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~ A method is given for producing interferograms of fringes that are straight and equally spaced. 
The intensity distribution obeys the cosine law. The visibility can be controlled over the entire 
range from zero to unity. The interferometer is rugged and practically free from vibra tion effects. 

Key Words: Interference fringes, interferograms. 

There appears to be considerable need for a method 
7 of producing interferograms (sets of interference frin ges) 
I of very straight, equally spaced, cosine-distribution 

fringes whose frequency (width) can be varied over a 
wide range with minimal change in intensity and with 
a wide range of controlled visibility. Figure 1 shows a 
method of accomplishing this. A cube-type [1] 1 wave­
front shearin g prism receives monochromatic light from a 
point or narrow slit source. Nonlocalized fringes may be 
observed anywhere in the beam after its emergence from 
the prism. Fringes localized in the pupil of the lens (shown 
in fi g. 1) may be observed by the eye when it is fo cused 

, on the lens. The lens serves only as a light collector and 
need not be of high quality. A discussion of the fringes 
that appear in the pupil of the lens also applies to those 
appearing elsewhere. 

The frin ges may be photographed either by replacing 
", the eye (shown in fi g. 1) with a camera or by replacing 

the lens with a sheet of photographic emulsion. 
The relative position of the fringes and their order at 

any chosen point depend upon the position of the source. 
I A point source produces fringes of unit visibility. Small 

movements of the point source, parallel to the fringes, 
cause little or no change either in visibility or order at 
any chosen point in the field . Consequently, a narrow slit 
source, parallel to the fringes, also produces unit visibility, 
with considerable increase in available light. 

If the source is moved perpendicular to the fringes, 
the frin ge pattern moves, causing a uniform change in the 
order over the entire field. Consequently, a rota tion or 
increase in width of the slit causes a decrease in visibility. 

~ The visibility is a function of width and orientation of the 
sli t source. 

If either a point or narrow slit source is adjusted for 
unit visibility, the vi sibility can be varied by the simple 

1 Figures in brackets indicate the literature references a t the end of this paper. 
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FIGURE 1. Optics of an interferometer for ob taining straight, 
equally spaced fringes of variable visibility. 

rotation of a plate of calcite (cut parallel to one of the 
cleavage planes), located as shown in figure 1. This pro­
vides two mutually noncoherent sources, each of which 
(when acting alone) produce fringes of unit visibility. A 
lateral separation of the two sources, produced by a rota­
tion of the calcite plate, causes one set of fringes to be­
come laterally displaced rela tive to the other. When this 
displacement equals one-half the fringe width, the visi­
bility of the fringes is zero . When the displacement is 
zero the visibility is uni ty. Thus any desi red visibility may 
be obtained. 

The thickness of the calcite plate determines the sensi­
tivity of its rotation relative to changes in visibility. The 
thinner the plate, the less is the change in visibility for a 
given rotation. However, if the full range of visibility is 
required then the thickness must be sufficient to provide 
a change in separation of the two sets of fringes of one­
half fringe width. 



FIGURE 2. Several interferograms of straight, equally spaced fr inges of different widths. 

The width of the frin ges, in the pupil of the lens, is 

W= K(<I>p) 

where K is a constant, <I> is the angle of shear [2] and p 
the optical path from the source to the lens. Since the 
optical path , through the calcite plate, is different for the 
differently polarized images of the source the width 
of the two sets of frin ges are slightly different. This dif­
ference, however, may be removed by using two similar 
calcite pla tes, cemented together with a 90° relative rota­
tion [3 ]. 

The width of the frin ges may be va ried (fi g. 2 ) by 
va ryin g either <I> or p. Variation of p is obta ined by vary­
ing the di stance, from the prism to either the source or 
the lens. The angle of shear, <1>, can be varied by rotating 
one component of the pri sm relative to the other about an 
axis normal to the beam dividing plane. A more practical 
method of varying the frin ge width is to use several 
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prisms of different shear values and to perform intermedi­
ate variations in width by va rying p. 

It should be mentioned that if the angle of divergence 
of the beam of light, used for the interferogram, is too • 
large, spherical aberra tion of plane surfaces (both of the I 

calcite pla te and the outer faces of the prism) will p'roduce 
distortion in the frin ge pattern . 
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