
UNINA99103005368033211. Record Nr.

Titolo Digital Holographic Methods : Low Coherent Microscopy and Optical
Trapping in Nano-Optics and Biomedical Metrology / / by Stephan
Stuerwald

Pubbl/distr/stampa Cham : , : Springer International Publishing : , : Imprint : Springer, ,
2018

ISBN 3-030-00169-5

Descrizione fisica 1 online resource (XI, 264 p. 149 illus., 119 illus. in color.)

Collana Springer Series in Optical Sciences, , 0342-4111 ; ; 221

Disciplina 621.3692
502.82

Soggetti Spectrum analysis
Microscopy
Lasers
Photonics
Microwaves
Optical engineering
Nanoscience
Nanostructures
Biophysics
Biomedical engineering
Spectroscopy and Microscopy
Optics, Lasers, Photonics, Optical Devices
Microwaves, RF and Optical Engineering
Nanoscale Science and Technology
Biological and Medical Physics, Biophysics
Biomedical Engineering and Bioengineering

Lingua di pubblicazione Inglese

Formato

Edizione [1st ed. 2018.]

Livello bibliografico

Nota di contenuto

Sommario/riassunto

Introduction -- Theory -- State of the Art -- Experimental
Investigations -- Summary -- Prospects.
This book presents not only the simultaneous combination of optical

Autore Stuerwald Stephan

Materiale a stampa

Monografia



methods based on holographic principles for marker-free imaging,
real-time trapping, identification and tracking of micro objects, but
also the application of substantial low coherent light sources and non-
diffractive beams. It first provides an overview of digital holographic
microscopy (DHM) and holographic optical tweezers as well as non-
diffracting beam types for minimal-invasive, real-time and marker-free
imaging as well as manipulation of micro and nano objects. It then
investigates the design concepts for the optical layout of holographic
optical tweezers (HOTs) and their optimization using optical
simulations and experimental methods. In a further part, the book
characterizes the corresponding system modules that allow the
addition of HOTs to commercial microscopes with regard to stability
and diffraction efficiency. Further, based on experiments and
microfluidic applications, it demonstrates the functionality of the
combined setup, and discusses several types of non-diffracting beams
and their application in optical manipulation. The book shows that
holographic optical tweezers, including several non-diffracting beam
types like Mathieu beams, combined parabolic and Airy beams, not only
open up the possibility of generating efficient multiple dynamic traps
for micro and nano particles with forces in the pico and nano newton
range, but also the opportunity to exert optical torque with special
beams like Bessel beams, which can facilitate the movement and
rotation of particles by generating microfluidic flows. The last part
discusses the potential use of a slightly modified DHM-HOT-system to
explore the functionality of direct laser writing based on a two photon
absorption process in a negative photoresist with a continuous wave
laser.


