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scanning, photc_)ll_th(_)graphy, atom trapping. The « holographic elements and 5
imaging resolutionvis related to the wave nature 02
of light, hence limited by the point spread * axicons. )
function (PSF) of the objective lens. | here i )
present first results, which are several 95 T T 20
simulations based on the well-known Kirehhoff They all perform phase and/or amplitide Transversal Direction [um]

diffraction integral [2] and characterization:
measurements of the components for a model
microscopic imaging system.

modulation, reshaping the imaging PSF for a

jesired application. Figure 5: Modulated point spread function

(PSF), showing a better resolution than
igure 3 & 4 show an extended depth of field the diffraction limit would allow

. - (DoF) with homogeneous spot size.
Modifying the light
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For practical purpose, a liquid crystal spatial
light modulator (LC-SLM) will be used, which
offers complete control over the wavefront.
This allows for local adjustment of amplitude
(between 0 and 1) or phase (between 0 and
21) independently (Figure 6).
Phase-only pupil filters have taken the lead
over amplitude filters due to better

source or S
spreading (qurnng) of the point object is a
measure for the quality of an imaging system.
A pe?ct objective lens is limited by the
diffraction limit, giving an. air d%: as PSF
(Fig re 1).
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the image will be. A 'S|mp|e lens becqmes . ® Practical verification of the simulations.
blurred very fast by moving out of focus (Figure b )

2). - ® |mplementation of the high-resolution pupil

It is also possible to "‘gé‘nerate a narrower PSF filters into a model microscope.

either in later@l as well as in axial direction,

resulting in a highenresolution than the diffraction ™ Reduction of phase fluctuations due to
limit would allo gure 5). scattering media (biological tissue, dirt,

100mm 100.1 mm 100.3 mm

0 ) ! 1 water, ...) with an iterativ feedback loop
. [ modulating the phase shift.
}can be drastica‘educed, . ’ ’ :
- ® Focusing the light into a fluctuating phase
g dditional image distortion" due to increased medium or collection of light from an object
Figure 2: Very fast increase of transversal Side lobes that is hosted inside such a medium.
spot size by moving the image plane out
of focus from 100mm to 100.1mm to This might deliver a novel microscopy method
100.3mm. capable of high-resolution, label-free real-time

monitoring of living cells in vitro.
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