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Upoutdvka v estiné:

Mikroskopie v temném poli je jednou z nejpouzivanéjSich zobrazovacich technik ve vyzkumnych
aplikacich. Konvenéni piistupy v tmavém poli jsou sice snadno dostupné v komerc¢nich
mikroskopickych systémech, ale jejich rozliSeni je omezeno pfirozenymi fyzikalnimi omezenimi,
ktera jsou pfi standardnich zobrazovacich ulohach Casto zanedbatelnd. Tyto metody vSak nejsou
slucitelné se zvySovanim kontrastu tmavého pole nad urcitou troven. Na rozdil od technik s
vysokym kontrastem, jako je fluorescencni mikroskopie, které vyzaduji rozsahlé filtrovani svétla,
mikroskopie v temném poli nedosahuje srovnatelného kontrastu bez omezeni jednoduchosti.

koncept mikroskopie v dokonale temném pole ma za cil nejen zjednodusit tradicni mikroskopické
ulohy, ale pfedev§im umoznit nové moznosti v oblasti bezznackového zobrazovani jednotlivych
molekul, jak je vyviji vyzkumny tym Nano-optiky. Tento novy piistup se opira o pfesnou aperturni
filtraci dopadajiciho osvétleni a zahrnuje jak experimentalni vyvoj laboratorniho mikroskopického
uspotadani ve spolupraci se zkusenymi ¢leny tymu a vedouciho projektu.

Student(ka) se rovnéz zapoji do zakladniho pochopeni strategii tvorby a filtrace obrazu, vcetné
analytickych metod a numerickych simulaci.

Upoutadvka v anglickém jazyce:

Dark-field microscopy is one of the most widely used imaging techniques in optical research.
While conventional dark-field approaches are readily available in commercial microscopy systems,
their resolution is limited by inherent physical constraints—Ilimitations that are often negligible in
standard imaging tasks. However, these methods are incompatible with enhancing dark-field
contrast beyond a certain level. In contrast to high-contrast techniques like fluorescence
microscopy, which require extensive light filtering, dark-field microscopy struggles to achieve
comparable contrast without compromising simplicity.
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The envisioned total dark-field microscopy aims not only to simplify traditional microscopy tasks
but, more importantly, to enable new opportunities in label-free single-molecule imaging, as
developed by the Nano-Optics research team. This novel approach relies on precise aperture
filtering of the incident illumination and involves the hands-on development of a proof-of-concept
microscopy setup under the guidance of senior researchers and the project supervisor.

The student will also engage in a fundamental exploration of image formation and filtering
strategies, including both analytical methods and numerical simulations.
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