
UCRL-10721 

University of California 

Ernest 0. ·lawrence 
Radiation Laboratory 

TWO-WEEK LOAN COPY 

This is a Library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 

Tech. Info. Dioision, Ext. 5545 

A SIMPLE METHOD FOR DETECTING 
MICROVARIATIONS IN THE SURFACES 

OF POLISHED FLAT MATERIALS 

Berkeley, California 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



·., 

UNIVERSITY OF CALIFORNIA 

Lawrence Radiation Laboratory 
Berkeley, California 

Contract No. W -7404-eng-48 

. ' 

UCRL-10721 

A SIMPLE METHOD FOR DETECTING MICROVARIA TIONS 
IN THE SURFACES OF POLISHED FLAT ~A TERIALS 

Rolf H. Muller 

March 3, 1963 



UCRL-10721 

Discussion of 
"A Simple Method for Detecting Microvariations in the Surfaces of 

Polished Flat Materials," by M. V. Sullivan, 
Electrochem., Technology_!, 51 (1963). 

Rolf' H. Muller 

Inorganic Materials Research Division 
Lawrence Radiation Laboratory 

University of' California 
Berkeley, California 

March 31 1963 

The arrangement employed by Dr. Sullivan f'or the observation of' 

tlat, polished surfaces in the paper, ·~ Simple Method f'or Detecting 

Microvariations in the Surfaces of Polished Flat Materials," is one of 

many possible variations of Schlieren - Optical techniques where small 

angle light deflections in the object are observed as intensity variations 

in the image. Here, the deviations from flatness. in the mirror surface 

take the place of the light~eflecting refractive index variations in a 

transparent object. In contrast to interferometric methods, Schlieren 

techniques are sensitive to the slope, not the absolute magnitude of 

deviation from flatness. Thus, relatively small, localized indentations 

or protrusions will show up more prominently than a more gradual change, 

even if' it extends over allarger depth. 

Since the object A is not focussed by a lens on the ima~ plane B the 

arrangement shown in Fig. 1 of' the paper corresponds to a Schlieren 

technique without focussing of the object, also called Shadowgraph technique. 

In interpreting the pictures obtained it might be kept in mind that it is 

characteristic of' shadowgraphs that only the darker-than-average areas in the 

image bear a geometrical relationship to the object, while the location of 

the lighter-than-average areas depends o~ such factors as the angle of' 

deflection, the position of the de!lecting ~reas with respect to each other 

and the distance between object and screen as can be derived from Fig. 1 of' 
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the paper. The interpretation of Figs. 2b 1 2d and 2f should therefore primarily 

be based on the dark patterns while the light patterns - although more 

noticeable - must be used with caution. Under certain conditions the light 

pattern is located immediately adjacent to the dark one and then bears 

some resemblance (although not a geometrical similarity) to the surface 

structure. Parts of Fig. 2f may be viewed this way. 

Pictures for a more quantitative evaluation could be obtained by 

transforming the present arrangement into a Schlieren technique (e.g. of 

the Toepler type) with focussing of the object. There, the brightness of 

the picture is a direct measure of the slope of the surface deviating from 

~ flatness. Details for such a modification may be found in the authoritative 

review by H. Schardin in Ergebn. exakt. Naturwiss. 20, 303 (Springer 1942). 
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