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For natural waters, the volume scattering function, β(λ, θ, ϕ), is generally assumed to be 
azimuthally symmetric about the incident direction and is written β(λ, θ).  The integrated 
backscattering coefficient bb(λ) is the integral of β(λ, θ) over the backwards hemisphere, 
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where the integration over ϕ has been replaced by the factor 2π.  The importance of this 
backscattering coefficient in oceanographic applications and studies has been growing.  It 
provides useful information about the suspended marine particulates – abundance, composition, 
organic, inorganic, particle size distribution, etc.  But, the use of satellites for remote sensing of 
the spectral reflectance of the ocean (or the ocean color) has perhaps led to the most important 
application.  Specifically, to first order, ocean color is proportional to bb(λ); thus, satellite data 
together with a knowledge of the bb(λ) dependencies can provide a unique capability to monitor 
biological activity and chlorophyll concentration over extensive spatial and temporal scales. 

 
The first single detector instrument concept to collect scattered light over the full range of 
backscattering angles is described.  Its light collection aperture is designed so as to introduce a 
sinθ factor into the collection probability.  Hence, the instrument is exactly a bb meter; it directly 
measures bb, not a proxy for it (as in existing instrumentation).  For an infinitesimal aperture to 
the detector, the instrument gives bb exactly; for a finite aperture (e.g. 1.26 cm2), it typically 
gives bb to an accuracy of a few tenths of one percent.  The instrumentation itself is as simple as 
that of the well-known fixed angle meters (that do not actually measure bb) – it projects a beam 
of light into the medium and collects backscattered light with a single detector; the differences 
are the position of the detector and the shape/orientation of the entrance aperture to the detector. 

 

 
Fig. 1. Conceptual sketch of the instrument (cylindrical symmetry around z-axis). 
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