Advanced Optical Design Using ZEMAX covers the design and analysis of more complex imaging systems, including local and global optimization, merit functions, thermal analysis, diffractive optics, polarization, advanced tolerancing, advanced analysis techniques, gradient index, fiber coupling, boundary conditions, birefringent media, and other topics. This course includes detailed coverage of the Physical Optics Propagation capability, with discussion of diffraction theory as well as many examples of physical optics analysis.
Advanced Optical Design Using ZEMAX
Who should attend: Optical engineers who need an advanced discussion of imaging system design and analysis using ZEMAX. Numerous lens designs are performed in a workshop setting. This course covers merit function construction, boundary constraints, packaging requirements, user interface shortcuts, selecting variables and solves, optimization techniques, global optimization, diagnostic data and interpretation, diffraction analysis, fiber coupling, physical optics modeling, and an extensive discussion of tolerancing. 

Overview of ZEMAX 

· Sequential and non-sequential ray tracing 

· Surface, field, wavelength, system data 

· Analysis features in ZEMAX 

· Apertures, F/#'s 

· Solves, aberration control, analysis 

· Using glass catalogs 

Aberration theory and diagnostic tools 

· Ray Fan and OPD diagrams 

· Spot diagrams, field curvature, distortion 

· Chromatic aberrations, achromatization 

· Diffraction theory and effects, MTF, PSF 

Optimization 

· Optimization tricks and tools 

· Building default merit functions 

· User defined merit functions 

· Boundary constraints and controls 

· Setting targets, weights, variables 

· MTF, RMS, and PTV optimization 

· Hammer optimization 

· Global Search 

· Glass optimization 

· Optimization with macros 

Detailed workshop design problems 

· Doublets 

· Birefringent materials 

· F-Theta lenses 

· Multi-configurations 

· Gradient index lenses 

· Diffractive optics, HOE’s, Binary lenses 

· Athermalized lenses 

· Alignment analysis 

· Incorporating interferometric data 

· Automated alignment error estimation 

Advanced analysis 

· Image analysis 

· Gaussian beams 

· Fiber coupling calculations 

· Thermal analysis 

· Polarization and thin films 

· Macros and extensions 

· User defined apertures, and surfaces 

Beam propagation 

· Gaussian beams 

· Physical Optics Propagation 

· Diffraction and apertures 

· Beam quality and characterization 

Tolerancing 

· Tolerance sources 

· Construction an error budget 

· Compensators 

· Tolerance operands 

· Merit function selection 

· Sensitivity and inverse analysis 

· Tolerance statistics 

· Monte Carlo simulations 

· Nested tolerances 

· Scripted tolerancing 

· Test plate fitting 

Tolerance workshop examples 

· Cooke triplet 

· Double pass system 

· Mirror systems 

· Multi-configuration example 

· Scripted tolerancing example 

