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Goal of the revision
I do not feel it is clear to everyone what the goal of the revision is. Shall we clear the old E903 up, make it easy to use and quickly revive it, or shall we make it so that it covers every possible problem up to measuring diffuse properties of any imaginable samples that the NFRC might want to rate in the future? 

I write “we” because I think is unfair to burden Ross to do this alone. Unfort​unate​ly myself and Mike Rubin are on a bit of a tight budget and cannot spend as much time as we want on this. 

A further goal that is important is to make an effort to harmonize with international standards. We want the same, and since we are changing the E903, should we not move towards what ISO and CEN uses?
The document in general

There are several occasions of lists with exceptions and/or suggestions.  It is not clear that this helps getting different people to get the same result characterizing the same sample. 
A lot of true information is included even though it is totally impractical to use (like using a stack of razors as a light trap). 
The old E903 is lacking of structure. Bits and pieces of information and suggestions are given. It is easy to miss parts or to read in that what you are doing is according to the standard. 


The structure and clarity would probably benefit from separating specular and diffuse measurements. 

My conclusion is that, even in the short text that is the standard, a fair amount should be removed, and if it is reordered after that it is further improved.
Diffuse properties

This document makes no attempt to explain how to measure diffuse properties, I just want to highlight the fundamental problems because I feel that it is best to start there. 
Usually the combination of sample and instrument is known when figuring out the error sources for measurements of diffuse properties. Without knowledge of these two basic pieces of information it is probably very hard to give a procedure to measure accurately, otherwise someone would already have written a good standard already.

There are several common sources of error, and all should probably be treated somehow in the standard.. The solutions should be clear and motivated.

1. Increased signal in transmittance when covering the entrance port with a sample. Ross did a fine job prior to the November NFRC meeting to derive the error to obtain a port area to sphere area ratio. However, this is only important for single beam integrating spheres (IS), for double beam spheres the reference beam will detect the same change in sphere reflectance and the change should be negligible. 

2. Sphere response is different for different scattering angles. This is highly notable if you characterize a specular sample using a center-mount (Edwards sphere). Specifically light scattered towards ports (how do you measure retro-reflectance with an integrating sphere?), port edges, and the baffles will yield a different detector response compared to light hitting the e.g. the sample. 
3. Light leaking out of the sides of the sample. Light that is internally reflected/ scattered inside the sample might end up exiting the sample through the sides, rather than the front (transmittance side) or the back (reflectance side). E903 Note 10 provides the solution to silver the edges of the sample which solves this by virtually making the sample infinitely large. This would force people to be able to add metal coatings on their sample edges. I do not know if that is what we want (I know that I want to modify the samples to a minimum before measuring).  
4. Light not entering the sphere due to first surface scattering or bulk scattering. This is actually a different problem from the point above. Light is still transmitted or reflected, but it misses the port. E903 point 7.1.3 specifies that the sample thickness should be at most one tenth of the minimum distance between the beam spot and aperture edge. For an unmodified Lambda 950 this distance is less than a millimeter allowing for samples of a maximum thickness of 0.1 mm! Not a viable solution. 
5. Samples with pattern larger than the beam spot. If the beam spot does not average the surface properly it will be possible to measure different values for different parts of the sample. 
I am sure there are more points to add to the list, but these are in my opinion a good start. The two first are clearly related with the sphere and the three last with the sample. 
Transmittance vs. Reflectance

Most of the issues for diffuse measurements are the same for transmittance and reflectance measurements. Reflectance measurements of samples that are not opaque might result in that transmitted light is scattered back again. Light traps that are used for specular reflectance measurements could fail to collect all light that is scattered. 

Use of specular vs diffuse references is also an issue that is mentioned in E903, and of relevance especially for reflecting samples. 
Conclusions

There is room for several research projects if the standard is to be rewritten to be as good as possible for diffuse samples. If the standard should be revived as soon as possible it should be as unambiguous as possible rather than pretending to cover scattering samples in a meaningful way. 

