Lecture Series:

Building the Future of Optical Modeling and Design
Prof. Dr. Frank Wyrowski, Friedrich Schiller University Jena, Germany
We are all interested in the application of optical science and technology to model and design innovative optical devices and systems. With our research and development we like and economically must enable significant progress in technology ranging from for example communication, entertainment, IT, illumination, energy, medicine, manufacturing, green and bio technology. Optics and photonics gain momentum in all those applications and that causes an increasing interest in most recent developments of optical technology. We all experience fascinating progress in the development of new light sources and optical materials as well as more accurate methods for the fabrication of optical components of almost free form. On the other hand it is remarkable, that the physical concept of optical modeling and design is typically still based on ray tracing. Optics software for ray tracing has become extremely powerful in terms of computational speed and user friendliness, but its physical concept is still based on a ray bundle representation of light in combination with ray propagation by geometrical optics. However, progress in optics requires a new generation of optical modeling approach and software. An increasing number of us has experienced that in practice already. Ray tracing suffers from serious limitations in advanced optical modeling. Maybe some of you has already tried to solve that problem by applying a Maxwell’s solver like Finite-Difference Time-Domain Technique (FDTD). Then you found out in most of your applications, that this big step in modeling just does not work in practice because of the demanded computational resources. The solution of this dilemma is presented by Field Tracing! It combines the advantages of all techniques without suffering from their limitations.  
In four lectures Prof. Wyrowski will give an introduction to Field Tracing in theory and a lot of demonstrations with the field tracing software VirtualLab™. 

Lecture 1: 15.08.2013
From ray to field tracing
Starting from a discussion of ray tracing the concept of field tracing is introduced. It is shown how limitations of ray tracing in source modeling, accurate light propagation and evaluation of light parameters are overcome by field tracing. The representation of light by electromagnetic fields is discussed in detail including polarization. All theoretical considerations are illustrated by simulations.

Lecture 2: 22.08.2013

Field tracing techniques and examples 
In optics we know various different propagation techniques for light. Field tracing allows a unified approach to use those techniques in different regions of the system. The lecture introduces an operator concept for modeling the propagation of light through optical systems and gives an overview in theory and simulations of different modeling techniques to propagate light fields through for example homogeneous media, lenses, prisms, DOE’s, gratings and micro structures.  

Lecture 3: 29.08.2013

Modeling real sources including color, partial coherence and ultrashort pulses

In the first two lectures an overview of concepts and propagation techniques were given. Next we turn to the modeling of general sources like polychromatic light, excimer lasers, LEDs, and ultrashort pulses including a discussion of temporal and spatial coherence. It is shown how nicely the concept of unified propagation operators can be combined with advanced source modeling in the concept of field tracing. 
Lecture 4: 05.09.2013

Selected optical modeling and design topics

In the last lecture we finish the brief introduction to field tracing and offer various topics of applications from which the audience can select the ones of major interest including field tracing modeling of and for e.g.:

· Lens system modeling for e.g.

· Imaging

· Laser optics

· Partially coherent light sources

· Ultrashort pulses

· Micro-lens arrays

· Interference, holography, and speckles
· Polarization engineering
· Modeling of systems including gratings

· Diffractive optics for e.g.
· Lenses

· Beam splitting

· Diffusers
· Laser beam shaping
· LED light shaping
· Laser resonator analysis

· Fourier optics

· Optical information processing
Field Tracing and VirtualLab™ are under permanent development. We invite you to discuss with us your requirements and technical questions concerning our developments for your applications. 
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Prof. Fr. Frank Wyrowski is a pioneer in the development of modern optical modeling and design including theory, applications and optics software. The natural combination of established geometrical optics modeling techniques with the enormous variety of physical optics simulation methods is what modern optical modeling demands more and more. Prof. Wyrowski has introduced the term field tracing for this major development in optical modeling and design. Together with his teams at the Friedrich Schiller University of Jena (http://www.iap.uni-jena.de/Optical+Engineering.html) and the company LightTrans (http://www.lighttrans.com), Prof. Wyrowski works on the development of field tracing to enable a new generation of optical modeling and design concepts and tools. The software LightTrans’ VirtualLab has established the state-of-the-art of innovative optical modeling and design software by field tracing. 

Prof. Wyrowski received hisdoctoral degree in applied physics from University of Essen, Germany, in 1988. His thesis was entitled Digital Signal Encoding in Optical Information Technology. In 1992 he received his Dr. habil. at the same university with a thesis entitled Diffractive Optics on the Base of Scalar Diffraction Theory. He then joined Philips Company in Eindhoven, the Netherlands, where he worked in the field of laser materials processing. In 1994 he became head of the Department for Holography and Diffractive Optics at Berlin Institute of Optics GmbH, Germany. In 1996 he was appointed Professor of Technical Physics at the Friedrich-Schiller-University of Jena, Germany. In 1999 he founded the company LightTrans GmbH. Professor Wyrowski has published more than 100 articles in the fields of optical modeling and design, diffractiveoptics, holography, information processing, halftoning. He is a co-editor (with J. Turunen) of the book Diffractive Optics for Industrial and Commercial Applications. In 2004 he received the grade of a fellow of SPIE - The International Society for Optical Engineering. He was member of the board of directors of SPIE from 2003-2005. In 2013 he received the grade of a Visiting Professor of the Chinese Academy of Science. 
