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ABSTRACT 

We have automated a Mach-Zehnder interference microscope which 
quickly characterizes and sorts transparent microspheres. It takes 
only 12 seconds to measure a 3 micron thick glass microsphere. 

•This work performed under the auspices of the U.S. Department of 
Energy by the Lawrence Livermore Laboratory under contract number 
W-7405-ENG-48. 
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Interferometers are used extensively to characterize laser fusion 
targets. A system exists which can make a complete 4ir map of the 
thickness variations in the wall of a transparent, hollow 
sphere. ' Other special interferometers characterize the quality 

f 2 3 of DT layers frozen on the inside surface of glass microspheres. 
We have now automated a Mach-Zehnder interferometer, originally 

(51 developed for cryogenic targets, to provide quick diameter and 
thickness measurements of microspheres (Fig. 1). This computer 
interfaced interference microscope aids the production of glass and 
transparent coated glass spheres as well as speeds up the presorting 
of targets for final inspection in the 4ir system. 

We chose this type of interferometer because the long working 
distance objectives (13 mm, XIO) and the essentially arbitrarily long 
arm ,'ength allow ample room for handling the targets as well as 
including the hardware for measuring the thickness of the spheres. 
The spheres to be inspected are placed on a transparent window 
attached to a motor driven x-y stage. The objective in the stage arm 
magnifies and focuses the microsphere image, while the compensating 
objective in the reference arm provides independent control of the 
interference pattern. 

He detect the interference pattern with a photo-diode array (a 
1024 linear element Reticon array) interfaced to an LSI-11 computer 
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that also controls path length adjustments. To measure a sphere we 
roughly center the image of the ball over the photo-diode array by 
viewing a TV monitor. The sphere diameter is determined by the number 
of reticon elements subtended by the sphere image. 
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Fig. 1. Automated Interference Microscope 

Thickness measurements are made by finding the wedge positions for 
the interference maximum in the background and in the center of the 
ball. The change in wedge position corresponds to a change in wedge 
thickness which gives the thickness of the sphere wall. The system is 
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calibrated by counting fringes of laser light vs. wedge position. 
Because the interferometer is single pass and we use a bright light 
source 'xenon arc) we can easily measure the thickness of 100 micron 
CH coatings on 100 micron I.D. spheres with 10 micron thick walls. It 
takes only 12 seconds to measure a 3 micron thick glass microsphere. 
Accuracy is 5 microns for the diameter and .1 microns for the 
thickness. 

The computer also c( xols the x-y stage and will remember sphere 
positions and sizes for iater retrieval of the spheres. This, coupled 
with the short measurement time enables us to rapidly characterize and 
sort large batches of spheres. 
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contractors, subcontractors, or their employees, makes any warranty, 
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accuracy, completeness or usefulness of any information, apparatus, 
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Reference to a company or product name docs not imply approval or 
recommendation of the product by the University of California or the U.S. 
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