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Abstract 

Light plays a vital role to improve the living space. Besides that, light is an important factor that reveals the characteristics of an architectural design.  As long as light plays a significant role in creating a space, the sense of the relationship between meaning and the symbolism of light has been inevitable.

Light has manifested its spiritual and symbolic meanings in almost all religions and non-religious architectural designs. Light in addition to becoming a tool for enhancing visual attraction also evokes sacred and spiritual emotions. However, the meaning and concept of light may vary from design to design. This thesis, considering the role of light as a meaning in the religious and non-religious building, will have been done. 

This thesis first described and analysed meaning and its role in architecture to comprehend the topic. The two case studies have been analysed through the following chapters to discover the relationship of meaning and light in the design method of a building. Finally, a brief conclusion is given at the end of the case studies in the last chapter, which is obtained by comparing the case studies building. Also, this conclusion will give a summary of the research and a point of view of the design process.



	Table of Contents 

	

	PAGE TITLE
	PAGE NO

	Copyright statement
	2

	Author’s Declaration
	3

	Acknowledgments
	4

	Abstract
	5

	List of Illustrations
	7

	[bookmark: _Hlk68791881]Introduction
	9

	Aims and objectives
	10

	Methodology
	11

	Introduction of light:
      Definition of Form and Meaning in architecture 
Definition of ‘’Meaning’’ in architecture by symbol
Natural light in architecture
Quality of natural light
Perceiving space in terms of light and shadow
Light and colour performance in architecture
Advantage and disadvantage of using natural and artificial light
Historical context of light in religious building
Power of natural light in terms of health
Function of natural light in terms of emotional

	12

	Selection of case studies
	

	Chapter 1: Analysing Sulymaniye mosque 
	26

	Chapter 2: Analysing National Assembly Parliament  
	35

	Last chapter: Analysis and comparison of case studies
	41

	Conclusion
	42

	Bibliography
	43

	
	

	
	

	
	

	
	

	

	

	List of Illustrations 

	  PAGE TITLE                                                                                                                PAGE NO
	Figure 1: four Evangelists; these animals are symbols of the Evangelists and are derived from the vision of Ezekiel, Man and his symbol, 1962
	13

	Figure 2: Egyptian sun god; symbolize the sun's life-giving power. Man and his symbol, 1962
	13

	Figure 3: light performance shows how natural light make space habitable.
	14

	Figure 4: Painting Created dramatic lighting effect. The eyes of the skin, 2005
	16

	Figure 5: Painting (by Edgar Degas) created a surprising, illusionary effect by uplighting. Light in architecture,2015
	17

	Figure 6: Three shafts of sunlight illumination give a sense of flying up. Vatican, 1971
	17

	Figure 7: Perception through eyes is a most important organ. The eyes of the skin, 2005
	18

	Figure 8 : Contrast in forms help to perceive the world in three-dimensional 
	18

	Figure 9: Sagrada Familia, light interaction with colours  in darkness
	19

	Figure 10: The centre view of Suleymaniye mosque that shows the amount illuminance, 2015
	26

	Figure 11: Aerial view of Suleymaniye mosque
	27

	Figure 12: The map of placement where Sulymaniye mosque settlement. AJ Publications, 2016
	27

	Figure 13: photo of suleymaniye mosque with yellow arrow showed the approaching route to mosque, AJ publication,2016
	28

	Figure 14 photo shows the route of approaching to mosque through hill, AJ publication, 2016
	28

	Figure 15: photo shows the perspective of view to approaching mosque through the hill, 2016
	28

	Figure 16: View the light function from the dome-level and human-level. Nevertheless, the light in up-level is more significant.
	29

	Figure 17: structure of plan illustrates the light performance through domes, niches and walls.
	30

	Figure 18: A perspective view of figure 17th. 
	30

	Figure 19: Yellow highlighted shows the area that overwhelmed by natural light through Half-dome and central dome
	31

	Figure 20: stained glass window decorated in order describe the story which is the symbol of Jabrail.
	31

	Figure 21: natural and artificial light incorporated into design ground floor, 2016
	32

	Figure 22 : suspended great circle lighting in the central of mosque, 2016
	32

	Figure 23: Exterior of Suleymaniye mosque which shows harmony of form, 2015
	33

	Figure 24: photo represents the plan of Sulymaniye mosque in context , 2015
	34

	Figure 25: The diagram shows symbolic strategy of square in Islam and its sense of unity, 1979
	34

	Figure 26: Diagram depicted some geometric figures into Islam that have various meaning, sense of unity, 1979
	34

	Figure 27: diagram shows the plan geometric form, 2015 
	34

	Figure 28: view of mosque in National Assembly Parliament which overwhelmed by natural light. pinterest,2021
	35

	Figure 29: The plan of National Assembly Parliament
	36

	Figure 30: Architype geometric
	36

	Figure31: hierarchy of design that shows steps of achieving, 
	37

	Figure 32: painting shows Mandela and its form which generally represents the spiritual journey from outside to inside,
	37

	Figure 33: diagram shows the strategy of light in National Assembly Parliament through the section, 1979
	37

	Figure 34: integration of light and form, 
	38

	Figure 35: The photo shows the exterior of the building that is surrounded by the river on three sides. 2018
	38

	Figure 36: integration of light and form
	38

	Figure 37: diagram shows function of  geometric ducts in the walls which help for air conditioner.
	39

	Figure 38: photo shows Great hall Chamber that known as a great light performance  interior in building.
	40

	Figure 39: Parliament Chamber, confirming the ability of Louis Kahn to combine architecture with light.
	40

	Figure 40: parabolic shell
	40




	


	

	


[bookmark: _Toc70545366]Introduction 

At the beginning of the research, we will get acquainted with the different definitions and characteristics of light in the introduction section, respectively; 

· The definition of light and form as a symbolic meaning in architecture is described to clarify the role of light as meaning in the dissertation and analysing the quality of light, colour and shadow that how impact the perception and meaning of spaces. 

· In the following, the benefits of natural and artificial light are comparatively reviewed to achieve their psychological effect. In addition, the power of light and its emotional impact on the human psyche is explained according to studies of wellbeing. This series of definitions at the beginning of the research helps to comprehend the subject and achieving the result.

· In the chapters, there are two case studies, one religious building and a modern building have been examined to discover the function of light in terms of meaning in their design.

· Finally, their design is compared in order to discover the design purposes.










Aims & Objectives

[bookmark: _Toc70545368]Aims: 

· Examining the role of natural light as a key element in design to give meaning and form into spaces and buildings. 
· To find out the practical function of meaning design through light and form into one case study of religious building and one in a modern building.

Objectives:

· Create a definition of meaning and form in the body of natural light in architecture to clarify the subject.
· Study and analysing the importance of perceiving space through light, colour and shadow.
· Discussing the advantage and disadvantages of natural and artificial light in terms of designing and its impact on each in the building design.
· Study the symbolic meaning of light in the historical context in Christianity and Islam. 
· Discovering the power of light and its function in terms of health and welling. How it affects emotions.
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Methodology 

In order to obtain sufficient knowledge and information to conduct the research for this dissertation, the information has been gathered through documentary and online resources. The global Coronavirus pandemic and its subsequent closure of research clusters limited my access and meant that most of the research had to be conducted remotely and online. Therefore, the two resources are:
1. Library sources such as; books, magazines, and journals 
2. Online sources including; articles, thesis and websites.

1- Library sources: research and documentary
Initially, a literature review was conducted to obtain a comprehensive definition of the selected topic of the dissertation. This review revealed that there are several definitions of the definition of light and form within architecture. 
It should be noted that the multifaceted nature of the topic encompasses different aspects, such as spirituality, psychology, philosophy and architecture, leading the researcher to consult a range of books, including those authored by renowned architects and psychologists including Louis Kahn and Jung. There were also a few several authentic architectural journals that analysed some prominent architectural works.

2- Online sources
The internet was also a useful resource for accessing a wide range of authoritative articles written by architectural experts, as well as accessing several online architectural student articles and theses. 

A descriptive-analytical and comparative analytical method has been used to analyse the data and information that have been extracted from online and library resources. First, I defined the idioms' definitions and then tried to use them to analyse the case studies. In this regard, a sample of Ottoman mosques in Istanbul and a modern parliament building in Bangladesh are analysed.
Definition of Form and Meaning in architecture 

The form is the realization of nature, made up of inseparable elements. It has no presence; its existence is in mind. Designers turn to nature to make it present. Form precedes design, Form encompasses a meaning, harmony and a sense of order. (Louis Khan, between Silent and light,2008).

A design gives the elements their shape, taking them to form; therefore, their existence intangible presence that has a meaning such as harmony, order and eternity; it means that the form carries the meanings. 
For instance, psychologically, the circle has a lacking beginning or end. It represents infinity, perfection and eternity. It is often a symbol of God and in the halo form, But the square represents solidity: a static, dependable, earthly, and material perfection. In Hinduism, it stands for cosmic order and the balance of opposites. Moreover, the triangle pointing upward, the triangle stands for the ascent to heaven, fire, the male principle; downward, grace, descent from heaven, water, the female element.

Hence, the form used as a functional meaning in architecture; Gothic pointed arches were meant to symbolize humanity reaching towards God. The construction dramatically placed a great large window in itself that filled with light. Therefore, the correlation of the form and light created a powerful meaning for worshipers in a religious building. It is for these reasons that form will provide the most valid and enduring conclusions. 

Definition of ‘’Meaning’’ in architecture by symbol
A thing is symbolic when it implies something unknown or hidden from us more than its obvious and immediate meaning. It has a more comprehensive "unconscious" aspect that is never precisely defined or fully explained. As the mind explores the symbol, it is led to concepts that lie beyond the grasp of reason. The wheel may lead our thoughts toward the concept of a " divine " sun, but at this point, reason must admit its incompetence; man cannot define a " divine " being. 

Many Cretan monuments, for instance, arc marked with the design of the double adze (Jung 1964, man and his symbol), and this is an object that we know, but we do not know its symbolic implications. For example, in old churches, animals such as lions, eagles and oxen are symbols of the Evangelists and derived from Ezekiel's vision as many Christian does not know (Figure. 1).
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Figure 1 three of the four Evangelists in a relief on Chartres Cathedral. Above)
	[image: ]
Figure 2 Egyptian sun god; a decoration on the back of a throne belonging to the 14th-century B.C. Egyptian pharaoh Tutankhamen.




This is the same analogy to the Egyptian sun god Horus and his four sons, three of the four Evangelists (in a relief on Chartres Cathedral) appear as animals: The lion is Mark, the ox Luke, the eagle John.
 
Also animals are three of the sons of the Egyptian god Horus (1 250 B.C.). Animals, and groups of four, are universal religious symbols. Moreover, there are such objects as the wheel and the cross that are known all over the world but have a symbolic significance under certain conditions. 

In many societies, representations of the sun express man's indefinable religious experience. Also, a decoration on the back of a throne belonging to the 14th-century B.C. Egyptian pharaoh Tutankhamen is dominated by a sun disk (Figure.2); the hands at the end of the rays symbolize the sun's life-giving power. Left, a monk in 20th-century Japan prays before a mirror that represents the divine Sun in the Shinto religion.

The symbol use as a meaning, because there are innumerable things beyond the range of human understanding, we constantly use symbolic terms to represent concepts that we cannot define or fully comprehend.

This is one reason why all religions employ symbolic language, but this conscious use of symbols is only one aspect of a psychological fact of great importance: Man also produces symbols unconsciously and spontaneously, in the form of dreams. It is not easy to grasp this point. But the point must be grasped if we are to know more about the ways in which the human mind works.

There are, moreover, unconscious aspects of our perception of reality. Even when our senses react to actual phenomena, sights, and sounds, they are somehow translated of reality into that of the mind. Within the mind, they become psychic events whose ultimate nature is unknowable. Thus, every experience contains an indefinite number of unknown factors, not to mention that every concrete object is always unknown in certain respects because we cannot know its ultimate nature.

Natural Light in Architecture
	To create a habitable space in which people can live comfortably, that space must be considered in light. Human beings are naturally drawn to light. Almost all forms of life on earth depend on sunlight; we are "driven" by it. 

Natural lighting is one of the most important aspects of architecture for its impact on the wellbeing of humans, energy conservation, and enriching the spaces. There is no doubt that daylight produces positive effects, both psychological and physiological.
	     [image: ]
Figure 3 Natural light performance 



Peter Zumthor describes light as an element that has a spiritual quality. It can be moving and exhilarating and can cause feelings of serenity and calmness. Due to its mystifying quality, it is often used in places of worship. (Zumthor, 2006) In ancient Greece, the sun was considering for its spirituality and was always considered in the architecture of sacred places. 

Architect Louis Kahn reinforces this idea by saying that natural light can affect our emotional responses and is responsible for our wellbeing. Therefore, it must be an essential tool in the hands of an architect in the conditioning of atmosphere in an architectural space. It is the most important criteria of the identity and character of a place. (Kahn, 1969) 

Quality of natural light in architecture 
People often think that "good quality light" means the same as "much light" and that increasing the amount of light will necessarily help us see space better. However, this is not always the case. The quality of the light is just as important as its quantity- and this property may include the position of the light source, the colour and even the dazzling effect of light shining directly in the eyes (glare).

To understand the complexities of this situation, we need to know that if an object is illuminated by symmetrical light sources that eliminate shadows, it is difficult to understand it in three dimensions. Side illumination produces relief so that we can see the volume object since we need shading as much as light to view the world correctly. Direct frontal light is usually a poor light: because there is the least shading, it is harder to identify texture, shape and contours. Therefore, in terms of lighting effects, the position of light sources is critical, and if they are asymmetrical, it usually helps us see things better.

Experimenting with moving the light source or sources enables us to find the position that offers a perfect impression of relief and texture. This is especially important where we wish to use lighting to enlarge a space visually. In extreme cases, simply increasing the amount of light in space may produce unwanted diffraction or interferences between different light sources. The placing of an opening will affect how light enters a room and illuminates shapes and surfaces.

If we make an opening in the ceiling, the incoming light will be diffuse and homogeneous; if we make an opening near a corner, the light will wash the surface of the plane adjacent and perpendicular to that opening, and these surfaces will reflect indirect light. 

An opening in a north wall in the northern hemisphere will create light without direct sunlight, which can be very appropriate for some uses but may seem cold for others. An opening in a south wall at the same latitude will provide much direct sunlight in winter when the sun is lower, but not in summer. Light is "right" when its quality and quantity are appropriate for space to which it belongs and adapted to the project's function and needs.
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Figure 4 Early baroque artist Michelangelo Merisi da Caravaggio Create dramatic lighting effect in his painting.



The lateral light used by early baroque creates spectacularly dramatic effects by adding the third dimension by reducing the light to just one source (Figure.4). The uplighting of old churches has the same effect as theatre stages, which we see in the paintings of 19th-century impressionists such as Edgar Degas, created a surprising, illusionary effect (Figure.5)

As light and gravity usually have the same direction, from up-down, a change in light gives the illusion of the same effect with gravity. So the visitor in the church and the dancers in Degas' 
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 Figure 5 : painting (Edgar Degas) and cathedral creates  a surprising, illusionary effect by uplighting.
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Figure 6 Three shift of illumination from sunlight into darkness space of basilica in Vatican, create a sense of illusion. 
    


paintings under the uplight look like they are about to take flight (figure. 5). That kind of lighting is theatrical and dramatic in all senses, and it is used to create an atmosphere of enchantment and unreality. It creates shadows, shading and textural effects that may be lost in modern lighting systems. Interestingly, the English word "light" means both "illumination" and the opposite of "heavy". 

Basque sculptor Eduardo Chillida, in his approach to light, faced the question of whether objects weigh the same when they are in the dark as to when they are lit up.

The Basque sculptor Eduardo Chillida, who, in his approach to light, engages with Spanish philosopher María Zambrano; both question whether objects weigh the same when they are in the dark as to when they are lit up.

Therefore, Organized Several equally bright lights or different lights with different brightness levels can produce visual ordering and different sensations. However, it is equally possible for light sources to interfere with one another, increasing or changing their respective effects. In such cases, the form, and their spatial connectedness, become incomprehensible. If several light sources are to cooperate, they need to organize a hierarchy, giving one of them the top part of the 'motivating source' and weaker supporting roles to the others".

Perceiving space in terms of light and shadow 

	We do not see the world directly. What we see is a two-dimensional pattern of light that falls on the retina of our eyes. In order to arrive at the three-dimensional world - with its trees, people, cars, etc. we have to interpret that pattern, making sense of the discontinuities and variations in the light. 

	[image: ]
Figure 7 perception through eyes is a most important organ.



	To take a simple example: what falls on the retina might be the image of a flat circle, with light and shading combined in a particular way; our complex prior experience enables us to recognize this particular combination of light and shadow as a ball. In other circumstances, we might recognize it as a two-dimensional photograph of a three-dimensional ball. 


	[image: ]
Figure 8 Abstract world painting; perception the world in three-dimensional by light and shadow.


Furthermore, shadow, or shading, enables us to perceive things in three dimensions because we can interpret variations of shading in the flat image that falls on our retina. When we draw a two-dimensional picture of a three-dimensional object, we do the same thing in reverse - denoting relief and form through shading.
The shading on a dome will gradually become deeper, whereas the edges pyramid will show a sharp line between light and shade.

Light and colour performance in architecture

We do not apprehend the essence of an object directly, but we abstract it from the information that reaches us, and we interpret that information differently depending on the precise situation in which we find ourselves. 

What this means is that seeing is not a purely physical operation but a psychophysical one. And the mind deals not only with the levels of intensity of the light received by the eyes but also with its colour or colures. Psychologist Rudolf Arnheim's research on sensory knowledge points out that our experience of colour resembles that of "affect" or emotion. 

The interplay of light and color can also play an important role in perceiving space. When light interacts with colour, it can create powerful atmospheric spaces. Moreover, the use of coloured window panes and coloured mosaics can produce a breathtaking visual effect.

	Colour is best perceived when light is just beginning to give way to darkness: a time of colour, shades, special effects and their magic.

An example is the Basilica Sagrada Familia (Figure.8), where the coloured windows transform light into colorful air, evoking an exhilarating sensation, making you feel floating in a transparent liquid filled with colors, creating euphoric feelings and emotions.

It is a sensation caused by an interplay of light and color, heightening the immateriality of light, projecting a cosmic atmosphere and ambience.

	[image: ]
Figure 9 Sagrada Familia, light interaction with colours  in darkness.



Advantage and disadvantage of using natural light in an architecturally designed space.

Studies showed, studying in daylight improves study results.  Also, working in daylight promotes human's mood and motivation; therefore, the work is done faster, it involves more pleasure, and the results are generally better.

Furthermore, using natural light up to the maximum can help to decrease the amount of electricity and ultimately help the next generations. Access to natural light helps to improve human's circadian rhythms, therefore it reducing human's stress.

There is proven that daylight directly affects well-being, productivity, and overall satisfaction, and people naturally drown in light. Also, public places that included skylights over sections found that visitors were more in that lit part by natural light. Consequently, the rooms that lit with day-light increase comfort and the mood of people living in them.

Although daylighting can provide various positive results regarding worker performance, if a daylighting design has not been performed correctly, it can produce negative results. For instance, the crucial point is controlling glare; Direct sunlight penetration in classrooms and office spaces often produces an unpleasant glare on work surfaces, making it difficult to work or view a computer screen. Even dazzling light might cause the sense of spirituality in the religious building has lost. Moreover, in public places such as museums, natural light damaged would make the artworks. 

The sun is such a powerful source of light buildings, and it can also produce large amounts of heat. Natural lighting can result in undesirable heat gains if not appropriately planned; however, window treatments, window films and glazing can shade a window or diffuse direct sunlight, minimizing heat gain. The proper orientation of windows and skylights can admit direct and diffused daylight, producing the best combination of light for a building while also reducing glare. 

In the modern era, artificial light gives us extra time to be awake, work, study, and leisurely, and it would not be possible without artificial lighting. Many modern artificial lights can imitate natural light or affect very close to it, allowing us to experience a more extended day. However, for a sacred space, artificial light cannot play the role of natural light as a metaphor of God because natural light is independent of an energy source; hence, natural light is the closest metaphor to God in religious belief.

Artificial light is used as an excellent tool for design with the least risk (cost) in the interior or exterior design. In contrast, design with natural light requires more experience and skill because the natural light design is directly related to the building components (orientation, window size and apertures).
 
It should be noted that in some public places such as a museum, natural light cannot directly be used because the existence of harmful rays of natural light can damage some artwork like painting.

Historical context of light in religious building

Light is almost a pervasive symbol of personal religious experience. "Light" is one of the things that exist in the physical environment of man and has strangely affected him and has had the most connection with his thoughts about the divine (Edwin Bowen).

It is a personal mystical experience that is precisely the reason for religion. The human mind deals deeply with symbolism (Jung 1964). Religions has a set of symbols that essentially respond to conscious or unconscious images in the human mind.

Light is the most common symbol of this personal mystical experience. The connection between the symbol and that which it represents is undoubtedly one reason why light has such an influential role in religious architecture.  However, the psychological experience of light evokes strong responses in humans that are separate from its religious symbolic connection but still produce emotional results comparable to those of the religious symbol.

 Historical context of light in Christianity and Islam

Light is a universal symbol for transcendent and supernatural knowledge, knowledge of ultimate reality, as is true in Western Christianity and middle eastern Islam. It should be considered that in all great religions of ancient times, the chief (''Sun'') gods are characterized by their relationship with light. 

The religious symbolism of light in many cultures preceding Christianity had various forms: lightning, fire, glowing bodies, and in many religions, the symbol of light was a variety of ideas: ultimate truth, purity, the world beyond. Light is significantly associated with the exceptional qualities of mystics or persons who have special knowledge or powers. 

Light is associated with Christianity and Islam, the idea that light symbolizes secret knowledge. Receiving the excellent knowledge with the holy light, according to the many illumination stories in Christianity and Islam, get the holy knowledge by observing light, from stars to burning apparitions.

The initiate receives illumination-divine knowledge and grace-at the sacrament of baptism; Christ was illuminated as he passed into the state of pure divinity at his transfiguration. Baptism is repeatedly associated with the literal illumination of fire; the Holy Ghost appears as a flame, as in the burning bush; Moses in Exodus 34 descends from Mt. Sinai with the law, shining frightfully; St. Paul is blinded by an intense light that leads to his conversion. (Eliade 1969).


‘’’Moses and the burning Bush’’’
There the angle of Lord appeared to him in blazing fire from the middle of bush. Moses stared in amazement. Thought the bush was engulfed in flames, it didn’t burn up.                            ‘’ Exodus 3’’ 

Light as a religious symbol for knowledge, truth, reality encompasses more than "the intellectual apprehension of reality," but also, emotional element: the sensual pleasure of physical light, the physical and emotional awareness of existence given by light. The proper lighting for a religious building depends on the symbolic meaning and the effect the service is intended to have on the participant. Although all religions are rooted in some combination (myth, doctrine, ethics, ritual, experiential), the form and way of emphasizing each differ. 

The emphasis of various religions, separating them into "mystical" and "prophetic": the religions of Judaism, Christianity and Islam are "prophetic," centring themselves around a prophetic message that brings the will of God to them.

For instance: the symbolism of the glowing, toplit interior is obvious, the strong light streaming down from heaven where God lives, its strength and its altitude so beyond the normal experience of the tiny visitor below that the emotional experience and the dogmatic teaching create an impressive phenomenon of the overall religious experience.

The vastness and glare (and the original diffused light all over) serve to produce a sensation of sublime in the visitor, an awareness of things greater than oneself, as emphasized by Christianity in general and particularly in the Orthodox mysticism.

1.Natural light in terms of ‘Health’ 

Daylight has long been associated with health, and in Hobdy’s book, The Healing Sun, he reminds us of the work of Vitruvius in the first century BC with his ten books on architecture. Among the classic principles of harmony, proportion and symmetry, as Vitruvius set out, he emphasized that architects should be careful about designing the buildings, selecting healthy sites for their buildings, and prevented illness. It was clear that the healthy site orientation permits the introduction of natural light. 

The presence of natural light when it is available in a building is an important environmental consideration. It is often forgotten that the heath of people equals to adequate light. Poor daylighting and the lack of sunlight described as ‘Seasonal Affected Disorder or SAD, which affects many people at specific times of the year due to the lack of sunlight. 

Also, poor lighting can affect humans’ health. Badly designed or poorly maintained lighting can cause stress and lead to various forms of the disease, eye discomfort, vision or posture. Dry or itching eyes, migraines, aches, pains and other symptoms, often known as Sick Building Syndrome, can be caused by inadequate or inappropriate lighting design. 
Suppose staff visually are weakened through inadequate working poor lighting. In that case, their production may be reduced to a much greater extent than the benefits of installing less energy-efficient (but less user-friendly) lighting.

2. Functional of natural light in terms of ‘Emotional’ 

The human response to light as a force that emotionally and instinctively attracts is one of the most fundamental human instincts. Light is the medium that the most relied-on human's sense organ, the eye, operates.

The evocation of the emotional experience must be the goal and core of the religious design. A designer of religious buildings except for the spiritual aspect of light through meaning should know the physical aspect of humanity eyes against the light function. For instance: the human eye is most perfectly tuned for twilight rather than bright daylight.

Mist and twilight awaken the imagination by making visual images unclear and ambiguous, a Chinese painting of a foggy mountain landscape, or the raked sand garden of Ryoan-ji Zen Garden give rise to an unfocused way of looking, evoking a trance-like, meditative state. absent-minded gaze penetrates the surface of the physical image and focuses in infinity. (the eyes of the skin 2005).

With light and religion both being such powerful entities in the emotional lives of humans, it is not surprising that the two are themselves often linked together. Light plays a significant role in religious mythology and practice. It is, therefore, natural that light should figure significantly in the church, temple, mosque. Above the emotional experience of light, cultures have infused light as a symbol with myriad religious meanings.

With its emotional impact, interior light may be the most important visual factor in the success of a religious building as an appropriate environment evoking both the personal and communal religious experience. 

Church and mosque architecture stimulate sentimentality visual facets in religious buildings: the structure's totality (depict of Symbolism through geometric form, colour, light, shadow; its interior atmosphere "that evokes in the worshipper an awareness of God;" its detail and ornament; in creating an interior atmosphere, nevertheless the most successful accomplishments were control of the quality and quantity of light.

In order to increase the desired spiritual lighting effect in a religious building, the importance of light at the psychological level, religious tradition and mythology are required. As concerns architecture, Edmund Burke's view is that buildings whose purpose is to create feelings of the sublime, with as high as possible contrast between areas of light and darkness. 

Nevertheless, the designer of religious structures, in visualizing the emotion-generating goals of the structure to be built, maybe better served with an analysis of religion. Religion can be seen as relating precisely to a mystery as well—the individual religious experience. Religion produces emotions of sublime, "the feelings of awe and wonder, the sense of approaching a mystery, the apprehension of some power or quality greater than oneself...intimation of a supernatural power or reality" (Bishop and Darton1987, 12). 

And also Kahn pointed out about ‘’Wonder’’. it is a first response to the intuitive, which was a great feeling, is the closest intoucheness with your intuitive. They are born out of the unmeasurable, therefore the great works of art it (between silence and light 2008).





[bookmark: _Hlk68865499]




In this section, two case studies are analysed and reviewed separately in terms of natural light and meaning, which are mentioned in the research methodology.

Chapter 1: Analysing Suleymaniye Mosque
 
Strategy of form and meaning in Suleymaniye mosque



[image: ]
Figure 10 Suleymaniye mosque


	


Suleymaniye Mosque introduction and its Characteristic 
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Figure 11 Aerial view of Suleymaniye mosque



Suleymaniye Mosque is a vast complex designed by Sinan to highlight the religion in the Ottoman Empire at the heart of the state.

The pyramidal domes and two pairs of minarets with differing heights crown the skyline.  placed above one of the highest hills, the layered domes and terraced landscape appear to become part of the city's natural topography, such as the Falling water Wright's building that seems to grown from nature.
Sinan formed the sloping area with terracing and protecting walls way complex that seems to arise naturally from the city hill. Not only providing the visual highlight of its skyline but also giving a wide-ranging view back towards the city. The approach is through the complicated corners, up steep, narrow streets, gaining perspectival views. 
 
	Arriving at the top of the hill, small eye-level holes through the marble boundary wall provide glimpsed views of the gardens and golden light within, which are incredibly fascinating in the evening.  
Only when passing through the entrance gates into the sacred space will see the composition geometry as a whole in its supreme form to join a further cinematic sequence that ends in view of the city from which the visitor has come, offering transcendent reflection serenity
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Figure 12 The map of placement where Mosque settlement. Red arrows show the approaching to mosque through the slope
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Figure 15 perspective of view 2. Refer to figure 12, (view3)
	[image: ]
Figure 14 shows the another view of approach to mosque. Refer to figure 12,(View 3)
	[image: ]
Figure 13 Arial view of Suleymaniye mosque shows the route that already highlighted with red arrow at figure 12.(view3)


Function of natural light as meaning in the body of the symbols and metaphor in Suleymaniye mosque

Symbols and metaphors have been attractive to Muslim scientists, philosophers and writers, who believe that the human mind could not comprehend the world's infinite (unmeasurable) meanings. This idea was based on a religious understanding of the universe that God cannot be defined.  Therefore, the architecture of most mosques is full of elements whose meaning is determined by symbols and metaphors. Also, in western architecture, many architects and architectural critics have expressed their analyses of the meaning of building in terms of metaphor. 

Suleymaniye mosque in architecture for Sinan act as adjectives to express an issue through symbols and metaphors. Examining the interiors and exterior of Sinan's mosques, it becomes evident that the expression of its symbolic power through the control of light and composition of the form provided a way for Sinan to evoke a broad range of ideas, feelings and that were central to his philosophy of design.

The main idea of the mosque is through the control of natural light and also artificial light. Sinan connects the sacred space through that space, the worshippers, to the light of Allah. Hence, light in the mosque is a connecting link between the people and the almighty God. The Verse of Light in the Quran/Al-Nur implies the only metaphor for Allah in the whole of the Holy Book:

24:35 Allah is the Light of the heavens and the earth. The example of His light is like a niche within which is a lamp, the lamp is within glass, the glass as if it were a pearly (white] star lit from [the oil of] a blessed olive tree, neither of the east nor of the west, whose oil would glow if untouched by fire. Light upon light. Allah guides to His light whom He wills. And Allah presents examples for the people, and Allah is Knowing of all things... 24:37...And he to whom Allah has not granted light- for him there is no light.

Like Christianity, which posits Christ as 'The Light of the World', the metaphor of light as a symbol of omniscience and divinity is very powerful for Sinan and Muslims.  However, the interior light in the Suleymaniye Mosque, physically, spiritually and symbolically, created a very strong connection with the physical world.

	[image: ]
Figure 16 Suleymaniye mosque, interior. 


Daylight enters Suleymaniye mosque through various openings. A series of vertical windows encircle the dome. When windows are close together, the aggregate of light causes the dome to appear to float. Sinan incorporates windows into semi-domes, where they help to support the central dome structure and expand the floorplate.

Hence, Sinan's use of windows at all levels in the mosque has a deep understanding of the power of natural light and its metaphorical role in evoking the knowledge of God. Moreover, by creating openings at both dome-level and human level (Figure.15), Sinan attempted to bring the natural light from different sources and spread light throughout the prayer hall.

Each window is designed with a double skin of glazing, with roundels of Venetian glass set in gypsum plaster on the outside face of the wall and an inner layer of thinner. In between is a meter void deep. Hence, the light that enters through it became reduced, and its intensity is scattered; therefore, it provides soft and warm light. Consequently, the role of light reinforcing the metaphor of Allah is everywhere. Therefore, the large interior space of Suleymaniye mosque requires adequate lighting to achieve such a powerful symbol; the only way is to increase windows and openings in the surrounding body of the prayer hall.


	[image: ]
Figure 18  Perspective view from central
	[image: ]
Figure 17 Plan: red lines show the light performance through domes. niches, and walls



The walls, which carried the weights of the upper domical roof, created many openings within, including one hundred and fifteen windows different in shape and sizes to provide the prayer hall with enormous amounts of daylight (Figure.16)

Sinan deliberately uses the tympanums (semi-circular) on the east-west transverse axis to illuminate the central nave. Thus, tympanums, with forty-six windows, became very close to the centre of the prayer hall and in direct confrontation with the sun rays.

Large two half-domes played a symbolic role, cosmos; each of them has impressed with twenty-six windows divided within two rows, thirteen windows opened in the corner half-domes and the central arch, thirteenth windows opened in the large half-dome. The drum of the central dome received thirty-two windows distributed in a central manner for more light and glow.

	[image: ]
Figure 19 Yellow highlighted shows the area that overwhelmed by natural light through Half-dome and central dome.




	
The high windows in the great Suleymaniye Mosque is rooted deeply within religion; Sinan illustrates this connection with the symbol: 'the colours painted glass were changing their colour with each light, is the symbol of the wings of the angel Jabrail (Figure20). Every minute that light pass through the windows produces an image of the beauty of the spring.


Furthermore, the openings in the ground level are less decorative in contrast with the decorative arched windows of the up-level to draw the eye upwards and refer to Allah.

	
[image: ]
Figure 20 Decorative window (stained glass) which is the symbol of Jabrail.




The function of artificial light as a metaphorical meaning in Sulymaniye Mosque

	Sinan also brings a layer of meaning through artificial lighting design, which plays a connective role between the human and the divine. Specially designed artificial lights for the mosque include suspended glass lanterns in a group of circular metal frames (Figure.21). 


These lamps provide another embodiment of glorifying and praising God, so they are often embellished with calligraphy, emphasizing the verse of light and reminding that God is light.


Suspended circle lighting is one of the important features of the spatial perception of the mosque. In the analysis, the suspended circle lighting is approximately three meters above the prayer rug, which is the human zone (Figure.22).


It gives a foreground view into the cosmic world of the dome above, a low-lying glowing cloud form that separates earthy from celestial. They turn the material, terrestrial realm of the worshippers into a sacred realm with special meaning for communication with the cosmos.
	[image: ]
Figure 21 perspective view that shows artificial light; suspended circle lighting.
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Figure 22 suspended great circle lighting in the central of mosque



Form as a symbolic meaning in Suleymaniye Mosque

Many philosophies are expressed in the form of an allegory, and allegory is an easy way to understand complex things. Like proverbs that say complicated things, the symbol replaces something else, and it is the carrier of meaning. In the Islamic viewpoint, the concept is related to proverbs or divine attributes. The architect of Suleymaniye mosque has tried, with different symbolism creates a space that references several symbolic meanings in Islam;

	[image: ]
Figure 23 exterior of Suleymaniye mosque

In Suleymaniye Mosque, the dome is located on a square, and its border is octagonal, symbolizing the eight angels, the word of the throne. Indeed, the concept of the structure in the mosque is related to divine attributes and a proverb in Islam; the Prophet, in his description of ascension, addresses a vast pearl dome placed on a square.


This design is a dynamic octagonal geometric form that arises from the centre, a square enclosed in a circle. (Figure .23). The square is a symbolism that tries to show that everything is born of one and goes back to it. That means we are all born from God; Jabir ibn Hayyan incorporated the first magic square into Islamic alchemy (Figure.25). Nevertheless, this form used in the mosque for this mean, but rarely genius Islamic architecture could successfully express it through the structure.
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Figure 24 plan of the mosque which show the geometric form

The most symbolic shapes to express unity in plurality or plurality in unity are regular geometric figures placed inside a sphere seen in Suleymaniye mosque and most mosques (Figure 26). The circle symbolizes the perfect form and relates to the heavens and to God.

Moreover, some visible patterns on the decoration of the dome to the cubic body of the building are complex geometrics of a square revolving within a circle, a metaphoric indication of the world's relation to the universe (figure 27). All these bodily experiences, and the forms that create these, have their deeper meanings. Metaphoric and symbolic references in mosques may be clear for experts and unconsciously felt by many visitors.
The specific design of geometric shapes and form have the power to reach deep into the unconscious and effect subtle changes in the observer's mood. This feature is most visible when applied by a skilful architect. For example, Hagi Sofia's soaring grandeur gives a sense of inner calmness and evokes a sense of boundless spirituality in the visitor. 


	


[image: C:\Users\Namayan\Desktop\jaber.png]

Figure 25 symbolic square
[image: ]
Figure 26 these geometric figures into Islam have various meaning such as : N4; material – N 5; nature – N6; body – N7; universe( sense of unity 1975).
[image: ]
Figure 27 plan; the Sulaymaniyah mosque form and its decorations are thus perfect expressions of the synthesis of man's world and the realm of God.


[bookmark: _Hlk62472134]Chapter 2: Analysing National Assembly Parliament


We were born of light. the season are felt through light; we only know the world as it is evoked by light.  
                                                                                                         ‘Louis Kahn’    
                                                                  

[image: ]
Figure 28 the view of mosque in a part of the building which overwhelmed by natural light

	Analysing National Assembly in terms of Form and meaning 

Being a building for a national parliament, this is a building of highly representative and monumental character. Kahn tried to accommodate this significance for national representation through a construction based on archetypal geometric forms (Figure 9). It is situated in an artificial lake and it is a fortress-like appearance in a glance. and in some cases including its layout formative like a mosque.

Kahn used geometric as an immense expressive power. This synthesis of the instrumental and the poetic was central to the universal appeal of his work. 
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Figure 29 the plan of National Assembly Parliament
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Figure 30 architype geometric


The National Assembly was planned to be a complex of three geometric shape: combination of the squares, circles, triangles. The shapes that Kahn used for as a structure, the strong geometry that organizes these shapes derive in part from ancient architecture and his understanding of psychological impact of those shapes. This is the one of Kahn's great achievements that how ingenuously utilize them. 

For instance, the flowing effect of the domes in Sulymaniye mosque seen from the inside, or the effect of the domes as they flow into each other from the outside, are very similar from the kinds of effects that Louis Kahn achieves in his National Assembly building in Dhaka through different form relations. Khan shows how modern architects could learn from the principles of the past, and using those once again but in a different way.

 


[image: ]
Figure 31 hierarchy of design the plan  

	As an example we can refer to the geometric patterns on decoration which are synthesis geometries of square within circle, a metaphoric implication of the world's relation to the universe, However, these patterns that are visible on decoration are also implied in the structural relation of the dome to cubic body of the building. while metaphoric references may be mostly to experts they are nonetheless unconsciously felt by many observers. For instance; archetypal geometric forms effect such as Mandala which is the synthesis of circle, square and triangles and Combinations of these forms can produce extraordinary visual impacts. (Figure 32)

	[image: ]
Figure 32: Mandela; geometric configuration of symbols for establishing a sacred space. 


undoubtedly all these bodily experiences that the forms create these, have their wider meanings in relation to how a culture relates itself to the world. (Jale Nejdet Erzen).
National Assembly began at the periphery, where light and water is, and the idea of an Assembly as an institution of man.  Also, the institution of an Assembly is formed by the interaction of the space, democracy, people and considering his theory. Kahn was concerned with how the person and the building come together. Every element individually is a component of a large whole, and a mosque in the entering to Assembly becomes a place where the sense of connection put before you through the Assembly. 
[image: ]
Figure 33: The diagram illustrating the silence and light strategy of Louis Kahn. 
	Form and light correlation

National Assembly introduced a lighting element to the structure of the design. Look at a series of geometries; the choice of geometry is the choice of light components. Forms of geometries as solids frame light spaces. 

The holes are hollow and big, so the holes are a room that makes light, and these complex shapes can illuminate the spaces. ​ It is a similar design to the solid column strategy of light of Louis Kahn.
In National Assembly, the cooperation of silence and light is manifested in the ordering of space, light, materials and structure. 

These elements are ordered in a way to create a poetic experience.
Louis Kahn's theory 'silence and light' is an expression of the relationship between the spirit of things and the manifestation of that soul in the objective world. theory of Kahn; Silence and Light is similar to the relation between soul and being. 

Kahn indicates the meeting between Silence (soul) and Light (being) as inspiration, and Inspiration is the feeling of beginning at threshold where Silent and Light meet. This dominant luminous source can be visualized as becoming a wild dance of flame(light) that settles and spends itself into the material(form).

For Kahn, light was an important aspect in the design of a building, not just as a way to illuminate a space, but rather conceptualizing light as a creator of space. Therefore, Light perform as a meaning in Kahn’s design.

Geometric shapes in different faces of the facade have a dramatic effect on the overall composition of the building (Figure 35,36).
	


[image: ]
Figure 34 light-giving element to the interior of the building by giant geometry in the outside layout.
[image: ]
Figure 35 significant in its simplicity, with regular geometric shapes in the context of water gives a sense of lightness of the form
[image: ]
Figure 36 Large openings of regular geometric shapes designed to achieve natural light
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Figure 37 bsouth elevation; geometric ducts in the walls and ceiling also help for air conditioner.
	




The Geometric shapes are also abstract shapes found in traditional Bengali culture to create marriages of old and new cultural identities. 
Kahn used some of these shapes, specifically the circle enclosed in a square and the square enclosed in a circle, to provide some of the rooms double walls; in design, the sun comes through openings in the outer wall and is reflected back and forth between the two walls before entering the room. 

Thus, the design of the parliament building evolved from the basic human need to protect against the glare and rage of nature. This has been achieved through the overall arrangement of the complex in different groups of buildings in which arcades deeply recess regular external lines with huge geometric.

Openings on their outer facade. The building opening provided full air-conditioning, whose presence is visibly expressed by the geometric ducts in the walls and ceiling (Figure 37).



	Analysing National Assembly Parliament’ light performance 

The starting point at National Assembly is the institution of the Great Hall Chamber. The institution of the chamber is expressed through the harmonious ordering of elements. Ultimately, the ordering of space and light transcend their material properties and raise the building into the realm of endurance and poetic experience.
In the National Assembly, Kahn designed a great space in central. Light enters space through the ceiling, through stacks, and through an enormous circle that encompasses an octagon shape. In this central space, the parliament is placed (Figure. 38, 39).
A great hall is at the center of this building and is lit by natural light from above. The roof over the hall becomes a giant structure for transforming the light as it shines through holes of various shapes and reflects off the great beams before coming down into space. He brought light through high skylights in the great octagon ceiling to prevent warming, which light enters the hall from side angles. 

There is a significant feature above the parabolic shell that lets daylight reflect from the surrounding walls, and the octagonal drum filters into the Parliament Chamber, confirming the ability of Louis Khan to combine architecture with light (Figure. 40.) Also, this central building has nostrils for the intake of fresh air from exhaust sub-towers of vitiated air (figure40).
In the ground floor of the south wing. There it enjoys sunlight and a view over the lake and garden that lie that side of the building. this dynamic light transmits a sense of universal into the room.

	


[image: ]
Figure 38 Great hall Chamber interior that shows the roof light performance

[image: ]
Figure 39 Circular domed, which encompasses octagon shape as the ceiling above of Great Hall Chamber.
[image: ]
Figure 40 parabolic shell showed by red arrow



[bookmark: _Hlk57978122]
Last chapter: Analysis and comparison of case studies 

Light in the Suleymaniye mosque is a symbol of spirituality; also it has had the main purpose in designing the mosque; therefore, for this purpose, the illumination and coloured windows had a mysterious splendour that leads one to a higher spirituality.
Hence, the design of stained glasses has a visual attraction and provides a calming and psychological atmosphere that has an important impact on our emotional and spiritual message. Therefore, focusing on this feature distinguishes the religious building from the non-religious one.
  
In khan's building, light is a manifestation of the sublime world and the mind world.  In other words, Kahn understood the world differently, and he constantly sought for a beginning, and the light was for him a material that appears in the form because the light was the source of all beings. Khan claimed that the form lacks character, and the design gives shape and form to the elements. Indeed, in Kahn's design, form is formed when it is characterized through harmony and order. Otherwise, it is not very meaningful.

While in Sinan's design, form inherently encompasses the meaning such as infinity, but in khan's design, the form takes meaning through designing, and designing is an idea that comes from intuition (unmeasurable), and intuition is a great gift that exists in mind, so an architect gives it to presence. In fact, the theory of light and silence that had spoken about unmeasurable and measurable is depicted in Khan's design through the combination of light and form, a philosophical design.

Nevertheless, there are many features is common in both building for instance; effect of the domes seen from the inside, or domes they swell and flow into each other from the outside, are not very different from the kinds of effects that Louis Kahn achieves in his parliament building in Dhaka through different form relations. 
Experiencing the mosque as a metaphor for divine spirit creates a special relationship from god with people. This relationship is depicted by symbols such as light and form.

While in Sinan's design, form inherently encompasses the meaning such as infinity, but in khan's design, the form takes meaning through designing, and designing is an idea that comes from intuition(unmeasurable), and intuition is a great gift; its existence is in mind, so an architect gives it to presence. In fact, strategy of light and silence speaks to unmeasurable and measurable. This theory is depicted in his design through light and form.
[bookmark: _Hlk70092154]
Conclusion 

As a result: all design rises from individual thought, knowledge and experience, it meant that each architect had expressed his individual experience of the world that has understood, however the light and form act as a main character to convey meaning in both buildings; light is the only element that describes the power beyond the world, which is significantly is used in both buildings, but its character represented differently once as an inspiration and once a symbol of God. It should not be forgotten that the cultures and beliefs significantly impact the character of those elements in design.
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