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 Abstract — The method of holographic interferometry with 
the increased sensitivity was applied for measurements of height 
of nano-steps (from 10 nm and higher) with standard 
uncertainty about 0.5 nm. The increasing of sensitivity is 
obtained by interference of waves with mutually complex 
conjugated phases. 
 
 Index Terms – liquid crystal, spatial light modulator, 
dynamic holography, holographic intereferometry. 
 

The technique of interferogram magnification was 
invented at the early stages of holographic interferometry 
(see, for instance, [1]). Its idea of this two-stage method is as 
follows. On the first stage the interferogram was recorded on 
photographic plate and processed. The processed pattern was 
treated as the amplitude plane hologram. On the 
magnification stage it was reonstructed by illumination by a 
plane reference wave and numerous beams, corresponding to 
various diffraction orders were thus obtained. 

Holographic magnification of the interferogram was 
produced by registration of interference pattern, produced by 
an arbitrary pair of these beams, most often – by the beams, 
corresponding to one and the same diffraction orders m of 
two signs. Combining the beams with m = ±1, ±2 or ±3 
provides increase of fringe deformations in 2, 4 or 6 times 
correspondingly. 

Such a procedure, of course, adds nothing to the 
information, contained in the interference pattern, but in 
many cases, especially when the fringe deformations are 
small, it makes it possible to decipher the information in a 
much faster and simpler way. 

The progress in digital record and numerical processing 
of interferometric information has reduced the need in such 
technique, but the recent progress in dynamic holography 
with the use of matrix phase modulators returns it to agenda. 
Now similar approaches can be of use in the case of real-
time interferometery, mass production etc. One can also 
introduce in the routine various digital techniques like 
change of spatial carrier frequency, filtration of distortions, 
imposed by interferometer elements etc. 

We report the results of experimental evaluation of such 
approach with the use of digital holography in matrix liquid 
crystal spatial light modulator Holoeye LC-2002. 

 

 
Fig. 1 Master-hologram (interferogram, above) and magnified 

interferogram (multiplication 4x, below). 
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