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Beam transmissometer:

•“Turbidity”, “water clarity”.

•“Particle concentration”.

•POC.

Issues often ignored when used to provide 
particulate concentration:

•Effect of the particle’s composition.

•Particle size distribution.

•Possible effects of dissolved materials.

Why do we measure beam transmission?

Beam transmissometer:
An LED light source provides light that is 
focused and collimated by an aperture and lens. 
The light passes through a beam splitter so that a 
portion of light can be monitored and used in a 
feedback circuit to account for variations in the 
LED source. The light enters the sample volume 
after passing through the first pressure window, 
transits the sample volume and enters the receiver 
optics after passing through the other pressure 
window. The light passes through additional 
focusing optics and finally strikes a silicon 
photodiode detector which converts the amount 
of received light to a corresponding 0–5-volt 
analog output signal which represents the amount 
of light received.

Measurement:
Tr = e-cx (1)

Tr = (Vsig -Vdark) / (Vref - Vdark) (2)

c = - 1/x * ln (Tr)
= - 1/x * ln ((Vsig -Vdark) / (Vref -Vdark))  (3)

•Reference voltage (Vref ) is voltage in a 
reference material (e.g. cleanest water).

•Dark voltage (Vdark) is voltage when no 
radiant flux reaches the receiver.

Issues:

•Beam-c is defined for an infinite plane 
(collimated) light beam; as long as the 
beam>>particles this is what we measure 
with a finite beam. 

•Note: all of our instrument measurement a 
radiant flux. We convert this radiant flux to 
the optical properties of the medium.

•Finite size of receiver+receiver geometry 
define the acceptance angle of the light rays. 
For WetLab C-star and ac-9 the acceptance 
angles are 1.5 ° and 0.7° respectively. This 
means that all light scattered within the 
acceptance angle does not count as scattered. 
Issues of S/N ratio and scattering by 
turbulence are important for the specification 
of the acceptance angle.
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Glass-water vs. Glass air interface issues (or 
why an air cal. is not the same as a water cal.):

The ratio of reflected to incident irradiance is 
(Bohren and Hufmann, 1983):
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Glass-water vs. Glass air interface issues 
(or why an air cal. is not the same as a 
water cal.):
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Notice that the changing the order does 
not change the reflectance. 

In a transmissometer we have two 
interfaces that are different between an 
air and water calibration (8% loss vs. 
0.6% loss). 
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