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The part 1 of this paper was formerly reported under the title of “Gonio-spectrophotometric analysis of white and chromatic reference materials” 1).  In that report, gonio-spectrophotometric distributions of white and chromatic reference materials, including pressed barium sulfate surfaces, pressed PTFE surfaces, Everwhite and BCRA tiles, were measured and colorimetric values were calculated. These results were compared with colorimetric values obtained by bidirectional or normal/diffuse measurements.

For this study, many kinds of surfaces with various gloss grades were measured by CMS-35SP spectrophotometer with 200mm diam. integrating sphere, of which light trap size was variable. 

The angle subtended at the center of sampling aperture by the radius of the circular distribution at the light trap was changed from 0 deg. to 10 deg. by 10 steps.

Samples for these measurements were as follows: For achromatic samples, barium sulfate plaques, white ceramic tiles, Everwhite with both polished and roughened surfaces, white and gray Spectralons and white and gray painted panels with various gloss grades were used.

For chromatic samples, BCRA color tiles, color painted panels with various gloss grades, Evercolors, colored Spectralons, inkjet printings, textiles, metal surfaces and various color paper were used. 

When the reflected light of a sample is uniform diffuse, the reflectance factor of that sample may be same regardless of light trap size. The characteristics of reflected light from barium sulfate plaque or white Spectralon seems to be this type. On the other hand, when the reflected light of a sample consists of specular surface reflection and uniform diffuse reflection from inner layer, the specularly reflected light is concentrated to the narrow specular direction, and absorbed by a light trap. The reflected light from Everwhite with polished surface or high glossy white painted panel seems to have this character. But in most cases of usual materials, the spatial distributions of reflected light differ more or less from these typical cases. Generally, in such cases, the ratio of surface reflection and inner diffuse reflection to the total reflected light changes with the viewing direction. Basically the surface reflection from non-metal is achromatic, and the inner diffuse reflection is chromatic, then the appearance of the surface changes with the viewing direction, not only in lightness but also in hue and chroma. Therefore, the light trap size should be carefully specified, considering the spatial distribution of the reflected light.
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