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Abstract: The article discusses the theoretical and practical aspects of the relevance of the application 

possibilities of holography with the purpose of obtaining three-dimensional images of real objects. Was created 

and described in the basic technology of holographic photolithography. Based on already obtained experience in 

this field, the analysis and visually reduced the time of receiving a holographic image on the photographic plate. 

Created a simulation model of the operation for obtaining a holographic image. Next, a scheme for the entry and 

the restoration of holographic images of the maximum allowable size without losing the quality of the portable real 

world object on a photographic plate, was formulated and scientifically substantiated requirements to the main 

parameters of the holograms; it is also experimentally shown the necessity of using this scheme to solve the 

projection task. 
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Introduction 

Currently, much attention is given to 3D 

modeling in various fields of science, technology, the 

arts, including when you create a holography. 

Holography is a new and significant achievements of 

modern science and technology, this method 

contributes to obtaining three-dimensional image, by 

capturing and playback of the light wave. Standard 

projection photolithography method, based on the 

use of expensive projection lens, and also has a large 

area at the same time limit the exhibited portion of 

the photoresist. Here, if the wavelength decreases the 

radiation used, with decreasing size of the display 

characteristics of the structure can be seen a steady 

trend towards a decrease in area of the field of the 

projection lenses. Such devices are used with 

radiation of a wavelength, with fields 10-2-15х10-3  m 

in diameter. Devices which work purpose laser 

radiation with wavelengths 193х10-9 and 1157х10-9 

, fields have no more units of millimeters. [1]  

Using the principles of holography has 

previously been considered by some authors in the 

earlier stages of the development of holography. [7, 

8, 9] But, the results needed for practical use was not 

obtained. 

Task definition 

For use in short-wavelength photolithography 

holographic most perspective are suitable recording 

medium based on glassy chalcogenide semiconductor 

(GCS) [7]. The use of such media to obtain relief-

phase reflection holograms has been demonstrated 

and held at Vavilov State Optical Institute in 2000-

2005. [2, 11, 12]. But, the results obtained in 

practical tests still far from ideal. Based on this 

technology projection holographic submicron 

photolithography conduct development recording 

scheme and the reconstruction of holograms, 

characterized minimum request for temporal 

coherence of the radiation source.  

The scheme of recording and reconstruction of 

holograms-projectors, providing the minimum 

requirements for the coherence length of the used 

radiation sources. The laser, with sufficiently high 

accuracy, can be regarded as spatially coherent, 

which is not true of temporal coherence, which 

establishes a limit on the height golografic scene. 

Light which is incident on the photosensitive layer 

from the proximal portion of the object passes the 

smaller distance than from the more remote. If the 

path difference of the rays will be greater than the 
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length of the temporal coherence of the laser 

radiation, the interference pattern will not work. [5]  

Experimental verification of the suitability of 

the scheme and obtained by means of a hologram for 

use in a real process. Experimental verification of the 

suitability of the scheme simulation was conducted 

by us using the software CINEMA 4D.[4]  

In the proposal work for holography Denisyuk 

object method has been applied, which consists in the 

preparation of holographic images in 

counterpropagating beams. At the base of the method 

is that the interference field in the region of overlap 

of the reference and object waves distributed around 

the crossing space. Applying the optimum light-

sensitive materials, a three-dimensional interference 

pattern may fix. For this purpose, glass photographic 

plate is used watered layer of gelatin, wherein the 

silver halide microcrystals distributed. These 

photographic plate must have full transparency to 

display. To create an adequate model must be clear 

physical basis of phenomena. The principle of the 

creation of the physical fundamentals of holography 

to produce a holographic image is as follows. А 

certain perception of the object occurs when light 

falls on it. In other words, the object itself is not seen 

directly, but its light image, or in other words, the 

wave field, which creates the object bouncing off 

him.  

 

 
Image 1 – Shows the design scheme developed by the laser system. 

 

Conclusion  

Despite the fact that the concept of holography 

was invented in 1949, it has received only spread 

since the early 60's, after the invention of the laser. 

This development of the holographic model is one of 

the main directions in the optical research. It will 

accelerate the receipt of holographic data in 

medicine. For example, to obtain an optical hologram 

eyes, providing a single three-dimensional image of 

the lens and retina, or acoustical holograms body, 

which has the important advantage compared with 

radiographs. Also, the holographic model will be 

useful in the defense industry for the development 

and testing of weapons, as well as the topography, to 

surround the display relief schemes.  

So, in the near future, holographic 

photolithography has all chances to come into our 

lives and firmly to gain a foothold in it .  
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