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The generation of exposure maps for the LAT described in the use cases for U4 requires definition of some algorithms.  The use cases are written to be fairly general, i.e., to allow for some circumstances we don’t presently face, like response functions that vary with time or depend on azimuth.
Also, for DC1, we don’t care about zenith angle cuts.  Actually, we could care, but the input data require no filtering for albedo gamma rays in any case and the albedo emission is no closer than the edge of the FOV .  Not enough thought has gone into figuring out how the cuts will be made.  For EGRET a fixed cutoff angle was defined for each of the 10 standard energy ranges (the ranges over which counts were binned into maps).  For our counts maps (from EventBin) and for the exposure maps (from U4) we might be well advised to adopt a similar system.  For each energy range, the zenith angle cutoff would be chosen conservatively enough to be valid for any part of that range.  In any case, the exposure maps must match the counts maps in terms of zenith angle cuts.  If the zenith angle cuts are made to vary continuously with energy (and maybe also with inclination angle or even event class) these variations would have to be applied in calculating the exposure, and that would not be easy.
The header keywords for the LAT exposure maps have not been defined yet.  For the most part, the image-related keywords should be identical to the corresponding counts images generated by EventBin.  The principal differences will be that the data are floating point and have units (cm2 s).
Constructing Aeff Profiles(s)
Basically, this algorithm needs to return an array Aeff(inclination) that corresponds to the effective area for the event class(es), energy (or energy range and spectral index), and time of interest.  The gridding in inclination should be whatever it is for the response functions.
Right now, the response functions are tabulated (someplace, eventually in CALDB) for a coarse grid of energies and inclination angles.  Azimuthal dependence is not represented yet, and realistically probably won’t be for some time.  It is reasonable to plan for it, however, because it will become important if, for example, a tower fails and the symmetry of the LAT is broken.  I guess this would mean defining an Aeff(inclination,azimuth) array by just duplicating the Aeff(inclination) array for each azimuth entry.  I’d also guess that gridding by 15 deg in azimuth should be sufficient; this translates to 24 grid points in azimuth.  This would mean a lot more memory would be required in the tabulation of livetime (see below), and maybe we should skip it for now.
If an energy range is specified, then rather than the Aeff(inclination) profile for a specific energy, the routine should calculate the weighted average Aeff at each inclination grid point.  If the photon spectral index is alpha (typically alpha = 2), then the average Aeff is

Aeff_avg = integral(Aeff(E) * E^(-alpha) dE)/integral(E^(-alpha) dE)

Numerically, it probably is more accurate to integrate in ln(E).  d ln(E) = (1/E)dE, so 

Aeff_avg = integral(Aeff(E) * E^(1-alpha) dlnE)/integral(E^(1-alpha) dlnE)

This average should be calculated for each grid point in inclination.  The integral will be fairly approximate, owing to the coarse gridding of the response functions in E, but that’s alright.

If more than one event class is specified, the routine should return the overall summed Aeff profile for the event classes.  Right now, we are still working up to defining multiple event classes, and we don’t really have a great way to specify them.  We have separate Aeff tabulations for gamma rays that convert in the front section of the TKR and gamma rays that convert in the back section.  So by some means, the user should be able to request whether the Aeff of interest is for the front, back, or front+back total.

What I don’t have a a good idea about implementing right now is how to handle changes in the Aeff tables, e.g., if the time range for the exposure calculation spans a time when the response functions were changed.  Most sensibly, the calling routine that requests the Aeff profiles will have already looked through the pointing/livetime/mode history to find the times when the response functions were updated within the time range of interest.  Then it would call the Aeff profile calculator once for each and keep track of the results appropriately.

Accumulating Livetime Distributions

This should be as described in the expanded use case for this function.  Zenith angle cutoffs need not be implemented yet.  

Accumulating Livetime Distributions

This should be as described in the expanded use case for this function.  Zenith angle cutoffs need not be implemented yet. 
Construct Exposure Map

With Aeff(inclination angle) available for use, the tabulation produced above of the distribution of observing time with inclination angle for each point in the grid can be used to construct the exposure map.  At each grid point, the exposure is the sum of the products of Aeff and accumulated livetime for each inclination angle.  
