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[57] ABSTRACT 

A technique for making precise spectrophotometric mea
surements illuminates a sample with two or more modulated 
light sources at two or more, typically closely spaced, 
wavelengths. Light from the sources is combined, 
homogenized, and directed to the sample, and the light from 
the sample is collected and detected by a photodetector. The 
optical output powers of two sources are modulated with the 
same periodicity and with a reversed amplitude. Variations 
in the concentrations of species in the sample affect the 
modulation amplitude representing the sum of the optical 
powers from two sources in such a way as to produce an 
output signal. That output signal, based on an electrical 
component varying with a periodicity at the fundamental 
frequency, provides a measure of the difference in the 
transmissions ( or other optical properties) of the sample at 
the two wavelengths. Feedback methods, such as null-point 
detection, provide stable, sensitive measurements. 
Wavelength-division multiplexing-required for simulta
neous measurements at many wavelengths-is achieved by 
modulating different pairs of sources at different frequen
cies. 
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