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40498 Applied Photonics [P24.4.a,P35.2]]

gerd.schneider@helmholtz-berlin.de

Helmholtz Zentrum Berlin
Albert-Einstein-Str. 15
Telefon 030 8062 13131

stefan.kowarik@physik.hu-berlin.de
Newtonstr. 15, Raum 2-518
Telefon 030 2093 4818

Topics:

Fourier optics

propagation of light in free space, scalar wave propagation and transfer functions,

Fresnel- and Fraunhofer transformations, optical elements, optical spatial filtering, image formation

Modern Microscopy
Amplitude contrast, Zernike phase contrast, dark field, fluorescence microscopy, X-ray microscopy,
super-resolution microscopy

Coupled wave theory
Volume gratings, mode coupling, examples for volume gratings

Waves + periodic Structures = photonic crystals (= semiconductors)
photonic crystals, 3D photonic crystals, Bragg reflections, optical matrix method

Fiber optics
Single mode/ multimode fibers, material- & waveguide-dispersion, propagation of short pulses

Optical communications
Switches, modulators, LCD, MEMS, AOM, Shannon theorem, multiplexing

Semiconductors
materials: IV, -V, I-V], Bandgap engineering, {in-)direct bandgap, effective mass, density of states +
Fermi distribution, organic / molecular semiconductors, HOMO-LUMO

Semiconductor devices

detectors:

photomuitiplier, photodiode, CCD, APD, dynamic range, sensitivity, noise, Poisson statistics
{Laser-) Diodes:

emission condition, quantum-heterostructures, DFB laser, OLED

solar cells:

Si-photovoltaics, organic & perovskite solar cells, chemical tuning of optical properties

Sensors
Raman / IR / fluorescence-label / bio-molecular recognition, fiber sensors, plasmonics, surface
enhancement (SERS)
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