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Abstract. The article discusses the role and functions of light in the space of modern theater buildings
outside the auditorium and stage space. The architectural and structural factors of the formation of the lighting
environment in modern theater buildings are determined; trends and features of the functioning of light in the
space of modern theaters are revealed. The influence of the architectonics of buildings on the nature of the
illumination of theatrical spaces is established. The experience of the formation of the lighting environment of
theater buildings on the example of modern domestic and foreign theaters is analyzed.
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Problem statement

Light is the substrate of the visual image, its essence, and its basis. Light in a performance is a means of
immersing the viewer into a theatrical atmosphere, conceived by the director and created by an artist of light and
actors. Set design now closely linked to directing. The first hypnotic impulse that actively acts on the viewer is
light. Everything the human eye sees is an endless ocean of combinations of light. Therefore, set design can be
considered as a dynamic construction of light streams (Zakharov, 2019).

In a theater building, outside the stage space, natural light plays an important role. The architect should
not only understand the nature of light but also be able to manipulate it to create the desired architectural image,
mood, and appropriate atmosphere in the interior. Creating a luminous environment in the architecture of theater
by the means of natural light is a special art of creating an emotional experience by a person of the dynamic
space of a theater building and its architectonics. With the help of light, creative, artistic tasks solved, which
reduced to revealing volumes and textures of architectural form, light-shade, and color of the object
environment. Natural and artificial lighting and visual effects provide not only the visibility of the subject
environment but also the necessary character of the theatrical space. Every kind of light in the theater fulfills its
aesthetic, artistic, and utilitarian technological task. Thanks to the light, the viewer immediately evaluates the
culture and aesthetics of the theatrical spaces.

Light in the space of a theater building plays several roles. Primarily, it is a communicative-directional
function, when light acts as a kind of “guide” and focuses the attention of visitors on high light areas and bright
objects, directing people in the appropriate direction (Gusev, 1973). The typologically hierarchical aspect of
light related to the features of illumination in the context of vision work in premises of various purposes, a
combination of conditions of illumination of functional zones and groups of premises in the structure of a
theater building. According to the morphological and shaping role in the space of the theater building, such
lighting conditions are created that correspond to the correct perception of the architectural form or change that
perception in the desired direction, in accordance with the architect’s design. A special role in the architecture of
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theaters played by the imaginative-associative-creative level of illumination, when in a person during visual
perception of the light image in the imagination there are associations with landscapes of nature or elements of
anthropogenic object origin (Kazakov, 2010).

The question of the harmony of architecture and light considered in the unity of the historical and socio-

economic conditions of the development of society. Natural light, while remaining relatively unchanged, in all
epochs determined the nature of the perception of architectural objects and environment, emphasized the light
and color architecture of buildings, influenced the perception of form, and was, at the same time, a determining
factor in the creation of emotions associated with visual perception (Kazakov, 2010).

Analysis of recent investigation and publication

Significant changes in the architecture, technique, and methods of construction cause architects to desire
a revision of aesthetic ideals and views on the organization of the lighting environment in theaters. According to
the researchers of the phenomenon of light in modern architecture and set design, along with the replacement of
forms and materials, in modern architecture, the understanding of the meaning of light in the interior space and
in its architectural image has changed. Researchers draw attention to various aspects of the functioning of light
and the space of theater buildings. In contemporary set design, light considered not only as light design but as a
means of strong emotional influence on the viewer and actors (Zakharov, 2019). A means for creating a form of
space of the theater and its psychological and emotional filling (Proskuryakov, 2012; Klimko, 2014). As a
means of artistic expression (Gudkova, 2010). The theoretical foundations and practice of designing the light
environment in architecture are laid in the second half of the 20th century (Gusev, 1973), which have been
creatively developed today in many works (for example, Kazakov, 2010). In the writings of well-known Polish
researchers, the importance of light in the architecture of public buildings noted, using the example of realized
objects of culture (Gyurkovich, 2017).

Objective of the article

The purpose of the study is to find out how the replacement of the architectural paradigm, social changes
in society, the development of construction technologies, and ways of lighting have changed the organization of
natural lighting and the architectonics of contemporary theater buildings. The author does not investigate the
methods of illumination of the auditoriums and scenes of contemporary theaters, whose illumination is formed
by means of artificial light and is a separate important topic of research.

Results and discussions

In residential, industrial, educational, and office premises, the role of light is primarily utilitarian. The
light entering these rooms, the intensity and distribution of the interior space determined by practice, ergonomic
regulations depending on the purpose of the room, and the needs of creating a comfortable working
environment. The utilitarian function of natural light in many cultural institutions, including theatrical buildings,
is not important. In them, natural light is sometimes undesirable, the necessary comfort of visual perception
achieved by means of artificial lighting.

There was an atmosphere of pomp in historic theater buildings. The viewer, who entered the interior
space, felt the atmosphere of “seclusion” of the interior. Thick walls and a small number of windows reliably
shield the interior from the environment, from street noise and sunlight, with virtually no visual connection to
the urban environment. Visitors’ attention focused on interior design and communication with other viewers
before the show and during intermission.

According to the type of organization of the lighting environment, modern theater buildings divided into
three large groups. The first group includes theatrical buildings with the traditional organization of the lighting
environment — natural light penetrates into the interior in small portions through a small number of light
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openings in the structure of the exterior walls. The interior of the room mainly illuminated by artificial light. In
the second group of theaters, we observe a more active disclosure of the internal space. Partially the outer walls
replaced by transparent stained-glass windows, structural structures made of glass. The third group includes
theatrical buildings, the walls, and even the roofs of which are made of translucent or transparent materials.

By By the method of organizing the light environment by the first group of theatrical buildings is the Podil
Theater in Kyiv (2016, reconstruction). The lighting design of the theater offers minimal interference with natural light
into the interior space (see Fig. 1a). Natural light penetrates only those areas where it is needed for utilitarian purposes, or
to open the interior space outside. The general nature of lighting is formed using natural and electric lighting
(see Fig. 1b). General lighting is dominated by electric lighting, which creates unusual lighting effects. For example, a
dark ceiling and walls and a brightly lit floor create a theatrical character of interior lighting in the lobby of the theater.

a b
Fig. 1. The main facade of the Podil Theater in Kyiv (a); the lobby interior (b) [I]

Not a typical example of contemporary architecture is the Shakespeare Theater in Gdansk (Poland, 2014).
Outside, the theatrical ensemble resembles a Sumerian ziggurat, with massive, almost light-tight walls. Natural light,
however, makes its way into the space of the theater hall from above, through an open-top roof, allowing viewers to
watch the performance in daylight in the open air.

The Walt Disney Concert Hall (Los Angeles, 2003) consists of separate blocks whose facades are made of
curved metal sheets. At first glance, the facades of the building completely shield the interior space from sunlight.
However, this is not the case. Daylight penetrates the interior space through the exterior glass areas that frame nearly the
entire perimeter of the ground floor building, same time, through vertical windows hidden in the configuration of
curvilinear wall panels. According to the architect (Frank Gehry), the erratic bends of the steel facade surfaces designed
to capture sunlight. Through high windows and glazed areas, daylight enters not only the lobby but also the auditorium.

Fig. 2. Oslo Opera House interior (a); general view of the theater from the sea (b) [II]
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Among the many modern theaters, the most common is a group of architectural buildings whose walls
replaced by glass constructions. This is characteristic of modern architecture as a whole — blurring the
boundaries between internal and external, real, and virtual space.

The Oslo Opera House (2008) is unlike the traditional one. Simple planar geometric shapes, monumental
volume “glued together” of concrete, steel, and glass, dominate the structure of the building. Glass walls enclose
the lobby of the building. Transparent glass panels, joined by a thin metal frame, make the wall as transparent as
possible (see Fig. 2a). Natural light penetrating through a glass wall creates luminous effects on the surfaces of
the inner walls, the nature of which is constantly changing depending on the intensity, spectrum, and direction
of the light fluxes. In the evening, the building “works like a lamp”, illuminating the surfaces of the
environment (see Fig. 2b).

The shining “cover” of a partially glazed, harmoniously inscribed in the landscape with streamlined
forms, Makes the building of a theater in Guangzhou (China 2010) look like precious stones that overflow with
silver, or river boulders with moist sides (see Fig. 3a). The author of the project, architect Z. Hadid claimed that
during the design of the opera house in Guangzhou, she drew inspiration from the natural landscape — rivers,
gorges, boulders, and mountain slopes. The Opera building designed as a stylization of two stones on the
riverbank. Impressions and unusual facades enhanced, where concrete structures are interspersed with fabricated
glass and metal structures. These transparent inserts allow natural light to penetrate deeply into the interior of
the building. Natural light creates unusual dynamic light effects on curved wall surfaces in some rooms and

provides ergonomic uniform illumination in others.

Fig. 3. Natural light in the Guangzhou Opera House (a);
the light in the lobby of the Harbin Opera House (b) [III]

The architecture of the Harbin Opera House (China, 2015), in streamlined forms, is reminiscent of
the architectonics of a theater in Guangzhou. Smooth aluminum wall panels and glass pyramidal roof
structures have become the material by which the desired visual effect has been achieved the
combination of architectural forms with the landscape. Entering the house, visitors enter the lobby — a
large light atrium. The atriums of the large and small halls maximally saturated with natural light.
Sunlight enters through large panoramic windows on the sidewalls and glass roof, creating an interesting
game of light shading on the ceiling and white curvilinear surfaces of the lobby walls (see Fig. 3b). The
large arched windows in the sidewalls, which start from the floor, not only get light but also give a great
visual connection to the environment. The transparent roof partially covers the large auditorium. Thanks
to the glass roof, sunlight enters the large hall during the day and the darkness of the starry sky envelops
the audience in the evening. In the middle of another, smaller hall, the interior visually connected to the
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environment thanks to a large panoramic window behind the stage. Not only does this window provide a
natural backdrop for musical orchestras as a continuation of the environment, but it also creates a
dynamic set design due to the changing nature and intensity of daylight. The Harbin Opera House is an
example of a successful combination of the interior space of the building with the outside environment.
Natural light is the determining factor in this relationship.

There are also modern theatrical buildings in which natural light penetrates from all directions,
thanks to the use of frame structures and glass panels (see Fig. 4b). The Harpa Concert Hall and
Convention Center in Reykjavik implemented the basis of the principle of complete transparency
(Iceland, 2011). The lobby of the hall, the exterior walls, and the coverings are made of transparent glass
panels of light blue and light yellow colors, which mounted in a steel frame. In them, the natural light is
differently reflected and scattered, creating the illusion of dynamic space, the nature of which changes
throughout the day. The brightness of the glass surfaces contrasted with the dark gray concrete, from
which the walls of the theater hall, stairs, balconies, and more made. Visitor vision, which reflexively
searches for brighter surfaces in space, directed, first, to the transparent wall and the urban landscape
behind it (see Fig. 4a). The lobby of the building plays the role of a kind of urban “living room” because
the natural light that penetrates the interior creates a visible sense of free space and direct
communication with the environment. In the lobby and on the sidelines, filled with natural light, visitors
can not only have fun before the concert, get distracted from everyday life, sit in cafes or visit small
shops, but also enjoy the magnificent views of the sea. At night, the “Harpa” illuminated by a huge
number of LED light sources embedded in a steel frame of glass “bricks”. The building with its light,
like a huge art-framed diamond, floods the expanse of the sea and harbor with multi-colored glow.

Fig. 4. The natural light of the lobby of the Harpa Concert Center
in Reykjavik (a); image of the Concert Center (b) [IV]

Conclusions

The achievements of modern architecture have significantly expanded the means of natural light in
shaping the space and architectonics of theater buildings. This evidenced by the practice of the construction of
many contemporary theaters. Architecture offers new planning solutions, new spatial forms, and designs
following trends in architecture and design, allowing natural light to penetrate all the most remote places of
theatrical space. Today, light not only performs utilitarian functions of illumination but also reveals the
character of architectural form, gives emotional depth to architectural space, is a means of creating a figurative,
associative, and creative perception. Thanks to the use of extensive glazing and various artificial lighting,
contemporary theater architecture reflects a new reality — the blurring of the boundaries between internal and
external, real and virtual space. Due to the use of transparent structures in the facade structure, the natural light
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more actively penetrates the inner space of the theater building, creating a new reality — the openness and
accessibility of the theatrical space.
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CTEHOT PA®IsI CBITJIA B APXITEKTYPI CYUACHUX TEATPAJIBHUX BYAIBEJIb

Anomauia. Ceimno — ye cybcmpam 6i3yanbHo2o o6pasy, iio2o cymuicms [ ochoéa. B meampanornomy cnekmaxni ceimio —
ye cnocib 3anHypumu 2nsoasa 6 ammocepy, 3a0yMany pexrcucepom i cmeopery XyOOICHUKOM ceimaa ma akmopami. Yce, ujo
b6ayume 1100cvbke 0KO, A6IE CODOI HeCKIHYeHHUL okeaH KOMOIHayill céimaa. Tomy Oekopayilo eucmasu MOXCHA pO32AS0amMU SIK
OUHAMIYHY 106)008) C8IMN0BUX NOMOKIE.

V' meampanvuiii 6yoieni, 3a mexcamu CyeHiyHO20 NPOCMOPY, BANCIUGE 3HAYCHHS MAE NPUpPOOHe ceimio. Apximexmopy
mpeba He MinbKu po3yMimu npupooy ceimaa, aie i 6MImu MAaHinyao8amu HUM 3a0is CIMEOPeHHs. NOMpPIOHO20 apXimeKmypHo2o
0bpazy ma 6ionogionoi ammocghepu 6 inmep epi. CmeopeHHs C8IMI08020 cepedosuwia 8 apXimekmiypi meampy 3acodoamu
npupooHo2o ceimia — ye o0cobauGe MUCMEYMEO MEOPEHHS eMOYIUHO020 NepedlCUBAHHS JI0OUHOI OUHAMIYHO20 HNPOCIOpY
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meampanvhoi 6ydieni ma ii apximekmownixu. 3a 00nomMo20i0 ceimaa UPIULYIOMbCs MEOPYI XYOONCHI 3A60AHHS, SIKI 36005IMbCST 00
susI6eH sl 00C5216 I hakmyp apximexmypHoi popmu, cEINMIOMIHI Ma KOAOpUmY npeoMenHo20 cepedosuyd.

3a cnocobom opeanizayii c8imnoo2o cepedosua, CyHAcHi meampanvHi 6y0igii MOXCHA nOOLIUMU HA mpu eenuxi 2pynit. /lo nepuioi
3AIYHUMO Meampl, 8 SIKUX NPUPOOHe CEIMI0 NOMPANIAE Y 6HYMPIULHITL NPOCTIIP MATUMU NOPYISIMU, KPi3b MALOYUCENbHI CIMI0GI NPOpI3UL 8
cmpykmypi 306HiWHIX cmin. Y Opyeiil epyni meampie cnocmepicaemo axkmueHiue po3Kpumms 6HympiuiHbo20 npocmopy. Cminu
3AMIHIONOMbCS. HANIBNPOIOPUM 020POONCEHHSAM: SIMPadsCamy, CIMPYKNYPHUMI CKISAHUMU KOHCmpYKyiamu. [{o mpemvoi 2pynu Hanexcanib
meampanshi Oy0igi CmiHU, HAGIMb NOKPIGIS SIKUX GUKOHYEMbCSL 3 HANIGNPO30PUX YU NPO30PUX MAMEPIAiB.

3a ecmanosnenoro kiacugikayieio 00cnioxrcyeanocy ceimiose cepedosuuye maxux meampis: meamp lloooni 6 Kuesi (Vipaina),
meamp [llexcnipa ¢ '0ancoxy (Ilonvwa), onepruii meamp ¢ Ocno (Hopseeis), meampu 6 I yarnuxcoy i Xapbini (Kumaii) ma Konyepmmuuit
yenmp 6 Peiix ‘agixy (Icnanois).

Bemanoeneno, wo co0eoomi cimno ¢ meampanvHux 0y0i6Isx He IuuLe GUAGTSE APXIMEKNYPHY (OPMY, aie HA0Ae eMOYIIHY 2TUOuHy
apximeKmypHomMy BpoCmopy, € 3aco60M CMEOPEeHHs. PIHOMAHIMHUX ACOUIAMUGHUX 0Opazie. 3a60sKu AKMUGHOMY GUKOPUCIIAHHIO CKILIHHSL
cynacHa meampaibHa apxXimexkniypa idoopaicae Hogy PeaibHICb — POIMUBAHHSL MENC MINC GHYMPIUHIM Ma 306HIUHIM, peanbHuM ma
GIpNYyanoHUM BPOCIIOPAMIL.

Knrouosi cnosa: meampanvri 6yoieni, ceimiose cepedosuue, meampanoHuti IPOCip, NPUPOOHe ceimio



