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Multimodale Spektroskopie zur
markierungsfreien Charakterisierung mikro- und
nanoskaliger Strukturen: Beispiel Chromosomen

4. Aalener Photoniktag



Toolbox: Multimodale Optische Spektroskopie

UV/VIS MIR/Raman Fluorescence
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Multimodal Chemical Imaging System UMSP und MPM:
UV-, Vls-Spektroskople 2D-Fluoreszenz
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Multimodal Spatially Resolved (Near Field) Spectroscopy
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Wichtig:

Spektroskopie erfasst

ALLE chemischen Informationen liber die Messung der Absorption
von Licht

ALLE morphologischen Informationen (Textur der Partikel,
Kolloide, etc.) Uber die Messung der Streuung von Licht

PROBLEM: Uberlagernde, vielfiltige Informationen

> Information (mathematisch)
verdichten und extrahieren
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Toolbox Chemometrie = Mustererkennung
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Prinzip der PCA
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Agenda

e Streulichtspektroskopie

* Mie Streuspektren von Modell-Partikeln, Partikel-
Aggregaten und von Chromosomen

e Vielfachstreuung von Partikeln
* Vielfachstreuung von Chromosomen
* Neue Konzepte
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Model System Particles: Straylight Spectroscopy:

single particle Q e size, An, etc. /
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Mie Calculations of Stray Light Spectra of a Single Particle

Stray light spectroscopy of a particle (0.2um / 2um / 200pm) - Mie Simulation with ORO illumination
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Mie Scattering of Particle Assemblies: Center Point Measurements
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e.g. Chromosomes = Nanostructured , Particle” Assembly

,Bar-Code System“ Chromosome
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Label Free Straylight Spectra of Chromosomes
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Markerfree Karyotyping: Morphology
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Real Life Measurements of Chromosomes by Pushbroom Imaging
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Pushbroom Imager
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Pushbroom Imaging of a single particle
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Pushbroom Imaging of a four particle array - PC 2 (20%)
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Pushbroom Imaging of a four particle array - PC 1 (40%)
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New MCR Karyotyping of a Chromosome Pushbroom Imaging
(focus on center area)

RGB-Image of Chromosome

- Chromosome

- Rel. Transmission

Pushbroom Slit

resolution in x-axis: 64.5nm per pixel 2 —

MCR Component 1

MCR Component 2

MCR Component 3

PHOTON"



log 1/R
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Markerfree Karyotyping: Chemistry

UV-Absorption Spectra (Bright Field Transmission) and MCR
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UV Imaging
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Near Field: System Integration: ,Standard” Microscope:
Solid Immersion Lens
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Near-field Spectra of Chromosome Sub-Structures
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Conclusion: Simultaneous Information with a single Shot!

Measured Data Levels of Information
+ Intensity distribution over wavelength = size
+ Global interference pattern = morphology
+ Local interference pattern = topology
+ Characteristic absorption & scattering = DNA and protein ratio
simple single spectrum with a Integrated into a
- diode array spectrometer or ‘ standard lab

pushbroom imaging system microscope
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