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Abstract - Few ancient structures inspire spiritual reverence and architectural awe like the Roman Pantheon. Designed as a 

temple and a cosmological instrument, the Pantheon depicts how Roman architects transformed daylight into a divine symbol. 

This paper examines the spatial arrangement of light and shadow in the Pantheon. It analyses the design elements, such as the 

oculus, dome, coffers, and niches, work together to create a sacred atmosphere that aligns with Roman cosmology and ritual. 

Deeply immersed in the spatial dynamics between the architectural elements and phenomenological impact, the research explores 

the movement of sunlight within the Pantheon and its effect on the interior volume of space. Sunlight, which shifts throughout 

the day, animates different parts of the space, transforming physical architecture into a living symbolic environment. This paper 

examines the Pantheon as more than a mere feat of engineering. Analyzing its architectural expression, ritual context, and 

religious symbolism, it positions the structure as a spatial articulation of metaphysical ideology. The oculus serves not just as a 

structural opening but as a medium through which cosmic time and spiritual alignment are expressed. The findings further 

demonstrate how the careful calibration of daylight can elevate the architectural experience, imbuing it with a sense of sacred 

resonance. 
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I. INTRODUCTION 

The dynamic interaction between light and shadow plays a 

crucial role in the architectural experience, particularly in 

sacred buildings where illumination goes beyond mere 

functionality to convey spiritual significance. In sacred 

architecture, light serves not just as an environmental factor 

but as a symbolic force that bridges the physical and 

metaphysical worlds, influencing the emotional and ritualistic 

experience of space [1], [2]. Among ancient structures, the 

Roman Pantheon stands out as a masterpiece of spatial and 

symbolic design. Built in the second century CE, the Pantheon 

is celebrated for its engineering brilliance and its sophisticated 

use of natural light through architectural features like the 

oculus, dome, coffers, and niches. This paper explores how 

Roman architects deliberately used natural light as a design 

element to evoke cosmic order, divine presence, and ritual 

symbolism. The oculus, in particular, functions as a solar 

opening, guiding sunlight across the interior in a rhythmic 

pattern that alters the space throughout the day [3], [4]. 

Influenced by both Etruscan and Hellenistic traditions, 

Roman architecture evolved a unique style that combined 

structural logic with spiritual aesthetics. Light and shadow 

played dual roles, not only illuminating interiors while 

embodying deeper meaning related to purity, power, 

temporality, and sacredness [5]. In religious structures like the 

Pantheon, this intentional lighting choreography reinforced 

cultural beliefs, connecting the solar path with deities such as 

Sol Invictus, who symbolized divine authority and 

enlightenment [6]. This study employs a qualitative 

methodology based on visual-spatial analysis and historical 

contextualization. Drawing upon phenomenological readings, 

architectural treatises, and archaeological interpretations, the 

paper analyses how calibrated illumination transformed the 

Pantheon into a space of cosmological resonance. By situating 

the design within the broader context of Roman's religious 

ideology, the study reveals how architecture functioned as 

physical infrastructure and as a theological narrative rendered 

in light. 

II. LITERATURE REVIEW 

A. THEORIES OF LIGHT AND ARCHITECTURE 

The interplay of light and shadow in architecture has been a 

subject of inquiry across various disciplines, including 

architectural theory, art history, and phenomenology. 

Architectural theorists, such as Louis Kahn, have emphasized 

the expressive power of light and shadow, recognizing their 

ability to shape the experience of space and imbue it with 

emotional depth. Kahn's explorations of light as a fundamental 

design element, as discussed in Light Matters: Louis Kahn and 

the Power of Shadow [7], highlight the potential of light to 

reveal the essence of architectural form and create a sense of 

presence. 

The concept of "chiaroscuro," drawn from visual art, 

provides a valuable framework for understanding the artistic 

manipulation of light and shadow. In architecture, chiaroscuro 

is achieved through strategic openings, material contrasts, and 

spatial voids. [8] note that this technique enhances 

dimensionality, depth, and sacred ambiance when applied in 

religious architecture. Roman architects effectively employed 

this principle to animate spatial volumes and guide visual 

focus [9]. 

Phenomenological approaches further deepen the 

understanding of light in architectural space. According to 

Norberg-Schulz, light affects visibility, spatial perception, and 

emotional atmosphere [2]. The transition from dim to 

luminous areas evokes feelings of mystery, awe, or 

transcendence, qualities essential to sacred architecture. Barrie 
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similarly argues that sacred spaces are defined by light’s 

capacity to mediate between material and spiritual realms [1].  

B. SYMBOLISM OF LIGHT AND SHADOW IN ROMAN SOCIETY 

In Roman religious and cultural thought, light was closely 

associated with divinity, knowledge, order, and imperial 

authority. The sun god Sol Invictus became a powerful symbol 

of cosmic stability and political legitimacy, particularly under 

the later Roman Empire [4]. Emperors often employed solar 

imagery, such as rays, halos, and axial alignments, to reinforce 

their divine connection. The sacred architecture reflected these 

associations through the calculated use of natural light. As 

architectural historians note, the orientation and lighting 

conditions of Roman temples were designed to coincide with 

celestial phenomena, ritual calendars, or deific symbolism 

[10]. Light was used not only to illuminate space but also to 

signal divine presence and favor. 

Conversely, shadow and darkness held dual meanings: 

representing chaos, the unknown, and introspection and 

mystery. Barrie identifies this as a fundamental tension in 

sacred design spaces that combine awe with intimacy and 

openness with enclosure [1]. Roman architects orchestrated 

this interplay to heighten spiritual awareness and ritual focus. 

C. SCHOLARLY PERSPECTIVESS ON LIGHT IN ROMAN SCARED 

ARCHITECTURE 

Modern scholarship on Roman sacred architecture 

emphasizes light as a symbolic, functional, and experiential 

agent. Joost-Gaugier’s seminal study of the Pantheon frames 

light as a theological medium that connects the material world 

with the celestial order [3]. In this interpretation, the oculus is 

not merely an aperture but a “cosmic eye,” channeling divine 

light into the sanctified space below. From a technical 

perspective, Vitruvius' De Architectura highlights the 

importance of lighting and ventilation in architectural 

planning, suggesting that Roman design was both symbolic 

and pragmatic [11]. Scholars such as Taylor and Tucci have 

expanded on this, exploring how devices like coffers, niches, 

and polished surfaces were used to reflect, diffuse, and direct 

light in sophisticated ways [12]. Phenomenological readings 

continue to enrich this discourse. The sensory transitions 

within sacred spaces- from darkness to light, enclosure to 

openness- foster reverence and introspection [13]. Applied to 

the Pantheon, this approach reveals how space, movement, and 

illumination coalesce into a spiritual experience. Gutiérrez and 

Jabi suggest that understanding dynamic lighting patterns 

across time offers more profound insight into architectural 

intent [14], [15]. Finally, broader historical studies connect 

Roman light architecture to Etruscan and Hellenistic 

precedents, noting continuities in cosmic symbolism and 

temple orientation [16], [17]. These perspectives emphasize 

that the Roman use of light was not incidental but embedded 

in philosophical, ritualistic, and imperial ideology. 

III. MATERIALS AND METHODS 

This study adopts a qualitative approach combining visual-

spatial analysis, phenomenological interpretation, and 

historical contextualization. The aim is to understand how the 

architectural elements of the Roman Pantheon interact with 

natural light to create sacred spatial experiences. The primary 

method involves a close visual analysis of the Pantheon’s 

interior geometry, including the dome, oculus, coffers, niches, 

and portico. Particular attention is paid to how sunlight enters 

through the oculus and travels across architectural surfaces at 

different times of the day and year. This analysis is informed 

by the work of Magli and Hannah [4], who have previously 

examined the solar alignment and temporal symbolism of the 

Pantheon’s light choreography.  

Phenomenology serves as a secondary analytical lens, 

drawing on theories of spatial perception and embodied 

experience proposed by Norberg-Schulz and Barrie [1], [2]. 

This approach emphasizes how architectural space is seen and 

felt, particularly in sacred environments where light becomes 

a metaphysical presence rather than a purely functional 

element. In addition to theoretical references, historical 

interpretations, and archaeological sources inform the 

contextual background of the study. These include treatises 

such as De Architectura by Vitruvius and scholarly 

reconstructions of Roman religious practices [11], [18]. 

Materials were cross-referenced using journal articles, 

architectural archives, and visual documentation from site 

visits and scholarly publications. The methodological focus is 

thus twofold: (1) analyzing the spatial behavior of light in the 

Pantheon and (2) interpreting its symbolic meaning within the 

cultural and religious framework of ancient Rome. By 

synthesizing architectural observation with historical and 

phenomenological insights, the study reveals the deeper 

metaphysical intentions embedded in the Pantheon’s design. 

IV. RESULTS 

This section presents the architectural analysis of the 

Pantheon, focusing on how specific structural elements 

interact with natural light to create spatial depth and sacred 

symbolism. Key components include the dome, oculus, 

coffers, and portico. The Pantheon, a remarkably preserved 

Roman temple, is a testament to architectural ingenuity and 

spiritual significance. Its design masterfully employs light and 

shadow to create a sacred atmosphere, inspiring awe and 

reverence. This analysis will explore the architectural elements 

of the Pantheon—the dome, oculus, and portico—and their 

contribution to the building's sacred nature.  

 

A. THE DOME 

The Pantheon’s hemispherical dome, spanning over 43 

meters in diameter, remains one of the largest unreinforced 

concrete domes in architectural history. Structurally, the dome 

functions as a symbolic vault of the heavens, enclosing space 

with a celestial geometry that blurs the boundary between 

architecture and cosmology. From a lighting perspective, the 

dome’s curvature distributes natural light softly across the 

interior, reducing harsh contrasts and contributing to a 

diffused, almost ethereal atmosphere [4], [5]. The coffered 

ceiling lightens the dome structurally while playing a visual 

role in enhancing the depth of shadows. Each coffer captures 

light differently depending on the sun’s angle, producing a 

subtle rhythm of illuminated and darkened recesses. These 

alternating light patterns contribute to a sense of celestial 

movement and temporality embedded in the built form [3]. 
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Fig. 1. Section drawing of the Pantheon illustrating spatial organization, 

dome geometry, and oculus position. Adapted from [19]. 

B. THE OCULUS 

At the apex of the dome is the oculus, a circular opening 8.2 

meters in diameter, which serves as the Pantheon’s only source 

of direct natural light. Unlike traditional windows, the oculus 

has no glazing, allowing unfiltered daylight—and sometimes 

rain—to enter the building. As the sun moves across the sky, 

the oculus casts a beam of light that travels throughout the 

space, touching different niches, columns, and floor zones in a 

slow choreography that marks the passage of time [1], [4]. This 

circular beam changes position and intensity throughout the 

day and across seasons, providing a solar map that some 

scholars believe aligns with important Roman festivals and 

celestial events.[20]. While the precise alignment remains 

debated, the beam’s movement introduces dynamic 

temporality into the otherwise static stone structure. 

Interplay of Light and Shadow 

The oculus, the dome's sole opening, orchestrates a dramatic 

interplay of light and shadow within the Pantheon. [4]. The 

circular beam of sunlight, constantly shifting with the sun's 

path, animates the interior, transforming the static architecture 

into a living, breathing space. The dome's curvature and the 

coffers within its surface further enhance this interplay. The 

curved surface diffuses the light, creating a soft, ethereal glow, 

while the coffers, with their recessed depths, capture and 

accentuate the shadows, adding a sense of depth and mystery 

[3]. This dynamic interplay of light and shadow imbues the 

space with a sense of constant change, reflecting the passage 

of time and the ever-present connection to the cosmos. 

The Oculus as a Light Source 

The oculus serves not merely as a window to the heavens but 

as the primary light source, imbuing the space with symbolic 

meaning [4]. The beam of sunlight acts as a tangible link 

between the earthly and divine realms [8]. Its movement 

throughout the day traces a path across the interior surfaces. 

This celestial spotlight highlights architectural features, from 

the grand dome to the intricate floor patterns, creating a sense 

of drama and reverence [21]. While the exact nature of Roman 

rituals within the Pantheon remains uncertain, it is plausible 

that the movement of the oculus's light played a significant role 

in ceremonies, marking the passage of time and symbolizing 

the presence of the divine. 

  
Fig. 2. The movement of sunlight through the oculus: left—interior 

illustration of the Pantheon with sunlight entering from above; right—
photograph capturing the beam of light cast by the oculus onto the 

Pantheon’s interior walls. Both images adapted from [22] 

C. THE PORTICO 

Although the portico does not receive direct illumination 

from the oculus, it plays a crucial role in the spatial sequencing 

of light and darkness. As a transitional space between the 

external daylight and the dim, sacred interior, the portico 

prepares the visitor for the shift in ambiance. Its heavy 

shadows, tall columns, and framed view toward the oculus 

emphasize the contrast between the profane world and the 

sacred interior, heightening the spatial drama of entry [23]. 

 
Fig. 3. The exterior view of the Pantheon’s portico illustrates its monumental 
scale and transitional role from a profane exterior to a sacred interior. Photo 

by Mitchell Rocheleau, adapted from [24]. 

D. COFFERS AND NICHES 

The dome has 140 coffers arranged in five horizontal rings, 

which not only reduce the weight of the ceiling but also 

enhance the spatial complexity of the interior. Their 

trapezoidal geometry and tiered arrangement allow light to 

cascade gently down the dome’s curvature, giving the ceiling 

a sense of movement and verticality [3], [5]. In contrast, the 
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niches embedded within the cylindrical drum would have 

initially housed statues of deities. Depending on the time of 

day, the oculus beam alternately casts these niches in shadow 

and highlights them, evoking a sense of divine presence 

through light itself. The fluctuating illumination also enhances 

the interior space's axial alignment and spiritual focus [5]. The 

Pantheon's enduring power lies in its grand architectural form 

and masterful manipulation of light and shadow. These 

elements, working in concert, create a dynamic and awe-

inspiring sacred space. 

 

 

Fig. 4. The Pantheon’s coffers and Niches show geometric rhythm and light 

diffusion. Adapted from [22], [24]. 

E. SYMBOLISM AND SACRED ATMOSPHERE 

The combined effect of these elements creates a powerful, 

sacred atmosphere. The symbolism of light in Roman religion, 

representing divine power and knowledge, is evident 

throughout the Pantheon's design. (Tang et al., 2019)[25]. The 

interplay of light and shadow evokes a sense of awe and 

reverence, inviting contemplation and connection to the divine 

[26]. The ever-shifting patterns of light and shadow create a 

dynamic and engaging space far from the mundane world 

outside. Through its masterful manipulation of light and 

shadow, the Pantheon's design transcends mere architecture 

and becomes a powerful expression of spiritual belief.  

V. DISCUSSION 

When examined through the lens of light and shadow, the 

Pantheon's architectural elements reveal a spatial narrative that 

extends beyond structural innovation into metaphysical 

expression. The deliberate manipulation of natural light 

through the oculus and dome establishes the Pantheon as a 

building and an instrument of celestial and spiritual alignment. 

The oculus serves as the central symbolic mechanism in this 

design. Allowing a singular, unfiltered beam of sunlight to 

enter the vast enclosed space transforms solar movement into 

a divine gesture. As the sun's path shifts across the day and 

seasons, the beam animates different interior parts—niches, 

entablatures, and flooring—creating what Joost-Gaugier terms 

an “iconography of sacred space” [3]. This performance of 

light introduces an experiential temporality, giving the interior 

a living quality that resonates with Roman ritual cycles and 

religious cosmology. 

The association of sunlight with the deity Sol Invictus adds 

further symbolic depth. The sunbeam can be interpreted as a 

direct manifestation of divine authority, highlighting the 

emperor’s position as pontifex maximus—the spiritual 

intermediary between the gods and the people [27]. In this 

context, the Pantheon becomes both temple and theatre, 

staging a visual liturgy where the sacred is revealed through 

illumination. The emperor’s presence in ceremonies under this 

beam may have been a political reaffirmation of divine 

sanction. 

Phenomenologically, the spatial experience inside the 

Pantheon aligns with the idea of sacred disorientation. The 

transition from the dark portico into the light-filled rotunda 

evokes a sensory threshold—a moment where architecture 

mediates between profane and sacred realms [2]. This 

progression mirrors the ritual movement in many ancient 

traditions, where passing through darkness into light 

symbolized purification and divine encounter. Barrie identifies 

such transitions as essential to the “sacred in-between,” a 

condition of transformation and heightened awareness [1]. 

 
Figure 5 The "Square of Light" phenomenon outside the Pantheon’s doorway 

aligns with the floor pattern on specific days, highlighting the building's 

celestial alignment [28]. 

With its unbroken curve and cosmic scale, the dome 

reinforces this effect. It suggests a spherical cosmos—ordered, 

infinite, and divine—within which human beings occupy a 

center illuminated by a celestial eye. The coffers, responding 

to light with alternating shadows, act as structural reliefs and 

symbolic tessellations of time and divine geometry [20]. 

Combined with the rhythmic movement of sunlight, these 

elements foster an atmosphere of reverence and 

contemplation. 
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Furthermore, illumination and darkness in the niches may 

have alternated divine focus during rituals. Certain niches were 

momentarily bathed in light so the corresponding deity may 

have symbolically “appeared,” while others receded into 

shadow. This dynamic perception of presence could have 

enhanced the space's ritualistic depth and mythological 

resonance [6]. 

The Pantheon integrates architectural geometry, solar 

phenomena, and religious symbolism into a unified spiritual 

narrative. The light here is not passive—it is the medium 

through which the divine is made perceivable. The building’s 

orientation, proportions, and material finishes all serve this 

liturgical choreography. Through this lens, the Pantheon can 

be seen as a product of Roman engineering and an architectural 

expression of metaphysical belief and imperial theology. 

VI. CONCLUSION 

The Roman Pantheon exemplifies the architectural mastery 

with which light, space, and symbolism were interwoven to 

evoke the sacred. Far from being a static monument, the 

Pantheon is a dynamic spatial composition in which light 

becomes the primary medium of spiritual experience. Through 

its central oculus, coffered dome, and carefully proportioned 

niches, the structure choreographs the sun’s movement into a 

ritual of illumination that animates the interior and imbues it 

with metaphysical meaning. 

This study has demonstrated how Roman architects 

employed natural light not simply for aesthetic or practical 

ends but as a symbolic force reflecting divine order, cosmic 

geometry, and religious ideology. The oculus acts as a literal 

and figurative eye to the heavens, establishing a direct 

relationship between the divine and earthly realms. The dome 

represents the celestial sphere, while the shifting beam of light 

maps sacred time onto architectural space. This paper has 

shown that the Pantheon transcends its function as a temple or 

civic space by engaging with phenomenological theory and 

historical context. It is a sacred instrument that reveals how 

architecture can embody belief, mediate spiritual experience, 

and articulate the invisible through the visible. As a case study, 

the Pantheon continues to offer vital insights into how light can 

construct not just space but meaning. 
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