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PAPER -
Understanding Brightness and Whiteness
First a definition of terms:

· Brightness:  Defined roughly as the amount of blue-white reflectance compared with  Magnesium
   Oxide, which is considered 100% bright.

· Whiteness:   The extent to which paper diffusely reflects light of all wavelengths throughout the
                Visible Spectrum. The assigned ideal white standard totally reflects all light 
    throughout the spectrum.

Although most people use brightness and whiteness interchangeably, there are some differences between the two when describing aspects of paper. Brightness refers to the percent reflectance of blue light, as measured at a wavelength at or about 457nm. The reason brightness is measured at or about that wavelength is based on the sensitivity of the human eye to blue and yellow tints. Brightness was primarily a test to measure the effectiveness of bleaching in removing yellowness from pulp. When paper is bleached, the spectral reflectance curve across the whole region rises, but the increase is greatest in the blue and violet range or, at about the 457nm. This has made brightness well suited for measuring the aging of paper since, as paper ages it yellows. Most white papers are in the 60 to 90% brightness range.
Whiteness, although similar to brightness, is slightly different in the respect that whiteness refers or looks at the whole reflectance spectrum at equal amounts. If a sheet is truly white, it will have a high degree of reflectance and will not absorb one wavelength of light more than another. Color, in its simplest term, means the amount of light energy absorbed, and the wavelengths at which the light is absorbed. Therefore, if a white light is focused on a sheet of paper and the entire incident light is reflected, the paper will appear white. If some of the wavelengths are absorbed, the color of the paper will be that of the light which was not absorbed, but was reflected back to the viewer. For example, blue paper appears blue in white light because it absorbs all the other colors and reflects the blue.  Most white papers will have a total reflectance between 50% and 90% with variations as high as 20 to 30% at different wavelengths.
