated optical path.
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ejkO(‘Paberr"‘qﬁdem‘ocus(0'5’25))7 |f /k2 + k2 < 2_7TNA
P(kxakyaz) = ! Y A
0, otherwise.

» Estimate the near-focus amplitude distribution, ha, by
maximizing the a posteriori (MAP) or minimizing the
cologarithm of the a posteriori

Inverse problem

7 . . 2TNA
ha(X; @aberr) = argmin — log[Pr(hali)],s. t. kmax <
ha (%) Aex

kmax is the pupil support,
> this can be solved by using a fixed-point iterative
algorithm.
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The MACROscope PSF varies as a function of the lateral
field position,

> vignetting was observable only for smaller zooms (large
FOV) and is negligible for larger zooms,

» exploit defocus sections phase aberration invariancy to
estimate the back focal plane pupil phase,

CamsliEis » the wavefront estimated from the experimental bead
intensity data validates the vignetting hypothesis,

» the sensed wavefront can be used to define the effective
working zoom,

> ongoing work: restore the images by correcting for the
field aberration and also the diffraction effects.
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