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Particle Detection With Intensified Laser Beam 
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The problem: 
The accuracy of an instrument that measures light 

scattered by dispersed particles is limited by intensity 
of the incident light. This limitation exists in nephelo-
metry (measurement of light scattered by particles 
which are dispersed in a medium) and in single particle 
detection. Thus, to improve accuracy, incident light 
intensities must be increased. 

The solution: 
Light intensities may be substantially increased by 

use of a laser-fed Fabry-Perot interferonieter. 

How it's done: 
An external and the laser output mirrors serve as the 

interferometer, as shown in the figure. Because the

external mirror is 99.9% reflective, the interferometer 
forms an oscillating beam of high efficiency. Measure-
ments in this arrangement indicate a 50-to-I00-fold 

increase in output intensity. Further improvements are 
possible with optimal mirror arrangements and the use 
of low-loss coating outside the laser output mirror. 

Because the light is incident on the particles from both 
directions, an additional advantage of this technique is 
that the scattering function is a combination of forward 
and backward scattering over many different angles. 
Thus, the oscillating nature of the scattering function is 
smoothed. Forward scattered light, which is the highest 
scattering component, may be collected at small angles 
in either the reverse or forward direction. This light is 
collected by the fiber optics bundle which is connected 
to the detectors. 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

(continued overleaf) 

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
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Note	 Patent status: 
RequeSts for further information may be directed to: -• 	 No patent action is contemplated by NASA. 

Technology Utilization Officer 
N	 Headquarters	 Source: R. G. Knollenberg of 

Code K	 Department of Geophysical Science of 

Washington, D. 	 054 University of Chicago

under contract to


NASA Headquarters 

(HQN-10645) 

/V 

Reference: B72-1051 

El 

137210516	
Category 03


	Page 1
	Page 2

