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1  ZEMAX
We will use ZEMAX-EE (the more advanced version of the two that are offered), and expect that everyone who uses ZEMAX on the project will have current technical support so that we can all use the same updates and be able to trade files without incompatibility issues.  ZEMAX typically updates their code about 3 times per year, and the benefits are often very significant.  Between the released updates, there are also beta versions that correct bugs or provide early access to useful features.  BB will track and coordinate version and beta updates for the NGAO team.

2  File repository

The file repository will be the same as for the entire Keck NGAO project.  Until this decision is made, the repository will be on the twiki (include link).  Version numbering will start with 0.1 and minor versions will increment by 0.01.  Major revisions that have been accepted will change to the nearest whole number (e.g., 1.0, to be followed by 1.1, 1.11, 1.12, etc.).  If the file repository system does not include a mechanism for describing revision changes, then there will be an additional Word file (to be shared) where people add in appropriate notes.  Work that is performed for a specific task number should be in a folder labeled with that task number and task name.  Within that folder, contributors are free to add file folders and name files as they see fit, although very descriptive filenames are encouraged.
The repository will include a standard Keck telescope file.
3  Conventions
3.1 Units
Any prescription that includes the telescope must be in meters.  ZEMAX’s definition of “infinity” is actually 1.0x1010 units of distance, and if the selected units are millimeters, then “infinity” becomes 10,000 km, and the star’s image position at focus will be wrong by 2.25 mm (from Newton’s equation x’=ftelescope2/x , where x refers to distance from the focal point).  While this may not be of huge practical importance in laying out a room, it is enough to cause head-scratching and inconsistencies while designing.  At the same time, it is often inconvenient to work with a prescription that is in meters (which often leaves one counting how many zeros there are in small numbers).  For some cases (particularly small fields), it is acceptable to use the parameters of the image space of the telescope (i.e., object plane is the telescope focus plane and the entrance pupil is the exit pupil of the telescope); this should be checked, however.  The exit pupil parameters are:

Telescope exit pupil diameter:     1.460 meters

Telescope exit pupil position:
  -19.948 meters with respect to telescope focus

3.2 Entrance pupil diameter
For the sake of simplicity, designs will use the circumscribed Keck primary (10.949 meters) unless absolutely necessary.  
3.3 Wavelengths

Wavelength band definitions (hopefully not defined on a science case by science case basis?):
TBD.  Claire said that we would use THE Keck wavelength filters, but I’m not sure what THE wavelength filters are.
3.4 Spelling

Wavefront is spelled without a hyphen and without a space following “wave”.  The amount of usage given the term justifies the compounding.  I don’t care what Bill Gates (and his Word dictionary) says.
4  Output
4.1 Copying-and-pasting figures
When figures are copied to the clipboard from ZEMAX and then inserted into a Word document that will be read by a Macintosh, they often appear corrupted.  The problem has to do with the difference between “standard metafiles” (which the Macs can handle) and the “enhanced metafiles” that ZEMAX produces.  The work-around procedure is to copy into Word documents using Paste Special (control-G), then select Standard Metafile.  Although ZEMAX has a preferences control to produce standard metafiles, doing so (and then using ordinary Paste) appears to not be enough to resolve the problem, for whatever reason.  Using keyboard shortcuts, this can be quite fast:  control-G, up arrow (to get to Standard Metafile), carriage return.

4.2 Wavefront errors in nanometers
Unfortunately, ZEMAX does not have a means for reading wavefront errors in terms of nm (ZEMAX has been made aware of my desire here), but rather it produces results in terms of waves of optical path difference or in Strehl ratio.  For reflective systems, using a wavelength of 1.0 micron allows results to be read off in microns.  Occasionally, one can use (for convenience) a wavelength of 1.0 micron for refractive systems to plot wavefront performance, but the chromatic effects need to be checked for the analysis in question.  Using macros or operands in the merit function editor, one can often contrive to produce some plots that will read in nm (using the universal plot function), but it is usually better to take the data to another application for plotting.
4.3 Rays vs. Optical path difference

In broad terms, wave-oriented expressions such as optical path difference, wave fans, rms wavefront error and Strehl ratio are often more appropriate in imaging modes.  Ray fans, rms spot size, and spot diagrams are often more appropriate to slope-based units, such as a Shack-Hartmann wavefront sensor.
4.4 Pupil aberrations

Pupil aberrations are best assessed in ray terms; wavefront error for pupils is not meaningful.  Grid distortion plots are often very helpful when looking at on-axis pupil distortion.  Ray fans, spot diagrams, and other ray-based analysis tools are helpful when looking at how the pupils are shifted and distorted with field.  The file repository will include a file that is set up to examine pupil aberrations.
4.5 Exporting to CAD

TBD, based on mechanical design packages to be supported.
5  Optical design philosophy with ZEMAX

KISS (Keep It Simple, Stupid).  ZEMAX is an impressive and extremely capable software tool.  However, just because a design feature can be modeled doesn’t mean that it should be, and it doesn’t mean that ZEMAX is always the best tool to use.  Oftentimes, a model that is more complex than it needs to be is more prone to mistakes and misuse, and is harder to use and to check results.  






