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INTRODUCTION 

 
Today, interdisciplinarity is getting widespread. Modern specialists see 

development in uniting narrow research areas. And at the intersection of different 

research areas, new areas or discoveries in existing areas may appear. As a result of this 

process an area that combines modern science and art, which is called Science Art 

appeared. This is a trend in modern art that combines a huge number of other trends, 

genres and subgenres. Among them there are genres like technological art, digital art, 

media art, bio art, etc. Science art has many forms and all of them go beyond the ordinary 

and familiar. Here scientific knowledge is combined with aesthetics and philosophy. 

Project goals in the field of science art can be completely polar. It all depends on a 

creator of the idea. It can be an educational project that brings science to the masses. It 

may be a philosophical project that conveys the artist's thoughts and view of the world. It 

may combine both, or it may have no goals at all. But whatever the intention of the artist, 

the result of the synthesis of science and art is something new and unknown. Familiar 

ideas are embodied in a new form, open in a new way, forcing you to see the world from 

a different angle. 

This work is devoted to the development of a project in the field of science art, or 

rather technological art. The research objective is to create an art installation based on a 

forgotten optical device. All that is known about the main character is its name – 

“Krasnoyarsk”. This is why that would become the name of the final art piece. The origin 

and purpose of the device is unknown, we can only speculate on the fragmentary 

memories of University employees. To convey the idea of the project, “Krasnoyarsk” will 

be animated, gifted with feelings and desires. Thus, the viewers, watching the fate of the 

project’s main character, will be able to project this experience on themselves and feel an 

emotional response. The forgotten optical system will become a kind of psychic and 

acquire a new purpose. 

External fabulousness and naivety are deliberate. The main feature of the project is 

its apparent simplicity. In the same way as in children's fairy tales’ simple language and 

actions hide deep ideas and questions. The concept of the installation has been under a 
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few very large, serious and of concern discourses to many people. First of all, these are 

universal questions about our place in the world, questions of destiny and fate. And 

second of all, this is the story of a forgotten device. 

Inevitably, the project that is based on a real optical system has an educational 

aspect as well. Such a project can introduce viewers to some of the basics of optics, as 

well as the history of the optical industry in general.  

The relevance of the work lies in the fact that it raises topics that will always be 

significant and burning. Using an already existing tool and revealing familiar 

philosophical questions, we nevertheless create a unique project. This work is multi-

layered, and each viewer will find a meaning that is close to him or her. 

In order to achieve this research objective, the following research tasks were set: 

- Study the importance of mirrors in culture, history and science; 

- Analyze the mirror optical system Krasnoyarsk and make assumptions about its 

origin; 

- Develop a visualization of the installation with a mirror optical system and a 

conceptual rationalization for the project. 

To obtain the necessary results, a method of analyzing texts and materials on 

related topics will be used. After that, a generalization of the results will be performed, 

some theories and assumptions will be put forward. 

In the first chapter, the topic of mirrors will be covered, for Krasnoyarsk here is a 

mirror system. Here you will find a little on the history and significance of mirrors in 

various cultural manifestations. To obtain the necessary results, a method of analyzing 

texts and materials on related topics will be used. After that, a generalization of the results 

will be performed, some theories and assumptions will be put forward. 

In the second chapter, examples of using mirrors in different works of art will be 

observed for the better understanding of similar projects. 

The third chapter will be devoted to optics. Since the work is intended to be 

familiarized among different specialists, the theoretical basis for further understanding of 

the research will be first touched upon. Next, the Krasnoyarsk optical system (its optical 
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characteristics and historical context) will be studied and some assumptions will be made 

about its creation and purpose.  

The final chapter describes the practical part, namely the creation of the installation 

itself: design, concept, presentation in the exhibition space. 
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1 SUBJECT OF RESEARCH: MIRROR 

Krasnoyarsk optical system is a mirror optical system type. It consists of three 

mirrors, two of which are involved in forming an image. But since the goal of this work 

is to transform an optical device into an art installation, we need to understand the key 

element, that is, in this case – mirrors. To assign new meanings to them and develop a 

concept, we need to understand what role mirrors have played in history, science, art, 

optics, and our life in general. 

1.1 First mirrors 

On the one hand, a mirror is a very simple object that is constantly present in our 

life, and on the other hand, it is very mysterious and mystical. It would be wrong to say, 

that there was a time, when mirrors did not exist. After all, people have always shown 

interest in themselves and their appearance. So, the first mirrors can be considered, for 

example, a water surface (figure 1). 

 
Figure 1 – Caravaggio “Narcissus” (1597) 
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It took a long time before a man learned to make mirrors out of metal, polishing 

the material till it shined (figure 2). Such reflectors appeared during the Bronze Age and 

were made of tin, gold or platinum. But such an item was an indicator of wealth and could 

only belong to a very rich person [1].  

 
Figure 2 – Bronze Mirror, 1540-1296 BC, Cleveland Museum of Art (USA) 

For several millennia in a row, mankind has used metal mirrors. But such a device 

is short-lived. To see the reflection, you had to constantly polish the mirror to avoid rust. 

In addition, in such a mirror, it was impossible to see anything other than the face of the 

viewer [2]. 

The date of the invention of the modern mirror is considered to be 1279. Then the 

method of coating the glass with a thin layer of tin was described. This is a very complex 

technology and it was first mastered by the Venetians, who first mastered the production 

of glass. For three centuries, they were among the few manufacturers of mirrors. It was 

the Venetian mirrors that were of the highest quality, which allowed them to sell goods 
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at a very high price. But after some time, the French unraveled the secret technology and 

opened their own mirror manufactory. After that, mirrors began to appear all over Europe 

and not only among the aristocrats, but also in private homes. 

1.2 Mirrors in optics 

The first mirrors were created so that a person could see their own reflection. But 

with the development of physics and optics, it became clear that the mirror can be used 

for scientific and technological purposes. The first mirror optical systems were invented 

for astronomy in the early 17th century, before that only lens systems were used [3]. This 

was due to the fact that the process of manufacturing mirrors was much more complex 

and labor-intensive than the production of glass elements. Now optical systems with 

mirror elements are used in optics in a wide variety of fields: lenses for telescopes and 

microscopes, lighting systems, photolithographic lenses, laser technology, etc.  

This type of optical system has a large number of advantages over lens systems [4, 

5]:  

- In mirror systems, chromatic aberrations are completely absent, spherical 

aberrations are minimized; 

- Ability to work with a wide range of spectrum (from UV to IR); 

- With the same number of elements (for mirror and lens systems), the radiation 

loss of mirror systems will be much less; 

- Most mirror systems have a smaller longitudinal size and require fewer elements 

(for example, you can use a mirror to break the optical axis). 

- Much less materials are required to make mirrors. 

There are also disadvantages: 

- It is difficult to make a precise aspherical mirror; 

- It is difficult to make a large mirror (which is often required for astronomical 

telescopes); 

- Mirrors have stricter positioning requirements, which makes it more difficult to 

adjust the optical system [6]; 

- It is almost impossible to avoid central screening. 
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1.3 Mirrors in culture 

Despite the fact that the mechanism of mirrors is very simple, people have always 

attributed to the reflection some sinister belonging to the other world. For a long time in 

Christianity it was believed that this object was created by the devil. In ancient times, the 

mirror was an indispensable tool for soothsayers and sorcerers. Mirrors have a strong 

connection with a soul concept, which has led to a large number of myths and 

superstitions. For example, a broken mirror may cause seven years of bad luck. It is also 

dangerous for children whose soul is undeveloped to look in mirrors before their first 

birthday. Ghosts and spirits are very often associated with mirrors. People cover mirrors 

with cloth when someone dies. According to superstitions, a mirror can "trap" the soul. If 

a woman looks in the mirror while giving birth, she can see transparent ghostly reflections 

behind her back. Moreover, it is said that if you go to the mirror on Christmas Eve with 

a lighted candle and say the name of the deceased aloud, you can see the reflection of his 

or her face in the mirror. People have always been afraid of mirrors, so they believed and 

still believe that this item needs to be treated with care and respect. This is a window to 

another world that hides a great power. And even now, many superstitions remain in our 

lives and being passed from one another through generations. 

In literature, a mirror is a fairly common character or an important detail. From the 

story of Narcissus falling in love with his own reflection in the water and Perseus killing 

Medusa with the help of a mirror shield, to today's urban legend of the Bloody Mary, 

which can be invoked by standing in front of a mirror and repeating her name three times. 

The Queen from “Snow White” fairy tale had a magic mirror, and Alice traveled through 

the looking glass. In the fable "the Mirror and the monkey" written by Ivan Krylov, the 

monkey makes faces in front of a mirror, and cannot understand that it is it in the 

reflection. An ancient Chinese myth tells about the Mirror Kingdom, where there are 

creatures that are in a magical dream, ready to wake up one day and fight our world. 

The mirror became a symbol not only in literature, but also in painting [7]. Artists 

often depicted mirrors in their paintings to convey a particular meaning. This may be 

narcissism and vanity (figure 3), or a symbol of the transience of life and the 

impermanence of existence (figure 4), or an attribute of something otherworldly (figure 
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5). Often mirrors were depicted in still life pictures, for example in the genre of vanitas. 

This is an allegorical still life, each depicted element of which carries a hidden meaning 

(figure 6). There are also suggestions that mirrors in the paintings are not depicted by 

chance but are parts of the optical system that an artist uses to create paintings (figure 7). 

This will be discussed in more detail in Chapter 2. 

 
Figure 3 – Jean Leon Bazile Perrault “Vanity” (1886) 

 
Figure 4 – Hans Baldung “The three ages of man and death” (1509-1511) 
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Figure 5 – Karl Bryullov “Guessing Svetlana” (1836) 

 
Figure 6 – Peter Klas “Still life with a violin and a glass ball” (1628) 
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Figure 7 – Quentin Matsys “The money changer and his wife” (1510-1515)   

Over time a mirror acquires new meanings, forming its own mythology. The source 

of visions, the bearer of truth, The Looking Glass. The mirror is a symbol of eternity, 

because it contains everything that has passed, what is now, and everything that is to 

come. The mirror can be perceived as a symbol of the sun, as a window to the other world, 

as an all-seeing eye. The versatility of this image shows its power and causes its frequent 

use in various cultural manifestations [8].  
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2 ART: THE USE OF MIRRORS AND THEIR OPTICAL PROPERTIES IN 
CLASSICAL AND CONTEMPORARY ART 

After we refer to the topic of the value of mirrors, it is necessary to consider their 

various applications in art. The approaches and visions of different artists will be 

examined. This experience will be applied in the development of the project. 

2.1 Optical devices in the Renaissance period 

The period of the XIV-XV centuries in painting is called the Renaissance. This is 

a significant turning point in art, because during this time paintings became much more 

realistic and detailed. David Hockney, an English artist and photographer, became 

interested in this fact and conducted a large-scale study on this topic. In the book “Secret 

Knowledge: Rediscovering the Lost Techniques of the Old Masters” [9], which was 

published in 2006, he writes that artists of those times actively began to use optical 

devices. 

For the first time, Hockney made such a conclusion by looking at enlarged 

drawings by Jean-Auguste-Dominique Ingres (Figure 8). Pictures were incredibly 

realistic. Moreover, the drawing and lines were very similar to the work of Andy Warhol 

(Figure 9), who did in fact use projection of photo to outline it on the canvas. 

 
Figure 8 – Drawings by Jean-Auguste-Dominique Ingres 
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Figure 9 – Andy Warhol “Mao Zedong” 

The first suggestion was that artists used a camera lucida. This is a simple optical 

device with a prism. If you look there with one eye you will see the object that you paint, 

and with the other one canvas. Such an optical illusion allows you to accurately transfer 

the proportions on paper (Figure 10). 

 
Figure 10 – Camera lucida principle   
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However, one of the first descriptions of the lucid camera was in 1611, and first 

patent was only in 1807. It is unlikely that the artists from XIV century used a lucid 

camera. 

There is another optical device that allows you to project an image. It is a pinhole 

camera or camera obscura (Figure 11). It has been known since the days of Aristotle. It 

is an optical phenomenon that occurs when bright light gets into a dark room through a 

small hole. Thus, an inverted image is formed on the wall. But there is one feature: in 

order to get a high-quality image that can be outlined, you need a lens. But it was almost 

impossible to produce a high-quality lens until the XVI century, because back than was 

no technology for producing good glass. 

 
Figure 11 – Camera obscura principle  

The most presumable theory is that artists used concave mirrors. Using those 

mirrors, artist could have received a projection (Figure 12). This is confirmed by the 

numerous convex mirrors that were depicted on paintings. For example, in the famous 

painting by Jan van Eyck “The Arnolfini portrait” (Figure 13). In those days, mirrors were 

made as follows: the bottom of the glass sphere was covered with silver, then everything 

was cut off except the bottom. The back side of the mirror did not dim. It means that the 

concave mirror of Jan van Eyck could have been the same mirror that is shown in the 

painting, just from the inside (Figure 14).  
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Figure 12 – David Hockney paints using a projection from a concave mirror 
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Figure 13 – Jan van Eyck “The Arnolfini portrait” (1434) 

 
Figure 14 – Fragment of the painting by Jan van Eyck “The Arnolfini portrait” 
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The size of the focused part of the projection is approximately 30 square 

centimeters - and this corresponds to the size of the heads in many portraits of the 

Renaissance period. Hockney suggested that the artists painted the paintings as a collage, 

making up a large canvas from many different projections (Figure 15). 

 
Figure 15 – An example of using collage technique when creating a picture 
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Another convincing proof of the use of mirrors by artists is the fact that a large 

number of left-handed characters appeared in the paintings of that time. For example, 

absolutely every hero is left-handed, including a monkey, in the picture of Pieter Gerritsz 

van Roestraeten (Figure 16). 

 
Figure 16 – Pieter Gerritsz van Roestraeten “The declaration of love” (1645-1670) 
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2.2 Mirrors in contemporary art 

We discussed use of optical instruments for their intended purpose in order to 

achieve certain goals. In this chapter we touch the subject of modern art. Here more often 

optical elements can be considered as an independent hero. The following is a number of 

projects in different genres in which mirrors are used in one way or another. 

2.2.1 Photography 

• Sarah Meyohas 

Sarah Meyohas is an artist from New York. She uses double mirrors and various 

details to create photographs. The project is called “Speculation” (Figure 17) [10]. A 

simple technique allows Sarah to achieve a unique effect that makes her work memorable. 

 
Figure 17 – Sarah Meyohas “Speculation” 

• Francisco Infante-Arana 

Francisco Infante-Arana is a Russian artist and photographer with Spanish roots. 

In the 70-80s of the last century, he created unusual photographs using mirrors of various 

shapes, thus achieving a play of light and shadow. As a result, he received incredible 

illusions that looks a lot like a computer graphics (Figure 18) [11]. 
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Figure 18 – Photographs by Francisco Infante-Arana 

2.2.2 Installation 

• Shirin Abedinirad 

Shirin Abedinirad is an Iranian artist. She creates installations where the main 

features are mirrors. They reflect water, sand, sky. In this way the artist explores the 

relationship between human and nature (Figure 19, Figure 20) [12]. 
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Figure 19 – Shirin Abedinirad “Babel tower” 

 
Figure 20 – Shirin Abedinirad “Heaven on Earth” 

• Mirror chamber by Leonardo da Vinci 

Mirror chamber consist of eight flat mirrors that are turned to each other and form 

an octagon. The idea is that a person in such space can see an infinite number of his or 

her reflections (Figure 21). 
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Figure 21 – Mirror chamber by Leonardo da Vinci 

Even though the invention belongs to Leonardo da Vinci, now many contemporary 

artists borrow the idea of infinite reflection. For example, Japanese artist Yayoi Kusama. 

In 1965, she created an Infinity mirror room (Figure 22) and gained worldwide 

recognition. Now people all over the world can visit similar rooms in various museums 

[13].  

 
Figure 22 – Yayoi Kusama “Infinity mirror room” 
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2.2.3 Sculpture 

• Tomoko Konoki 

Tomoko Konoki is a Japanese artist who creates surreal sculptures from pieces of 

broken mirrors. Through her works Tomoko represents and combines ides of living and 

non-living, human and the beast. Thus, she symbolizes the general consciousness of 

nature and world (Figure 23).  

 

 
Figure 23 – Tomoko Konoki “Earthshine” 
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2.2.4 Architecture 

Buildings with mirrored facades are no longer a rarity. This is a stylish solution 

that has gained some popularity. However, this topic is not of interest for this thesis. Here 

is an example of one project, which not only the architectural structure, but also an art 

project. 

• “Lucid Stead” 

Philip C. Smith III created a mirror house that located in California. Thus, the 

structure seems to be a translucent mirage (Figure 24). With the help of this project, the 

artist can plunge into a quiet and calm desert and found peace in itself [14]. 

 
Figure 24 – Philip C. Smith III “Lucid Stead” 

 

 
 
 



 
 

38 

2.2.5 Performance 

• “Mirror Piece I & II” 

Mirror Piece I and II were the first performances in the “Eye-Body” series to be 

performed by Joan Jonas. These pieces are based on feminist ideas, the study of gender 

hierarchy and the subject of personality. The performance includes the following action: 

performers hold mirrors in hands and slowly move on stage (Figure 25). The mirror 

reflection represents a personality, as in the image in the play [15]. 

 
Figure 25 – Joan Jonas “Mirror Piece I & II” 
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2.3  Mirrors in Art & Science projects 

The project of this work is dedicated to field of scientific art, it will be important 

to discuss the work from this genre separately.  

• Mirrors made of non-reflective materials 

Daniel Rozin is an artist and professor from New York. He creates mechanical 

mirrors from unusual materials: wood, toys, fur, trash (Figure 26). The mirror is made up 

of small pieces that are being moved by a special mechanism. We can say that each 

element is like a pixel in the overall picture, which changes color due to the play of light 

and shadow. The combination of mechanics and special program as a result gives a unique 

work of art. The artist focuses on the interactivity of his work, where the viewer becomes 

a part of the installation [16]. 

 
Figure 26 – Mirrors by Daniel Rozin 

• “Narcissus” 

Christian Mio Loclair is an artist from Berlin who works with artificial intelligence 

(AI). In the installation, Narcissus is not a person, but an AI who looks in the mirror and 

thinks about himself (Figure 27). Thus, the artist is ironic over the egoism and narcissism 

of human [17]. 
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Figure 27 - Christian Mio Loclair “Narcissus” 

In each project, mirrors play a different role: somewhere it is visual purpose, 

somewhere it is conceptual one. From the experience of all these projects, we can 

conclude that a mirror can be a key hero in the work and can help to realize a certain idea. 

Despite the fact that a mirror has been present in our world for so many centuries, a person 

does not cease to admire and be interested in it. Therefore, the installation which based 

on the mirror optical device will not become a banal reduplication of existing works. 
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3 SCIENCE: OPTICS 

The central part of the installation is represented by a mirror optical device. In order 

to understand the principle of its operation and make assumptions about the likely 

application, it is necessary to explain some theoretical foundations and terms, which can 

be further used. This chapter will also be devoted to a short historical exposition in order 

to understand in what era this optical system was created. In the following sections, this 

will be important for developing and exploring the conceptual component of the 

installation. Based on the provided context, suggestions about the purpose of the 

“Krasnoyarsk” optical system will be proposed. 

3.1 Optical Theory 

Optics translated from Greek means "the science of visual perceptions." This is a 

branch of physics that studies optical radiation, its propagation in space, and its 

interaction with various substances. This knowledge people have long learned to use for 

their own purposes. Despite the fact that we have our own optical device, namely the 

eyes, this is a rather limited resource. Therefore, optical devices that allow you to make 

out small objects, see distant galaxies, capture the moments of our lives and have 

appeared. The development of optical instrument engineering allows us to diagnose 

serious diseases, make extremely accurate scientific measurements, and expand 

knowledge about us and the world around us. 

3.1.1 Optical instruments 

All optical instruments are divided into 4 types (based on the position of the subject 

and image): photographic, microscopic, projection and telescopic. The creation of an 

optical instrument in the general sense comes down to understanding which object we are 

observing through the optical system and what image we want to obtain as a result [18]. 

The connecting and transfer characteristics of the optical system are used for description. 

By setting these parameters, the optical engineer can control the development process. 

Connecting characteristics (characteristics of the object): 

- Object type (distal or proximal); 
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- Aperture (the amount of light from an object that the optical system collects); 

- Spectral characteristics (range of wavelengths that an object radiates). 

Transfer characteristics (image characteristics): 

- scale characteristics (the ratio of the size of the object to the size of the image); 

- Energy characteristics (device lens speed); 

- Structural characteristics (image quality and ability of the device to transmit the 

fine structure of an object) 

There are several structural transfer characteristics. Each of them describes a side 

in the process of image formation. But we will consider aberrations, because hereinafter 

specifically this characteristic is used to reveal the theme of this work.  

3.1.2 Aberrations of optical systems 

Aberrations are deviations of the propagation path of the real light beam from the 

ideal. Aberrations lead to the deterioration of image quality. An ideal image is a set of 

points that perfectly correspond to the points of the subject. But in reality, this cannot be 

achieved due to obstacles (diffraction, refractive and absorbing characteristics of the 

elements of the optical system, shape of surfaces, different angles of incidence of rays, 

etc.). As a result, the image does not consist of a set of infinitesimal points, but of a set 

of scattering spots (Figure 28). The shape and nature of the spot can be described using 

aberrations. It is impossible to get rid of aberrations completely, but aberrations can be 

reduced so that the human eye does not notice distortions (Figure 29 shows an example 

of the presence of aberrations in a photograph). This is due to the resolution of the human 

eye and the natural limitations of human vision. 
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Figure 28 – Examples of scattering spots 

 
Figure 29 – An example of the presence of aberrations in a photograph 

All types of aberrations are present in any system, but for understanding the system 

and its more precise description, each aberration should be described separately. There 

are two groups: monochromatic and chromatic [19]. We will briefly describe each group. 

The aberrations will be considered precisely in mirror systems, because this is of primary 

interest for this work.  
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Monochromatic aberrations:  

• Spherical - this is the type of aberration that leads to the phenomenon that 

all the rays emerging from the axial point of the object do not intersect at 

one point, but form a radially symmetrical spot. Figure 30 shows an image 

of a point light source with spherical aberration. Figure 31 presents the 

scheme of reflection of rays from spherical and parabolic mirrors. These 

sketches were made by Leonardo da Vinci in the period from 1510 to 1515.   

 
Figure 30 – Image of a point light source taken with a spherical aberration system 

 
Figure 31 – Leonardo da Vinci, reflection of rays from various mirrors (1510-1515) 

 
• Coma - an aberration in which the symmetry of a wide beam of rays is broken 

and the spot scattering in this case resembles a flying comet (Figure 32). In 
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Figure 33 one can see a photograph of a star that was taken by Newton’s 

telescope with an uncorrected coma.  

 
Figure 32 – Point light source image taken with a coma system 

 
Figure 33 – The photo of a star 

• Astigmatism is a type of aberration in which the focal points in the 

meridional and sagittal planes do not coincide for outside the axial beam 

(Figure 34). In Figure 35 one can see the image of a point source made by 

an optical system with astigmatism. 
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Figure 34 – Astigmatic beam scattering spots 

 
Figure 35 – Image of a point light source taken by a system with astigmatism 

 
• Field curvature - a type of aberration in which the best image is obtained 

when the surface of the receiver is curved rather than flat. 

• Distortion - a type of aberration that leads to a distortion of straight lines that 

do not pass through the axis (Figure 36). 

 
Figure 36 – Distortion: a) no distortion, b) negative distortion c) positive distortion 

Chromatic aberration is a phenomenon of the dependence of the characteristics of 

the optical system on the wavelength of light (chromo - color). Such aberrations appear 

due to the fact that different wavelengths, passing through the elements of the optical 
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system, are refracted differently. As a result, color appears on the images of uncolored 

objects. These aberrations are completely absent in mirror systems, since the law of 

reflection is the same for all colors. There are two types of chromatic aberration: position 

chromatism and magnification chromatism. 

Position chromatism is an aberration in which images of one point of an object are 

located at different distances from the optical system for different wavelengths (Figure 

37).  

 
Figure 37 – Position chromatism 

Chromatism of magnification is an aberration in which the magnification of the 

optical system depends on the wavelength. As a result, instead of the image of the point, 

a colored strip is formed (Figure 38). 

 
Figure 38 – Magnification chromatism 

For optical instruments engineering, one of the main tasks is to minimize 

aberrations in order to achieve the required image quality. Correction of aberrations in 

complex optical systems is carried out by the appropriate combination of optical 

elements. The elimination of certain types of aberrations is usually carried out in 
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accordance with the purpose of the optical system. Spherical aberration can be almost 

completely eliminated by using specially designed lens combinations or by using 

aspherical surfaces. The other types of aberrations are more difficult to correct. Usually 

for correction it is necessary to add new elements that will compensate for 

deviations. Chromatic aberrations are related with the refractive index of certain 

wavelengths, so these deviations can be corrected by the correct selection of glass grades. 

There are existing terms that describe the correction of an aberration in an optical 

system. Aplanatic system - a system in which monochromatic aberrations are fixed. 

Achromatic system - a system in which chromatic aberrations are corrected.  

3.1.3 Spherical and aspherical surfaces 

The quality of the resulting image can be influenced by the nature of the surfaces 

used in the optical design. The most common and technological option is a spherical 

surface. But as noted earlier, such a surface introduces a large number of aberrations, 

which is not always possible to fix (especially in mirror systems). Therefore, aspherical 

surfaces in the form of second-order bodies of revolution are also used: paraboloid, 

hyperboloid, ellipsoid. Figure 39 shows the difference between spherical and aspherical 

mirrors. [20].  

Mathematically, the nature of the surface is described by a numerical characteristic 

called eccentricity. This is a numerical value corresponding to the deviation from the 

circle. That is, the eccentricity of the sphere is zero, a value less than one is an ellipse 

equal to one - a parabola, more than one - a hyperbole. 
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Figure 39 – Reflections from concave (left) and convex (right) mirrors: a) spherical, b) elliptical, c) 

parabolical, d) hyperbolical.  

3.2 Telescopic systems 

Judging by the appearance of the optical system "Krasnoyarsk", we can say with 

confidence that it was created for the space industry. Therefore, we will examine in more 

detail telescopic systems and their features. 

3.2.1 Telescope objectives 

The telescope in translation from Latin means “far seer”. These two words are 

enough to understand the main purpose of telescopic systems. These are an optical 

instrument that allows you to see objects at a great distance. The development of this 

industry gave a phenomenal impetus to science, because it allowed us to begin to study 
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space in the first place, as well as our own planet. The contribution of telescopic optics to 

the defense and military industries is also important. If you minimize the functions of the 

telescope, then you need it in order to collect more light from a distant object and to 

distinguish between its small details.  

There are different types of telescopes: lens (refractor), mirror (reflector) and mirror-

lens (catadioptric system). Many different telescope systems are currently used. Their 

abundance is due to the fact that it is impossible to build a universal telescope suitable for 

all types of observations. 

We briefly describe the main telescope systems and indicate their area of application 

[21]. On optical schemes (Figure 40) it is not shown that in the focal plane there is a 

photographic plate or other light detector. 

 
Figure 40 – Optical scheme of the telescopes: a) refractor; b) Newton reflector; c) Cassegrain and 

Ritchey-Chretien reflectors; d) Schmidt telescope; e) Maksutov meniscus telescope 
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3.2.2 Refractor 

The simplest objective lens consists of one lens, but this design has a large number 

of disadvantages. First of all, these are large aberrations. Therefore, it is advisable to use 

an objective lens consisting of two lenses - a positive one from a grade of glass of crowns 

("light" glass) and a negative one of a glass of flint ("heavy" glass). This way chromatic 

aberration is reduced. Such objective lenses are called achromatic. The first achromat was 

built by the English optician Dollond in 1759. In the XIX century refractor was the most 

common type of telescope. By combining several lenses, it is possible to improve the 

convergence of light rays in the image of a star, as well as to ensure that the images are 

good in a large field of view. There are telescope objective lenses consisting of six lenses. 

Currently telephoto refractor telescopes are used to measure the positions, proper 

motions, and annual parallaxes of stars. The scope of refractor telescopes is gradually 

narrowing.  

3.2.3 Reflector 

The following two types of telescopes: The Newton, Cassegrain, and Ritchie-

Chretien reflectors, are belong to the mirrored telescopes type. They are of great interest 

for this work, so they will be discussed in more detail in the chapter 3.3. 

3.2.4 Catadioptric systems 

Catadioptric systems contain a mirror and a lens as optical elements. Such systems 

are used in lighting systems, some beacons, microscopes and telescopes, in telephoto 

lenses and super-fast lenses. The main advantage of mirror-lens systems is the use of a 

spherical mirror, which is much more technologically advanced than others (parabolic, 

hyperbolic). This provides an opportunity to create relatively cheap large-diameter 

telescopes. The lens is a correction element that fights all the flaws and problems of the 

spherical surface of the mirror. So, in the Schmidt telescope, this role is played by the 

Schmidt plate (Figure 41). It has a complex shape (although outwardly it differs little 

from flat glass), where the central part of the plate acts as a weak positive lens and the 

outer part as a weak negative lens. 
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Figure 41 – Schmidt plate 

The Schmidt telescope is designed to achieve two goals at once: high image quality 

in a large field of view and high lens speed. Thanks to such qualities, it is especially 

suitable for compiling photographic images of the whole sky. A significant drawback of 

such a scheme is the curvature of the field, so the image receiver must be bent. Such 

telescopes are used almost exclusively for photographing.  

In the Maksutov telescope (Figure 42), the corrective element is the negative 

meniscus (Maksutov meniscus). This element first works like a lens, and then like a 

mirror (since the central part of the meniscus is covered with aluminum). Such a telescope 

is easy to manufacture and has many of the advantages of a Schmidt telescope. However, 

the system cannot be made as large as the Schmidt telescope.  

 
Figure 42 – Maksutov telescope 

3.3 Mirror optical systems (reflectors)  

The simplest mirror objective lens is a single concave mirror (Figure 43). 
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Figure 43 – The simplest mirror objective lens 

But such a system is inconvenient to use and gives poor image quality. The main 

disadvantage of this scheme is that it is not possible to correct aberrations, because there 

are no additional compensating surfaces [22]. To solve these problems in the simplest 

system, one can add another element.  

3.3.1 Basic schemes of two-mirror systems 

Let us consider the five main schemes of two-mirror systems. We will discuss the 

topic of which systems are most widely used and mention some of the most famous 

examples of their use.  

Newton's scheme 

 
Figure 44 – The optical scheme of the Newton telescope 

This scheme was invented in 1667 by Isaac Newton. Here, as a second element, a 

flat mirror or a prism of total internal reflection is used (Figure 44). This element breaks 

the optical axis, which allows to place the ocular or receiver out of the rays.  
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This design is widely used for small amateur tools, but not suitable for large 

precision telescopes. 

If the system contains two non-planar mirrors, then such a system is already called 

complex [23].  

Complex mirror telescope systems 

Classical schemes 

Let's analyze two classic schemes: Cassegrain and Gregory lenses. In the initial 

version, each of the two mirrors is independently corrected for spherical aberration for 

the corresponding distances, because the compensation principle is not applied. The main 

mirror in such systems is parabolic. A secondary mirror can be a hyperboloid, a 

paraboloid or an ellipsoid.  

Cassegrain Scheme 

The scheme of the telescope was proposed by Laurent Cassegrain in 1672 and 

consisted of a large concave parabolic mirror and a small convex hyperbolic mirror 

(Figure 45). Only spherical aberration is fixed in the system and a large coma is present. 

 
Figure 45 – Optical scheme of the Cassegrain telescope 

Newton and Cassegrain reflectors create a high-quality image only in the center of 

the field of view, near the optical axis. Therefore, they are used to observe individual 

objects when a large field of view is not required. For example, to measure the brightness 

or to obtain spectra of individual stars or several stars in close clusters, for the study of 

distant galaxies, etc.  
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AZT-8 – this is a ground-based telescope (Figure 46), which uses the Cassegrain 

scheme. It was manufactured by the Leningrad Optical-Mechanical Association (LOMO) 

in 1964. This telescope performs a wide range of stellar photometry tasks. [24]. 

 
Figure 46 –AZT-8 telescope 

 
Gregory scheme 

 

Figure 47 – Gregory telescope optical scheme 

This design was proposed in 1663 by James Gregory. The main mirror in such a 

telescope is a concave parabolic (Figure 47). It reflects light onto a smaller secondary 

mirror (concave elliptical), which is located behind the focus of the main mirror.  The 

secondary mirror provides a relatively large magnification due to the lengthening of the 
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focal length. Gregory systems have higher asphericity than Cassegrain systems. This 

scheme is practically not used, because it was replaced by the Cassegrain scheme. 

Advanced systems 

Both systems (Cassegrain and Gregory), in addition to spherical aberration, also 

have a coma, which can greatly interfere with the operation of the device. Karl 

Schwarzwald was first who solved the problem of eliminating this aberration. [25]. 

K. Schwarzschild system 

 
Figure 48 – Optical scheme of the Schwarzschild telescope (original image from [26]) 

The scheme was developed in 1905 (Figure 48). In this system, spherical 

aberration, coma and field curvature are corrected, but astigmatism still remains. Because 

of this, the field and lens speed of the device are limited. Therefore, a satisfactory image 

can be obtained only in the center of the image, but not at the edges. More important task 

is getting rid of astigmatism. It is more harmful to the optical system than, for example, 

field curvature.  
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Ritchie-Chretien system 

 
Figure 49 – Optical scheme of the Ritchie-Chretien telescope 

To correct astigmatism, a Ritchie-Chretien scheme was proposed (Figure 49), 

which is a modification of the Cassegrain scheme. Both mirrors are hyperbolic, which 

allows to achieve aplanoticity (correction of astigmatism) [27]. Such a telescope gives 

satisfactory images in a much larger field of view than the Cassegrain reflector. 

Invented at the beginning of the 20th century (1922), this scheme is the most 

common now in scientific telescopes, for example, Hubble [28] (Figure 50). This 

telescope is the most famous of space telescopes and with this telescope one of the most 

important scientific discoveries were made. Figure 51 represents a photograph of 

Supernova N 63A taken by this telescope.  
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Figure 50 – Hubble telescope illustration from the official site [18] 

 
Figure 51 – Supernova N 63A 
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In the Ritchie-Chretien system, spherical aberration, coma and astigmatism on the 

axis are corrected, but, on the other hand, high-angle astigmatism and field curvature are 

high. In this case, the field curvature can be compensated by bending the receiver in the 

focal plane [29].  

There are still a large number of modifications of the classical schemes. Also, in 

addition to two-mirror objective lenses, there are three- and four-mirror types. But we 

will not consider them in this work, since this is not the subject of our study. 

From the foregoing, it follows that the optical system "Krasnoyarsk" is made either 

by the Cassegrain scheme or by the Ritchie-Chretien scheme. A detailed study of 

Krasnoyarsk is described in section 4.1. 

3.4 Historical exposition and theories about the possible purpose of the optical system 
Krasnoyarsk 

“The impossible today will be possible tomorrow” 
K. Tsiolkovsky   

 

The Krasnoyarsk optical system was most likely developed and manufactured in the 

second half of the last century, when the space industry was most actively developing. It 

is impossible to say about the purpose of the optical system with certainty. But from the 

memoirs of employees of ITMO University and the GOI Institute, it follows that this was 

part of a secret development for military and defense purposes. Next, we describe the 

possible programs for which the system could be developed. But first, let us consider the 

events of the last century related to the development of telescope systems in order to 

understand the historical context of the project.  

For many years, people have been fascinated by the idea of space exploration, first 

it was expressed in fantastic stories, then in theoretical research, and then in the conquest 

of outer space. Cosmonautics began to emerge in the late 19th and early 20th centuries. 

The pioneer of the ideas of space flights was Konstantin Tsiolkovsky. His works were 

devoted to flight theory, rocket design, etc. A large number of scientists and engineers 

participated in the studies. They developed the theoretical basis for the development of 

real prototypes, and then working devices. These devices include liquid rocket engines, 
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multi-stage rockets, life support issues in space and much more. In the 30s, experimental 

development has begun, and the first liquid-fuel rockets were created. In 1942, the world's 

first FAU-2 guided long-range ballistic missile was launched (Figure 52), which was a 

breakthrough for rocket science.  

 
Figure 52 – Launch of the FAU-2 missile 

During the Second World War, research in the field of astronautics was slowed 

down, and all forces were devoted to providing armies with military equipment. After the 

war, the two superpowers of the USA and the USSR almost immediately switched to the 

Cold War regime, where each side tried to show the superiority of its ideology and 

management approach. This confrontation affected the military, economic, geopolitical 

areas as well as space industry [30, 31].  
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The start date of the space race is considered to be October 4, 1957, when the USSR 

launched the first artificial earth satellite - Sputnik-1 (Figure 53). The confrontation 

between the United States and the Soviet Union lasted until 1988, and during this time 

mankind made an incredible breakthrough in space exploration: a photograph of the far 

side of the moon, the launch of animals and then man into space (Figure 54), the 

astronauts landing on the moon, spacecraft flights to other planets and landing on Mars. 

All this happened in just 30 years and gave an incredible leap in the development of 

aerospace technology, optics and electronics, and in addition, it influenced our ordinary 

life, because a large number of space developments are widely used in everyday life.  

 
Figure 53 – The first artificial Earth satellite 

 
Figure 54 – An article in the “Literary Newspaper” on the flight into space of Yuri Gagarin (April 13, 

1961) 
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The needs of the army, as well as the revolutionary discoveries of scientists in space 

exploration, created additional opportunities for the development of optics. Optical 

industry participated in all national military and space programs. New optical devices 

were developed and implemented throughout the Soviet Union: sighting devices, sights, 

microscopes, space-oriented devices, photographic equipment, telescopes and much 

more. Also, most of the developments were produced for domestic usage, such as glasses, 

binoculars, cameras, film technology. USSR has become one of the few countries capable 

of fully developing and manufacturing almost any optical device. Soviet cameras 

competed with foreign ones and were actively imported around the world. 

An important event in the Cold War between the USSR and the USA was the so-

called "Star Wars". On March 23, 1983, US President Ronald Reagan announced the 

country's work on the Strategic Defense Initiative (SDI) program. Its purpose was to 

protect the United States from the attack of ballistic nuclear weapons of the USSR. This 

was supposed to be implemented using the launch of defensive equipment into space. 

Despite the fact that this program caused skepticism among some experts and doubts 

about the reality of its implementation, the USSR nevertheless began to think about the 

answer. As a response, early detection systems for ballistic missiles from space could be 

used. The Krasnoyarsk optical system could be used as one of the important components 

of such systems. President Reagan’s program did not receive adequate support, and the 

need for active development of such systems fell sharply. As a result, countries agreed to 

disarm outer space.  

There is also an assumption that the development of Krasnoyarsk could be part of 

the “Perimeter” system, or, as it is called abroad, a “dead hand”. This is a complex of 

automatic control of nuclear missiles, created in the USSR at the height of the Cold War. 

According to some reports, the system is still active and can be used by Russia. The 

"Perimeter" is designed to guarantee the delivery of combat orders from senior 

management to command posts and individual launchers of strategic missiles on alert, in 

case of emergency, when communication lines may be damaged. 

In the 90s, radical economic changes in the territory of the former Soviet Union 

strongly influenced, among other things, the optical industry in the country. Financing 
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was reduced, and consequently, production volumes fell. The quality of the manufactured 

equipment began to decline, the demand for the domestic manufacturer gradually began 

to decrease, and the industry was getting less and less money. A huge amount of 

technology was not involved in industry and science. Devices were idle or used for other 

purposes, and gradually decommissioned. It is possible that the optical system 

"Krasnoyarsk" suffered the same fate. Either the ongoing development has become 

unclaimed and production has stopped, or the produced device has become unnecessary.  
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4 PRACTICE: INSTALLATION DEVELOPMENT 

This chapter describes the process of studying the Krasnoyarsk optical system: its 

construction, optical scheme, radii of curvature of mirrors, principle of work.  This is 

necessary in order to determine the design and construction of the final installation. The 

process of creating and developing the installation is described in detail: starting from the 

appearance and ending with the conceptual component. An important point is also the 

analysis of the exhibition space and thinking over the placement of work. It should be 

appropriate, safe and aesthetically justified.   

4.1 Study of the parameters of the optical system "Krasnoyarsk" and assumptions 
about its use 

The main part of the final installation is the Krasnoyarsk optical system (Figure 

55). It was found in one of the ITMO University rooms and has not been used for its 

intended purpose for a long time. It was also not used for training or entertainment. It 

stood in the corner, dusting itself and taking up space. Since Krasnoyarsk was made long 

ago, it’s impossible to find documentation. Therefore, now we can only assume by whom 

and for what this optical system was made. Also, without documentation and some 

instruments it is impossible to determine the exact parameters of the system. We 

determined the approximate parameters and performed the calculation using a computer 

program to learn more about the optical system working process.  
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Figure 55 – Krasnoyarsk optical system 

The Krasnoyarsk optical system consists of three mirrors: concave, convex and flat 

one (Figure 56). The sizes of the optical system are shown in the drawing (Figure 57): 
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Figure 56 – Construction of Krasnoyarsk optical system (1 – concave mirror, 2 – convex mirror, 3 – 

flat mirror) 

 
Figure 57 – The sizes of the Krasnoyarsk optical system  

Based on the appearance of the system, the following assumptions were made: 

- This is a two-mirror telescopic system; 

- Two mirrors (concave and convex) are involved in image formation, and the 

third is necessary for adjusting the system; 
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- Mirrors are aspherical; 

- The system is based on the Cassegrain or Ritchie-Chretien scheme; 

In order to confirm or refute these assumptions, it was necessary to conduct 

experiments. First of all, we measured the radii of the mirrors. 

1) Main mirror (concave) 

The radius of curvature was measured using a caliper (there is no way to use a more 

accurate method, since the diameter of the mirror is too large and has a hole in the center). 

Several points were measured, and a curve was plotted (Figure 58).  

 
Figure 58 – Main Mirror Profile 

The nature of the surface cannot be precisely predicted because the top of the mirror 

is missing. We make the assumption that it is parabolic, as in the Cassegrain scheme. 

Such an assumption can be made on the basis of the image that this mirror builds (Figure 

59). 

 
Figure 59 – Photo of a spot produced by the main mirror 
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Then from the parabola formula we select the closest radius of curvature by the 

approximation method (Figure 60). 

Parabola formula: 

𝑥" + 𝑦" = 2𝑅(𝑧, where 𝑅( – radius of curvature of the mirror. 

 
Figure 60 – Selection of the radius of curvature of the main mirror 

 
As a result, the closest suitable radius 𝑹𝟏 =382mm. 

 

2) Convex mirror 

The radius of this mirror was measured on a ring spherometer [32]. 

The formula for determining the radius of curvature: 

𝑅" =
,-.

"/
+ /

"
± 𝜌, 

where 𝑅2 – radius of the used base ring; 𝜌 – ball radius for the used base ring; sign 

“+” corresponds to a concave surface, and “-“ to the convex surface. 

The following values were selected: 𝑅3 = 59,9741mm, 𝜌 = +5,139mm. 

As a result of measurements ℎ = 16,5422mm was obtained. 

𝑅" =
>?,?@A".

"((C,>A"D>,EAA)
+ ((C,>A"D>,EAA)

"
+ 5,319 = 168,3 mm 

Thereby 𝑹𝟐=168,3mm  
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We cannot determine the nature of the surface. By its appearance, it can be assumed 

that this is not a spherical surface (Figure 61). 

 
Figure 61 – Convex Mirror Profile 

It’s impossible to assume unequivocally, but we will assume that this mirror is 

hyperbolic. 

As a result of the calculation in the automated calculation program (Zemax), it 

turned out that the most successful combination is a parabolic main mirror and a 

hyperbolic secondary. Eccentricity𝑒" = −4,2. Thus, for a given value, the aberrations are 

the smallest (Figure 62). But the values of aberrations are still great. This can be attributed 

to inaccurate measurements and improper selection of parameters.  

 
Figure 62 – Scattering spots  

One can also speculate that the quality of the system is really low and that is why 

it was not used in a real device and remained as an exhibit. Figure 63 shows the 

visualization of the work of Krasnoyarsk, and figure 64 simulates the resulting image.  
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Figure 63 – Visualization of the Krasnoyarsk optical system working scheme 

 
Figure 64 – Produced image quality visualization 

Next, we checked how this system works in practice. As a result of the experiment, 

it was revealed that this is a projection system. If the object is placed in the plane of the 

first ring of the frame, then at a distance of about 30 cm after the system, an image is 
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constructed that is magnified 5 times. It can be assumed that the Krasnoyarsk system was 

part of another optical telescopic system. 

4.2 Design 

The key element of the installation is the Krasnoyarsk optical system, so it was 

decided to show its operation. It is difficult to implement a full-fledged telescopic device 

in a closed exhibition space, so the goal will be achieved using a projector. The image 

from the projector will pass through the system, be reflected from the mirrors and get on 

the diffuse screen. Thus, on the back of the screen, the viewer will be able to see what 

image the optical system is forming (Figure 65). 

 
Figure 65 – Layout of installation elements 

In order to be able to descry the installation and the image on the screen, it is 

necessary to place all the elements at the eye level of the viewer. This requires a reliable 

bracing, because the optical system is heavy and large. It can potentially be dangerous if 

it is improperly or unreliably positioned. It was originally planned to hang everything 

from the ceiling. Thus, the installation was not burdened by additional elements below. 

But this idea had to be abandoned, because it is not reliable. Exhibition space implies the 

free movement of viewers and the absence of any restrictive partitions. Therefore, people 

can approach the system, touch it with their hands or lean on it. It is necessary to fix and 

arrange the installation so that even when in contact it was safe for the audience and the 

art object itself. 

Therefore, it was decided to make a metal stand for the system. In order that the 

design does not look bulky, the stand will repeat the round shape of the optical system 

and simulate the continuation of the installation. In addition, fasteners will be made for 



 
 

72 

the projector and the screen, which will be an extension of the frame of the optical system 

(Figure 66). Thus, the whole structure will look unified. And meet all safety requirements. 

 
Figure 66 – Visualization of the “Krasnoyarsk” installation  

The stand will be made of metal. Bracing for the projector and the screen will be 

made of plastic. Thus, the system will not become even heavier. These parts will be 

printed on a 3D printer and painted in a suitable color. The screen will be made of 

plexiglass with a projection film. In order for the installation to be exposed in spaces with 

different lighting conditions, three screens with different transmittance will be prepared. 

Figure 67 shows the differences between the screens. So, in case of changes in conditions, 

it will be possible to adjust the system. 

 
Figure 67 – Differences between screens with different light transmittance 
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An important requirement of the installation is the illumination of the room. In 

order for the projection to be clearly visible, a darkened space is necessary. Thus, the 

installation is illuminated with the minimal light in the room and the light from the 

projector. 

During the experiments, it turned out that the light from the existing projector is 

too narrow, so the light does not fall on the main mirror and the optical system does not 

build the image. In order for scheme to work, we will place another diffuse screen in the 

plane of the smallest ring of the optical system's frame, so that the image is focused there. 

In this case, the image falls on the main mirror, reflecting from it on the second mirror 

and then gets on the screen. With this scheme, the resulting image loses a little in quality 

and brightness, but in this way, we can achieve your goal. 

4.3 Conceptual component 

4.3.1 Explication 

The main part of the explication will be occupied by the internal reasoning and 

experiences of the hero. 

Who am I and why do I exist? 

Am I an instrument or an installation? Am I a machine or an art? 

Why did they create me? How did I get here? 

Did they use me for war, or for peaceful purposes? 

Or maybe they wrote me off, and nobody needs me? 

What is my purpose? 

What am I doing here? 

I need answers! 

I am made up of mirrors. Can I reflect and see the world around me? 

I am an optical device. Can I see distant objects of space? 

I am in a museum. Am I a work of art? 

Who am I and why do I exist? 
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After this fragment, the description will be devoted to the story of the optical 

system. Its brief history of the optical system, principle of work, significance for the world 

– all that was previously described in this work, only in a short form. 

4.3.2 Video 

The video sequence shows the process of self-knowledge of the optical system, 

since the described system acts in this work as an active subject and tries to understand 

“Who am I and why do I exist?”. The main and first object in the video is the human eye, 

since it is a tool for the interaction of the optical system with a person. And then images 

that are somehow related to Krasnoyarsk will be replaced: mirrors, optical instruments 

and schemes, space, war, art. 

4.3.3 Topic disclosure 

The ideas that the work have is not literally told to the viewer. The main part of the 

explication is occupied by questions that concern the hero, namely the Krasnoyarsk 

optical system. This is a very mysterious subject, and on this fact the narrative is built. 

The hero is trying to understand his origin and destiny, just like all of us. Since we 

(humans) come to this world with an absolute lack of understanding of what is happening, 

this feeling will be projected onto the installation object. The issues of understanding 

ourselves and our place in this world never subside within us. Because it is impossible to 

find out the correct answer. 

The story resembles a small tale of a lost optical system. Thus we revive the object, 

endow it with soul and feelings. The purpose of this story is to add an emotional 

component. The viewer should project a feeling of lostness and misunderstanding of what 

is happening on himself and intuitively understand the concept of the project. It may be 

different for some people, as the emotional response may be different. Through the prism 

of their own perception, the viewer must understand the main issues of the project and 

think about the own answers. The created atmosphere sends us to the world of childhood, 

where the world around us is completely new and unknown. Where there are an infinite 

number of questions and very few answers. Who am I and why do I exist? It is these 
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issues that arise primarily in this project. At first glance, these topics seem banal and 

naive, but nevertheless they are present in the life of every person, which is why everyone 

will find themselves here. Such a simple and childish form removes the plaque of 

arrogance and seriousness of an adult and gives him the opportunity to think about eternal 

issues, to feel their importance for himself. 

 An interesting detail of the project is the quality of the resulting optical image 

formed by the system. Here, the concept is supplemented by optical features, namely, 

large aberrations of the system. This adds distortion to the video, blur and nebulosity. We 

can say that this is how we see and perceive the world around us. Our conviction in 

something is always due to some factors that have accumulated on us with experience. In 

this regard, it can be argued that any vision on one side or the other is incorrect and 

distorted, just like an image is distorted under the influence of aberrations. The proposed 

installation emphasizes the illusory nature of the existence of a certain absolute truth. 

Besides the study of human nature in this project there are other discourses. Since 

the center of the installation is an optical system, it is impossible not to touch on the topic 

of its history and how this reflects the period of time in which it was made. For some 

viewers, this part of the project will be a discovery in optics and history of our country. 

And for someone it will turn into an important topic of war and the ethics of using any 

kind of weapon. Perhaps even someone will be touched by the history of Krasnoyarsk as 

a forgotten by everyone optical device and its revival in a new role. 
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CONCLUSION 

The result of this work is the study and analysis of each stage of creating an art 

installation using optical equipment. In the work we examined in detail not only the 

principle of operation of the device, but also its historical context, made assumptions 

about its use and the reasons for its creation. 

In the course of studying the system, we found out following: 

- According to eyewitnesses, this system was part of secret developments in the 

USSR in the second half of the last century; 

- It was suggested that Krasnoyarsk was being developed for the “Eye” or 

“Perimeter” government program. The objectives of these initiatives are military and 

defensive; 

- The system is made according to the scheme of Cassegrain or Ritchey-Chretien; 

- It can also be assumed that the Krasnoyarsk two-mirror system was actually a 

three- or four-mirror system. It mins that existing installation is part of a larger telescopic 

system; 

- The sizes of the system were measured, the radii of curvature of the mirrors were 

selected and an approximate calculation was made. 

All this was necessary in order to immerse the viewer in the context of the key 

object and create the mood we need. In order to realize this, topics that are somehow 

related to the project were considered. These are mirrors, their use in various art projects, 

as well as the analysis of optical theory for a better understanding of the system. 

This work is a preparation before reconstructing a physical installation. Therefore, 

the next logical step will be the implementation of the project and its display in the 

exhibition space. 
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