International Journal of Architecture, Arts and Applications .
2026, Vi SciencePG
, Vol. 12, No. 1, pp. 3048

https://doi.org/10.11648/j.ijaaa.20261201.13 Science Publishing Group

Research Article

Pantheon of Rome: A Celestial Geometry at Work:
The AD Quadratum Geometric and Conceptual Analysis of
the Architectural Structure of the Supreme Monument

Dimitrios Vilouras”

Independent Researcher, Thessaloniki, Greece

Abstract

The present research is a specialized chapter from a multilateral series of studies under the general title "The Archaeology of
Architectural Design". Within this context, the analysis of the architectural structure of the Bent Pyramid of Sneferu is already
published, available at Academia.edu/D Vilouras under the title "Egypt in the Shadow of the Followers of Horus II", where (pp.7-
14; 38-44) the establishment of the Quadrangular geometric sequence based on the “Eight-pointed Solar symbol named Dingir
- Deus” is presented, and reference is made to its intercultural dissemination. A further step was the painstaking architectural
analysis of the great Athenian Temple, which has been published in the same website with title "Parthenon: The realization of
the absolute in the context of an Enlightened Ancient Greek Architecture". In the introduction to the research on the 'architectural
structure' of the Roman Pantheon, reference is made to the philosophical background that motivated and led its architect(s) to
adopt an absolutely 'innovative form', which was to change the then dominant Classical visual/expressive standard leading it to
a new Romantic version. During its original elaboration — with the obvious aim of constructing a temple-calendar which would
portray the state of Heaven in its annual rotation — its designers managed to transform it to an 'artificial Universe' structured on
a 'complete system of numbers'. This very arithmetic-geometric system of the architectural structure of the Pantheon is recorded
by the present research, the logic of which is simple: IF, in the ideal analysis of the monument that follows, the resulting
dimensions and other details of its members are "identical" to those resulting after on-site measurements listed by third parties,
THEN, this was its exact original design. Any substantiated objection to it will be favorably received.
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1. Introductory Note

The Roman Pantheon, built in the Campus Martius with a it was the first Planetarium to have ever been created, consti-
final phase of construction between 118 and 125 AD, was both  tuting a milestone monument in the History of Culture and Ar-
a work identified with the emperor Hadrian, and essentially chitecture, as it was the first 'Catholicon of Deities' under the
the fourth Temple of Apollo - Sun God in Rome. Furthermore, supervision of the 'Supreme Deity' of the Hellenistic era and
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the Late Antiquity. With its dynamic geometric structure and
sculptural décor, it summarized in a three-dimensional space
all the religious and astronomical knowledge of the time about
the Cosmic system "Heaven / Sun and Earth", or, in other
words, the knowledge about the Zodiac cycle and the relative
positions of the Sun, the Moon, the Earth and the five known
planets - deities within it.

The monumental design and the conceptual structure of the
Pantheon were based on the astonishing knowledge of its bril-
liant architect (who was given an absolutely absurd damnatio
memoriae), on the great personality and advanced interests of
the philhellene emperor Hadrian, but also on the arithmetic-
geometric and philosophical views of the Pythagorean mathe-
maticians active until that early era: Menelaus of Alexandria
(c.70-140 AD), Theon of Smyrna (c.70-140 AD) and Ni-
comachus of Gerasa (¢.60-120 AD). As we will show, their
theories, if not themselves, certainly participated in the mon-
ument’s design, under the guidance of the experienced archi-
tect who must have had access to their knowledge. It is some-
thing that gives some idea of the principles and the people who
prepared his study, and, in addition, it also determines its da-
ting.

By building the Pantheon, Hadrian, who maliciously ex-
punged the name of the architect he himself appointed, won
alone the intellectual IMMORTALITY’ so desired by every
mortal man...

From a philosophical point of view, the SPHERE, mentally
inscribed in the CYLINDRICAL Rotunda, represented the
Platonic form of the Universe, the so-called ‘Cosmic sphere’,
which included and recreated all the individual elemental en-
tities — Cosmic forms.

At the same time, the surrounding cylinder created the
boundary that marked the 8th outer Celestial ring, the Univer-
sal boundary of the Ecliptic, i.e. the Platonic 'anima mundi'
[25] within which the Planets move, while on its outer surface
is dominated by the Zodiac constellations.

According to the perception of the time, the foundation of
the Cosmic system was the Earth. Its overall structure in-
cluded the four entities — rhizomes organized into Tetraktyes,
since according to Pythagoras everything in the Universe is
reduced to NUMBERS. The entire system could be considered
as inscribed in an imaginary CUBE, a perfect solid body
whose side was equal to the diameter of the sphere? [8].

The Dome of the Pantheon, enriched with five rows of em-
bossed coffers, as well as the other structural elements of its
Rotunda, were designed with the same logic as the ancient
Greek Tholos of Epidaurus. It was a well-known monument
in the Roman world, and was considered groundbreaking both
as a specialized temple and as an advanced architectural form.
However, with a certain reversal: The peculiar Heliocentrism
which was prescribed by the design of its floor together with
the inner Peristyle of the Tholos cella, was depicted again in

31

the Pantheon with the detailed design of its floor, under the
triumphal "Heavenly Dome" of its Rotunda according to the
commentary of Cassius Dio® [26]. This extremely important
reversal lies in the fact that the domed interior space of the
Roman temple became, for the first time in history, dominant,
introverted and utilitarian, constituting in some manner the
model that ALL Christian temples have followed since then.

Furthermore, the structure of this particular building NOT
only marked a turning point in construction techniques, but
also incorporated a new conceptual identity, a new interpreta-
tion of the "Culture of Light" through its modern geometric
form, initiating under the best possible conditions a first his-
torical process of changing Visual or/and Expressive Patterns
in Architecture and Art. In other words, it became the inaugu-
ral monument — milestone of the historically first “Romantic”
transformation of the hitherto “Classical” architectural prac-
tice, the relationship between which is clearly indicated by the
classical-style Propylaea of the temple, which typologically
connects the previous style with the new romantic idiom.

Introductory Note Il

As a further explanatory introduction to the main text that
follows, we present a very interesting geometric arrangement,
which highlights the mechanism of the construction of four
geometric tools that we conventionally call the Quadrangular®
[23, 24], Triangular, Pentagonal and Heptagonal geometric se-
quence. These renowned structures, from which the Quadran-
gular sequence has a documented origin in Ancient Egypt of
~2650 BC, have historically been the permanent design infra-
structure upon which was created 100% of the Architectural
culture of the Pagan + Christian European continent, as well
as the Islamic Middle East, at least until the 18th century of
the modern era.

Specifically, for the construction of a heptagon inscribed in
a circle (and consequently of a tetrakaidecagon, or, and a
twenty-octagonal), it should be noted that its side is equal to
1/2 of the base of an equilateral triangle inscribed in the same
circle.

After the collapse of the Mycenaean civilization in the Late
Bronze Age and within the context of a reorganized Doric
Greece, prominent personalities saw the Light. According to
converging and already overlapping information, among these
men who strived for knowledge was Pythagoras of Samos (c.
570-500/495 BC), a leading personality of the time. What is
known of the Pythagorean School in Magna Grecia — Southern
Italy is, substantially, from a book written by the Pythagorean
Philolaus of Croton or Tarentum (born ¢.475 BC). This work
was followed by a long series of "doxographies" related in
general to Pythagorean philosophy, covering a very long pe-
riod of at least 25 centuries!!! Among other information were
also the aforementioned geometric arrangements, which were
transmitted during the second half of the 1st millennium BC
closely associated with the name and activities of Pythagoras.
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Figure 1. The striking construction of an Equilateral triangle, a Square, a Pentagon, a Heptagon and their mirror images. It is attributed to
Pythagoras and is practicable through the geometry of the ‘Four self-intersecting circles of equal radius’, where the circumference of each

one passes through the centers of the nearer others.

Between reality and myth, Pythagoras' wanderings and the
history of his life are more or less known. The most important
thing for such a prominent sage, who has never ceased to re-
main relevant on a mathematical-philosophical level until
modern times, is that he is rightly or wrongly attributed with
a multitude of teachings in areas such as: Way of Life, Dietary,
Musical harmony Ratios, Ethics, Metaphysics, Theology etc,
but also in the field of Mathematical innovations such as: The-
ory of proportions, Classifications and Theory of numbers —
'Primes', 'Even and Odd' numbers, ‘Perfect’, 'Amicable' and
'Figurate' (triangular, polygonal, tetrahedral, pyramidal...)
numbers, 'rational' and "irrational' numbers, and so on® [2, 18].

The dictum of the Pythagorean School was that “everything
is numbers” and “the number ten, that of the Universe, is what
recommends the tetraktys”. In order to interpret laws of Na-
ture and Heaven, Pythagoras updated some mathematical
terms of Ancient Egyptian origin, and philosophical specula-
tions related to the image of the Universe and the Supreme
Deity (as was recorded without any "nominal" reference (?)
by newer Greek philosophers, or even, was speculated by al-
most all of his later scholars), and in that milieu he specialized
the concept of the sacred Tetraktys, an original system of place
—ideological value of the numbers from 1 (a”) to 10 (i") orga-
nized sophistically in the body of an equilateral triangle. In
their metaphysical negotiation, Pythagoras had also attached
the accompanying theory of the "four entities - rhizomes"® [7,
27, 29, 30] which (according to Plato) constituted the basic
structural elements of the Cosmos, while, according to
Iamblichus’ description, corresponded as follows: fire to the
monad (1) — i.e. to One, Apollo, the principle of all things —
air to the dyad (2), water to the triad (3) and earth to the four-
some (4). What subsequently emerged as a result of the laby-
rinthine Pythagorean "Theology of Numbers" had to do with
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the ideological basis described by Philolaus, according to
which "numbers are the beginning of everything within an ob-
jective World which, with the union of the divergents and the
concord of the discordants, progresses reflecting a state of
Harmony and Order". Despite the fact that numbers had been
considered the ideological derivatives of verifiable arithmetic-
geometric operations, and therefore arbitrary on a logical basis
as Aristotle (c.384-322 BC) pointed out early on, they exerted
a fascination from which, apart from the numerous disciples
of Pythagoras, not even the related to the subject thinkers of
the following millennia up to our time did not escape, with the
first and most prominent among them being the Athenian
Plato (428/27-348/47 BC).

Systematically following a “quadruple pattern”, the greatest
and most influential Pythagorean contribution seems to be ul-
timately located in the field of Geometry, as the generally bril-
liant numerical relationships he elaborated have probably
emerged from this sector. It is no coincidence that the de facto
inclusion of Platoin the Pythagorean field of knowledge’ [5,
7, 8, 19] is an assumption that, in addition to the writings of
this equally great thinker, is also supported by his own dictum
"undeig aysopétpnrog ewcito / no one without Geometric
knowledge". The 'honorary' attribution to Pythagoras of the
well-known (from distant Mesopotamian and Egyptian antig-
uity) "Theorem of the sides of a Right Triangle", directly re-
lated to the so-called "Pythagorean Triads", was, we assume,
a tribute, which came to "reward" his enormous contribution
to Ancient Greek, Hellenistic, Roman, European Medieval
and Renaissance culture, after the establishment of the "Ge-
ometry of the Four self-intersecting circles". It is an astonish-
ing but equally simple construction, which for some "asym-
metrical" and "unscientific" reasons remained in historical and
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mathematical obscurity, divided "according to Euclidean tac-
tics" into many individual geometric 'requests'...
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Figure 2.The geometry of the “Four self-intersecting circles”, and its elaboration which leads to a square grid and to the so-called Magic
“squares”’. The drawing (which was redesigned for its better comprehension) was found in the so-called Ganita-kaumudi manuscript. The
image shows part of f.134v of mnsc Benares (Sampurnanand Sanskrit University) 104595 (cf Takanori Kusuba, 1993)8 [15].

Bibliographically and, of course, descriptively, Late Antiq-
uity and its cultural expansion into the European Middle Ages
and the Renaissance seem to ignore the subject! The recording,
however, of the "Geometry of the Four self-intersecting cir-
cles" in manuscripts of the Indian subcontinent is a reality, and
it occurred at a time when it is found to have been fraudulently
omitted both from Euclid's compendium entitled "Elements"
and from all subsequent European mathematical treatises...

Narayana’s arithmetic treatise, the “Moonlight of mathe-
matics”, states in its final verse that it was completed on a date
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corresponding to 1356. Must be noted that on the re-design
process of the "Geometry of the four self-intersecting circles"
by Narayana a square grid emerges, on which the author es-
tablishes a second division of its individual sectors and calls
the parts of the new arrangement "magic squares". On their
basis, he then applies some sophisticated arithmetic calcula-
tions...

Narayana seems to have been one of the first authors to in-
troduce magic squares as a topic in Indian arithmetic, although
they were certainly known in India since at least the 6"century
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AD.® [9] It may be that the exposure of the Islamic magic
squares, which date back to the 9th century AD,° [20] capti-
vated later Indian mathematicians’ interest in exploring the
theory behind them. Their historical recording shows that they
were known throughout the Middle Ages, both in Islam(and

therefore in Christianity too), as well as in Indian subcontinent.

The absolutely remarkable fact is that the geometric con-
structions of "a Square, an Equilateral Triangle, a Pentagon, a
Heptagon and their mirror images" — conventionally called
"Quadrangular, Triangular, Pentagonal and Heptagonal geo-
metric sequences" — are simultaneously accessible by means
of a simple and unified geometric arrangement of "four self-
intersecting circles", and the sole use of ruler and compass. It
is also certain that even before the time of Pythagoras, at least
some of them (such as the Quadrangular sequence), were al-
ready individually accessible and with significant architec-
tural applications during the development of their qualities.

This pivotal position, as formulated herein, is supported by
the fact that the specific arrangement of the “Four self-inter-
secting circles” was considered an extremely sacred form, and
held a central position within the framework of Platonic (Ti-
maeus) and therefore Pythagorean Dogmatics.!! [23, 27] In
addition to the knowledge of the anciently established Quad-
rangular geometric sequence (which, as we have shown, was
first used in the design and construction of the Pyramids), the
Samian sage's focus on Triangular, and probably on the more
recently accessible Pentagonal, perhaps even Heptagonal ge-
ometric sequences, led him to establish the "Tetraktys" as the
basis of a peculiar Number Theory', as well as to the direct
geometric construction of the "Golden Section" which have
since been codified and evolved into pure mathematical
knowledge.

Furthermore, the complete construction of the well-known
Five Platonic Regular Polyhedra — Cosmic Forms®? [7, 27,
31], attributed mainly to Plato's teacher, the Pythagorean
mathematician Theaetetus (c.417-369 BC), would not have
been possible if the geometric sequences that had as their
source the arrangement of the "Four self-intersecting circles"
had not been so well-structured.

2. Ad Quadratum Axial Traces in the
Ideal Dimensioning of the Pantheon’s
Groundplan: The Design of Its Floor

Useful notes:
1) Sources of the Pantheon drawings:

a) [4]. Dehio, Gustav von Bezold, 1887-1901 (pl. 1,
source for the ground plan & section).

b) [12] Otto Lueger, 1907 (5.790, 791).

c) [22] Steven L. Tuck, 2015 (Figures in p.220).

d) [13] T. Marder, M. Wilson Jones (edrs), 2015. Re-
viewed by Rabun Taylor, 2017 (Ch.3, pl.6: Detailed
drawing of the interior of the Pantheon).

2) Registered dimensions were in Roman feet: 1 Rf=0,297
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m.

3) Suggestion to the reader: Please, make an electronic ar-

chive of the images - drawings, which thus can be en-
larged and provide detailed design information.

The way in which the Pantheon was designed and dimen-
sioned is based entirely on the ad Quadratum geometric se-
quence, a timeless design infrastructure whose history begins
in Proto-Dynastic Egypt, and which, as a "smart" device, ena-
bling the drawing and dimensioning of architectural plans and
details both in plan and section.

It is thus:

The diameter D of the perimeter circle of the "Primary ad
Quadratum geometric sequence", which was preselected as a
design infrastructure, was chosen to be 270 Rf (3x3x3x10).

The external outline of the Rotunda is inscribed in A;, the
Ist internal square (blue) of the "Primary ad Quadratum geo-
metric sequence". The side of A is equal to 20(1+V2) or D/V2.
So we have: Aj = 270/V2 = 190.90 Rf, A, = 190,902 =
135.00 Rf... and As = 47.73 Rf. The resulting factor (a) of the
sequence is equal to A1/2(1+V2) = 39.54 Rf.

The side Aa; of the st inscribed square of the "Secondary
ad Quadratum geometric sequence" (dashed green) has a value
equal to 4a =4x39,54 = 158.16 Rf. Therefore, the diameter Da
of the perimeter circle of the "Secondary geometric sequence"
has a value of AxV2 = 223.67 Rf, the side Ax; of its 2nd in-
ternal square has a value equal to Aa;/N2 = 111.83 Rf and the
side Aaz of its 3rd internal square has also a value equal to
79.08 Rf.

Using the right triangle (1-2-3 shaded in cream, cf Figure 4)
and the emerging relationships of the elements of the design
infrastructure, it follows that the sphere, and therefore (after a
vertical section of it) the great circle inscribed in the interior
of the Pantheon, has a diameter D2 equal to 2xV[AS5/2 + (Ans
- As)2)? + [Aas - (Aas-As)/2)]> = 149.50 — 150 Rf (5x3x10
or 1,5x100) or 44.50 m. In other words, a diameter with a di-
mension of 150 Rf was chosen to result, which presents a pure
Ratio of 9/5 to the sacred product (3x3x3x10) or 270 Rf. It is
known that the number 3 (a sacred number in Christianity as
well) corresponds to the "basic properties of Sunlight", while
the number 10 multiplied by itself gives the number 100,
which is considered to depict the ‘Universal reach’ of Apollo
- Helios, a property also known in Ancient Greece by the term
" Hekatompedos"®® [1, 28].

A second circle inside the Pantheon, inscribed in the 1st in-
ternal square of the "Secondary geometric sequence" (dashed
green) with side Aai, has a diameter D3 equal to the said side,
i.e. 158.16 Rf.

The difference (D3 - D2)/2 = (158.16 - 150)/2 =4.10 Rf =
1.20 m, gives the thickness of the Dome at its upper level,
namely beyond the last zone of the embossed coffers.

The local diameter that corresponds to the facial opening of
the semicircular (and trapezoidal) niches of the inner perime-
ter of Pantheon, is equal to the side A¢ of the 6th internal
square of the "Primary Geometric Sequence" (blue), namely
is equal to Ai/N2/N2/N2/\2/\2 = 33.75 Rf or 10 m. Therefore,
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the ratio 150/33.75 of the diameter D2 of the circle resulting
from the vertical section of the inscribed sphere into the Pan-
theon to the aforementioned diameter of 33.75 Rf is 4.444/1.

Based on the dimension of 33.75 Rf, the "Oculus" of the
Dome (and therefore the face of the perimetrical niches of the
ground floor) is chosen to have an opening with diameter
equal to 30 Rf (3x10), or 8.90 m. This dimension is defined
by the circle of diameter 33.75 Rf after subtracting a dimen-
sion of 3.75 Rf or 2x1.875 Rf or 2x0.55 m, which was used
for the construction of the perimeter protective parapet of the
Oculus. Consequently, the new ratio 150/30 of the diameter
D2 to the diameter of the Oculus is now 5/1. Furthermore, the
circle on the floorplan that is depicted as tangent to the rear
edge of the niches, is determined graphically to have a diam-
eter D4 equal to 150+(30x0.978) = 179.35 Rf or 53.27 m. The
reduction factor of 0.978 concerns the small distance between
the straight line of the diameter of the face of each niche, and
the part of the circumference D2 that passes through the two
ends of the above diameter.

The circle that defines the width / projection of the eight
perimeter Chapels / Aediculae has a diameter D1 equal to the
side A, of the 2nd inner square of the “Primary geometric se-
quence”, i.e. equal to A;/N2 = 135.00 Rf or 40.00 m. There-
fore, the width / projection of the chapels / aediculae is (150 -
135)/2="7.50 Rf or 2.22 m.

The outer outline of the Rotunda of the Pantheon is in-
scribed in the 1st inner square of the "Primary Geometric Se-
quence" and therefore has a diameter D5 equal to A; = 190.90
Rf or 56.70 m. Therefore, the thickness of the external ma-
sonry is defined as (190.90 —150)/2 = 20.45 Rf or 6.10 m.
Moreover, the ratio of the diameters of the circles D5 and D2
is 190.90 / 150, equal to 14/11 or 1.2727.

During further processing of the floor plan, one can observe
that the doubling of the significant internal square which is
marked as a-b-d-c and formed by the vertices of the Ax> 2nd
internal square of the "Secondary geometric sequence"
(dashed green, Figure 3), delimits the outline of the Classical-
style Propylacum of the temple.
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Figure 3. The application of the ad Quadratum design infrastructure to the floor plan of the Pantheon.
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The distance between the face of the two niches of the Prop-
ylaeum and the center of the ad Quadratum geometric se-
quence (which coincides with the center of the Pantheon) is
equal to the semi-diagonal of the 1st, at a 45° angle, in-ternal
square of the "Secondary geometric sequence”, which has a
value of V (158,16%/2) or 111.83 Rf.

Furthermore, the distance of the front face of the Propy-
lacum from the center of the ad Quadratum sequence is 1.50
times the side A, of the 2nd internal square of the "Secondary
geometric sequence" with a value of 111.83 Rf; i.e. it is equal
to 167.75 Rf or 49.82 m. Therefore, the distance between the
face of the two outer niches and the front face of the Propy-
laeum is 167.75 - 111.83 = 55.92 Rf or 16.60 m.

From the foregoing it follows that, if the distance between
the face of the niches and the main entrance of the temple is
equal to (Da — A1)/2 =(223.67 - 190.90)/2 or 16.38 Rf or 4.85
m., then the total depth of the Propylaeum is 55.92+16.38 =
72.30 Rf or 21.45 m.

The eight-columned classical-style Propylaeum of the mon-
ument was constructed with a total of 16 plus 4 columns, with
the latter being incorporated into the ends of the two niches -
chapels dedicated to the Sun and the Moon, which were de-
signed as forerunners on the sides of the main entrance of the
temple.

The Propylaeum is divided into three aisles. In the sense of
width, the total distance between the outer sides - cheeks of
the columns is equal to the side of A, of the 2nd internal
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square of the “Secondary geometric sequence” (green dashed)
with a value equal to 111.83 Rf or 33.20 m, while, in the sense
of depth, the distance between the outer sides - cheeks of the
columns of the main face of the Propylacum from the face of
the niches - chapels is 52.57 Rf or 15.60 m.

The central aisle has a typical opening equal to the side Aas
of the 5th internal square of the "Secondary geometric se-
quence" with a value of 39.54 Rf or 11.745 m. Consequently,
each one of the two side aisles have a typical opening of
(111.83 — 39.54)/2 = 36.14 Rf or 10.735 m.

It is speculated that during the period of the construction
study, the configuration of the Prostasis provided for columns
with a base diameter of 4.05 Rf or 1.20 m. So, the intercolum-
niation of the main facade should have had an opening of
11.345 Rf or 3.37 m, and of the side facade an intercolumnia-
tion of 12.125 Rf or 3.60 m.

A derivative of the ad Quadratum design infrastructure is
the so-called "Celestial Circle" (azure) with diameter Do,
which is involved in a process of “geometric squaring of the
circle” (cf [23] D. Vilouras, “Egypt in the shadow..., p.38-41).

Its perimeter includes both the circular Temple and the two
ex-ternal niches located on either side of the main entrance.
Its radius Ro results from the relationship a(—3+12)/72. Be-
cause of the factor (a), equal to 39.54 Rf, its diameter Do takes
a value almost equal to 246 Rf.

During our specialized research, it has become clear that the
treatises of both Nicomachus of Gerasa and Theon of
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Smyrna®* [6, 8, 21, 32, 33, 35] contributed to the conceptual
and computational support of the architectural ingenuity of the
era of emperor Hadrian.

Reexamining the main mathematical-philosophical theme
of the Platonic structure of the Cosmos, the Neopythagorean
Theon of Smyrna argued that "out of a set of eleven (11)
Tetraktyes that made up the Cosmic sphere — Universe, the
known four (4) elemental entities or roots (i.e. earth, water,
fire and air) constituted the first tetrad. The next seven (7) fol-
lowed, representative of which were the Moon, Venus, Mer-
cury, the dominant Sun, Mars, Jupiter and Saturn", [which, for
the ancient intellect, constituted a Pantheon in their entirety].

The Pythagorean-inspired design of the overall internal and
external morphological structure of the Pantheon was entirely
based on the applied ad Quadratum geometric sequence,
which functioned here as an exclusive design infrastructure.
As for the floor of the monument, this also must have been
designed exactly on the basis of the same infrastructure, by
incorporating the views of Theon of Smyrna, namely, his the-
ory on a set of eleven (11) Tetraktyes which constitute the Cos-
mic sphere. And indeed, after a completely new schematic
analysis of the Temple floor, it is revealed that it truly num-
bered 10+1 interlocking Tetraktyes.
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Figure 5. Design of the Pantheon inner floor: the position of three circles - keys originating from the ad Quadratum design infrastructure.
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Figure 6. The identification of the 10+1 Tetraktyes, invisibly inscribed in the Pantheon inner floor plan.

37


http://www.sciencepg.com/journal/ijaaa

International Journal of Architecture, Arts and Applications

http://www.sciencepg.com/journal/ijaaa

1 i 1

Figure 7. A numerological analysis of the Rotunda floor plan, which follows the logic of the arrangement of the Tetraktyes.

The drawing of the 10 Tetraktyes, which are invisibly struc-
tured on the inner floor of the Pantheon, can be materialized
with relative ease. As for the 11th Tetraktys, a four-part ar-
rangement (shaded area around the center, Figures 6 and 7)
that develops crosswise towards the four cardinal directions
E-W and N-S, it is included in the free circle h (red, Figure 5)
of the center of the floor (corresponding to the Oculus of the
Dome) and belongs to the Unit / Monad (1), i.e. to Apollo —
Helios®® [8, 3], since the Supreme God of Antiquity was con-
sidered an omnidirectional Tetraktys in itself.

A version of the Pythagorean numerological analysis of the
Rotunda floor follows the logic of the Tetraktyes invisibly
structured in it:

The absolute center is occupied by the Pythagorean number
25, equivalent to (32+42) or to 52, that is, to the square of the
hypotenuse of the ‘Sacred Right Triangle’.

Like the number 25 (52), the final number 49 (7?) can also
result from the development of the ‘quadratic’ series of num-
bers based on the unit / monad: 1, 22=4, 32=9, 4>=16, 5°=25,
6°=36, 7*=49 and so on.

In the context of this arrangement, a multitude of numerical
relationships can be explored. For example, the circumference
of the circle h (red, Figure 5), i.e. the projection of the Oculus
of the Dome on the floor, joins up four (4) numbers
18+19+31+32 with a sum of 100 (10x10). [When at some rare
time, we estimate, the culminating Sun illuminated this point
through the Oculus, the Roman priesthood considered it to be
a happy and festive occasion, a ‘Theophany’, during which
Apollo declared his active presence and his Universal
reach].However, beyond its inherent numerical relationship,
the theoretical projection of the Solar Oculus on the floor sur-
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face conceptually incorporates an obvious Cruciform arrange-
ment, which consists of a circular slab in the center framed in
the basic directions of East-West and North-South by four ad-
ditional square slabs.

From the special relations of the ad Quadratum geometric
sequence it follows that the circumferences of both the auxil-
iary circle k (black, Figure 5) which is inscribed in Az 3rd
internal square (red) of the "Secondary geometric sequence",
and the other auxiliary circle y (azure, Figures 6, 7), which
circumscribes the Octagon inscribed in Aas square, both par-
ticipate in determining the elements of the cycle Do, the so-
called "Celestial circle" (azure), as well as in the design of the
monument's floor.

We observe, for example, the circumference of the circle y
(azure) to join twelve numbers
8+9+14+20+33+38+42+41+36+30+17+12 with a sum of 300
(3x100),while the sums 13+37+24+26, 5+45+23+27 and
1+49+22+28 which correspond to vertices of interconnected
Tetractyes and form successive squares, for another time each
gives the number 100 (10x10)!

Similarly, the sums (13+25+37) + (24+25+26) of the two
central transverse axes, as well as the sums (18+25+32) +
(19+25+31) of the two corresponding diagonal axes, which as
a whole form the Mesopotamian Eight-pointed Sumerogram
Dingir that means God, give the number 150 (1.50x100)which
is equal to the diameter of the sphere inscribed in the monu-
ment.

If we assume that the ‘circular floor slabs’ are numbered
consecutively as 1, 2, 3, 4... and so on, in the order in which
the elements of a Tetraktys are listed, then one of the arithmet-
ical sequences that arise from the analysis of the above ele-
ments is the following as shown in Table 1:
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Table 1. Secondary arithmetic sequence 6, 20, 30, etc resulting from the multiplication of two consecutive numbers of the primary numbering
of the circular slabs of the Pantheon floor, which fills the gaps in the square slabs (cf Figure 7, numbers in red).

2x3 =6 & 1x2+2x2

4x5 =20 & 6+3x2+4x2
5x6 =30 & 20+5x2

7x8 = 56 & 30+6x2+7x2
8x9 =72 & 56+8x2
9x10 =90 & 72+9x2

11x12 =132 & 90+10x2+11x2
12x13 =156 & 132+12x2
13x14 =182 & 156+13x2
14x15 =210 & 182+14x2

16x17=272 & 210+15x2+16x2
17x18 =306 & 272+17x2
18x19 =342 & 306+18x2
19x20 =380 & 342+19x2
20x21 =420 & 380+20x2 etc

which fills in the corresponding square floor slabs with new numerical coefficients, and therefore with new relationships.

An exemplary series of the so-called ‘triangular’ numbers
of Nicomachus of Gerasa (supporting the fundamental im-
portance of the number 3 - three) is: 1, 1+2=3, 1+2+3=6,
1+2+3+4=10, 1+2+3+4+5=15, 1+2+3+4+5+6=21,
1+24+3+4+5+6+7=28 and so on, which appears on the upper

right diagonal side of the Pantheon floor, opposite the entrance.

Of its numbers, 1, 6, 15, 28 and so on are considered ‘hexag-
onal’ too.

By analyzing and combining the structural elements of the
Pantheon Dome with the overall numerical data of the
Tetraktyes invisibly inscribed on its floor, the following im-
portant relationships emerge, based on the privileged number
28:

1x28=28 / is a number equal to the total number of the em-
bossed coffers included in each one annulus of the Dome, but
also equivalent to the days of a Lunar month (with one day
difference). The annuluses were five - 5 and correspond to the
five Celestial bodies of Venus, Mercury, Mars, Jupiter and Sat-
urn, of the then known "Planetary System".

5x28=140 / is a number equal to the total number of em-
bossed coffers of the Dome,

13x28=364 / is a number approximately equal to the Lunar
year (~355 days) and equal to the Solar year (according to the
Julian calendar, but with one day difference from the newer
Gregorian one),

25x28=700 / is a number equivalent to 5x5x28 (or 5x140,
7x100, 105x6.666), that is (according to Aristotle, Anatolius
and Plutarch) equivalent to the sophistry of the consummated
"Sacred Marriage" between the five - 5 Celestial bodies (Ve-
nus, Mercury, Mars, Jupiter and Saturn) of the then known
"Planetary system" and the Sun, as they appear with their
twenty eight - 28 consecutive positions within the duration of
a Lunar month in relation to the Earth, that is, to the earthly
observers®® [8, 16]. [As archaeological information reports
that the coffers of the Dome had special bright decorations in-
laid, we can again assume that the Roman priesthood of the
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Pantheon had the daily duty 7o create a map of the sky, a cal-
endar, by noting the position of each planet to the appropriate
coffer of each annulus, and thus, placing their positions in re-
lation to the midheaven Sun which was represented by the
Light entering through the "oculus"].

The dimension of the internal diameter D2 of the Pantheon
Dome has already been calculated as being equal to 150 Rf or
44.55 m, which, between others, led to the dimensioning of
the internal diameter of the Oculus equal to 1/5x150 or 30 Rf
or 8.90 m. T.A. Marder and M. Wilson Jones (“From Antiquity
to the Present”, 2015) seem to agree with the assumption of
the diameter D2 by taking into account local measurements,
while other researchers estimate this dimension to have been
somewhat smaller. This discrepancy is probably due to the fact
that marble linings in the internal perimeter, as well as other
repair work were added to the original construction...

Considering these preconditions as constant, the volume of
the cylinder that constitutes the base of the monument is cal-
culated to be n(D2/2)? or 3.14159x753 or 1.325.360 Rf3, and
the volume of the Dome hemisphere, which is proportional to
2/3 or 0.666 of the volume of the said cylinder, is calculated
to be equal to (2/3)n(D2/2)* or 0,666x3,142x75% or 883.573
Rf. Therefore, the total volume of the monument, which is
(5/3)m(D2/2)? or 2.208.933 Rf*, can also be derived from the
relation  (5/3)mx558x756, or, and, the relation
~(32/19)rx552x756. As for the latter relation, it is observed
that the number 552 appears in the body of a respective
Tetraktys of the floor and constitutes the product 23x24, while,
the number 756 that also appears in the body of an inscribed
Tetraktys, results from the sum 6+30+90+210+420 of its com-
ponents.

Ad Quadratum Axial Traces in the Ideal Dimensioning of
the Pantheon s Longitudinal Section

Roman feet: 1 Rf=0,297 m.
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Figure 8. The ad Quadratum interpretation of the ideal dimensioning of the Pantheon's cross-section on the longitudinal axis.
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Figure 9. Details of the ad Quadratum interpretation of the ideal dimensioning of the Pantheon's cross-section on the longitudinal axis.
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T.A. Marder, M. Wilson Jones (edrs), “From Antiguity to the Present”, 2015.

Figure 10. Expanded architectural drawing and dimensioning of the interior view of the ground floor and attic zone of the Pantheon's cross-
section on the longitudinal axis. (The axes, the trace of the Eight-pointed star (vellow) and the dimensioning, is an addition made by D. Vil).

In the drawing of the Pantheon’s cross-section, its interior
space is formed by the intersection of two geometric solids, a
cylinder and a sphere inscribed in it with twice the height,
[thus constituting the first “hyper-schematic / hyper-formative”
typology'’ in the History of Architecture and, consequently,
the beginning of the abandonment of the prevailed for centu-
ries 'standards' of its “Classical” sector, which gradually will
be evolved in order to bring to the fore its “Romantic” sector
during the Middle Ages].

Starting from the gallery / attic storey (Figure 10) in the in-
terior of the monument, 7x2=14 chapels / aediculae are lo-
cated around the perimeter, which are framed by 2 columns
each or a total of 28 columns.

Between them, 8x2=16 intermediate flat chapels / aediculae
emerge (of which the 2+2 correspond to the width of the en-
trance niche and the niche opposite it). They are framed by 2
columns each or a total of 32 columns.

In the spaces between the flat chapels 16x2+2=34 panels
are integrated, of which the mentioned 2 panels concern the
keys of the entrance niche and the niche opposite it framed by
2x2=4 columns.

Therefore, the sum of the chapels / aediculae and integrated
panels numbers a total of 14+16 +34 = 64 (4x6x2.666) ele-
ments, which are framed by 28+32+4 = 64 (4x6x2.666) col-
umns.

If, however, we consider that of the 16 intermediate flat
chapels / aediculae, the 2+2 of them (which belong to the
width of the entrance niche and the niche opposite it) partici-
pate cumulatively in the conceptual design of the monument
as a 1+1 elements, then the number of the active chapels / ae-
diculae amounts to 14+14=28 elements corresponding to the
number of coffers of each annulus of the Dome.

On the ground-floor perimeter of the Rotunda (Figure 4),
the 4 niches (including the entrance) which correspond to the
basic cardinal directions of East-West and North-South — that
is, to the ideal daily path of the Sun in the firmament — num-
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bers a total of 4 columns and 8 pilasters, i.e. 12 structural ele-
ments.

In addition to the aforementioned elements, the trapezoidal
4 niches / aediculae, placed in the directions of the diagonals
— which in the interpretive design of the monument are
'marked' in the recesses of the Eight-Pointed Star (yellow) of
the ad Quadratum design infrastructure — numbers 8 columns
and 8 pilasters or a total of 16 structural elements.

Given that beyond the above niches, the 8 chapels / aedicu-
lae projected in the inter-spaces — which in the interpretive de-
sign of the monument are ‘marked’ by the peaks of the Eight-
Pointed Star (yellow) of the ad Quadratum design infrastruc-
ture — had a total of 16 columns, then, the resulting aggregate
sum of the active aediculae (dedicated to the Zodiacal cycle)
amounts to 4+8=12 (4x3 or 9/5x6.666), while, the sum of the
4 niches of the cross-shaped axes and their 12 structural ele-
ments added to the 16 +16 elements of the 12 aediculae, gives
the number 60 (3x3x6,666).

The arrangement and the special decorations of the Dome
coffers (which unfortunately did not survive) in relation both
to the 28 perimeter chapels / aediculae of the attic storey and
the conceptual arrangement of the statues of the 12 Zodiacal
constellations — divinities in special places at the base of the
cylindrical cella, but, additionally, to the well-shaped 8 niches
arranged on the perimeter of the floor plan of the Temple (of
which those on the rectangular axes meant the cross-shaped
daily movement of the Solar disk, while the others on the di-
agonal axes meant its annual Solstices on an ideal flat map of
the Heaven), constituted a brilliant conceptual whole, a visual
Calendar that represented all the Celestial events known at
that time, centered on the Great Bright Star that radiated a cy-
cle of Light through the oculus of the Dome...

In the detailed drawing of the section (Figures 9, 10), point
X and the horizontal axis passing through it define the center
and position of the diameter of the sphere which, with a di-
mension of 150 Rf, is inscribed in the interior of the Pantheon.
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They are consequently, the center and the position of applica-
tion of the ad Quadratum geometric sequence both in the plan
view and the section.

Point 1 is located through the distance (X-1), which is equal
to the semi-diagonal of Ag at an angle of 45° inner square of
the ‘Primitive Geometric Sequence - PGS’ (red) with a side
equal to A1/N2/N2N2N2/N2 = 33.745 Rf. Therefore, the dis-
tance (X-1) is equal to 23.87 Rf.

Point 2 is located through the distance (1-2), which results
from the difference of the semi-diagonal of the above A at an
angle of 45° square, the side of which is equal to 33.745 Rf,
from the semi-diagonal of Axs at an angle of 45° inner square
of the ‘Secondary geometric sequence’ - SGS’ (dashed green),
the side of which is equal to Axi/N2N2AN2AN2 = 39.535 Rf.
Therefore, the distance (1-2) is equal to 27.96 - 23.86 = 4.10
Rf.

Point 3 is located through the distance (2-3), which results
from the difference of the semi-diagonal of As at an angle of
45° inner square of PGS (red), with a side equal to 47.73 Rf,
from the semi-diagonal of Axs at an angle of 45° inner square
of SGS (dashed green), with a side equal to 39.535 Rf. There-
fore, the distance (2-3) is equal to 33.75 - 27.96 = 5.785 Rf.

Point 4 is located through the distance (3-4), which results
from the difference of the semi-diagonal of the above As at an
angle of 45° inner square of PGS, with a side equal to 47.73
Rf, from the semi-diagonal of Aas4 at an angle of 45° inner
square of SGS (dashed green), with a side equal to 55.91 Rf.
Therefore, the distance (3-4) is equal to 39.535 - 33.75=5.785
Rf.

Point 5 is located through the distance (4-5), which results

from the difference of the semi-diameter of the circle / cross-
section of the sphere inscribed in the interior of the Pantheon,
which is equal to 75 Rf, from the semi-diagonal of Aas at an
angle of 45° inner square of SGS (dashed green), with a side
equal to 55.91 Rf. Therefore, the distance (4-5) is equal to
75.00 - 39.53 = 35.46 Rf.

Point 7 is used to estimate the vertical distance between the
axis passing through it and the axis passing through point (X).
The distance is obtained from the orthogonal relationships of
both the inner square Aa7 of the SGS (yellow) and the corre-
sponding to it square, being at an angle of 45°. Given that their
sides are equal to 19.77 Rf, the distance between the axis pass-
ing through x and 7 is calculated to be equal to 4.10 Rf.

The sum of the dimensions 23.87 +4.10 +5.785x2 +35.46
which appear in the ‘Detailed drawings of Figures 8 and 10 is
equal to 75 Rf, that is, equal to the semi-diameter of the sphere
inscribed in the interior of the Pantheon. Furthermore, it fol-
lows that the height of the columns of the Pronaos is
35.46+2x5.785 =47.03 Rf or 13.95 m., while the height of the
Pediment is formed in a dimension of 4.10+23.87+11.93 =
39.90 Rf, and, by option in 40.00 Rf or 11.90 m (Figure 8).

It is worth noting that the ratio between the radius of the
sphere inscribed inside the monument, and the height of 23.87
Rf of the gallery / attic storey of the monument is equal to
75/23.87 = 3.142, that is, equal to the coefficient () in the
geometry of the circle.

Furthermore, the ratio between the height of the ground
floor zone of the monument (including the cornice attached to
it), to the radius of the sphere inscribed inside the monument,
is equal to 44.137/75 = 10/17

3. The Design of the Coffered Dome of the Pantheon: An Approach to Its Spherical

Geometry

.00

Figure 11. A detail of the ideal dimensioning of the first row of coffers of the Pantheon dome.
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Figure 12. The ideal dimensioning of the coffered Dome of the Pantheon.

The way in which the pioneering hemispherical dome and
its five (5) horizontal internal rows of a total of 140 almost
square coffers were designed, and most importantly, were con-
structed, required, above all, the advanced static and geomet-
ric knowledge of an exceptionally trained architect and engi-
neer, such was, for example, Apollodorus of Damascus at that
time... The perfect construction of the cast hemispherical
dome was made possible by both the multiple axial traces with
built-in ratios of the ad Quadratum geometric sequence, on
which the plan and section of the monument were prepared,
and a process of geometrical determination of the dimensions
and position of the square coffers on the hemispherical surface
(as Menelaus of Alexandria'® [6, 11, 14, 34] had explained in
his treatise "Spherica"). The specific calcu-lations at that time
required, among other things, a good knowledge of extracting
the roots of both rational numbers (written as fractions of
whole numbers) and irrational num-bers (such as the coeffi-
cient 7 and the number \2), as well as the 'sines' of angles as
ratios of sides in right triangles.

For the geometric design and subsequent construction of the
coffers of the Dome, the horizontal axial trace - radius (AB)
of the circle with diameter Do, equal to 150 Rf (which results
from the known vertical section of the sphere inscribed in the
monument) is initially defined in the drawing - Section Detail
(Figures 11, 12). Successively, the horizontal axial trace - ra-
dius (T'A) of the first circular base of the coffers, determined
through the ad Quadratum geometric sequence from the height
(aQ) or (X-7)=b;=4.10 Rf, is also defined. From the data in
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question, the length of the radius (r;) of the next circle D; in
the plane (I'A) is obtained equal to V(ro>-4.10%) or \(75%-4.10?)
=74.88 Rf, while the length X; = 0.112 Rf corresponds to the
reduction of the radius (ro) to obtain (11).

At this point, two critical assumptions are made for devel-
oping the calculations. The first concerns the perimeter of the
circle Dy, which is equal to 2xr; or 470.49 Rf. It is divided into
28 equal parts of 16.803 Rf each one through the quadrupling
of the geometric sequence of the Heptagon, which (as was
mentioned in "introductory note II") results from the Triangu-
lar Geometric sequence. Each of the intervals that appear
(which, we assume, were repeatedly tested in practice by the
ancient technicians for their strength, by making scaled mod-
els of cementitious material) was chosen to be divided by a
ratio of 1/3.50, or, more specifically, by one (1) part or
2.222/10 for the width of the transverse beam of each coffer,
and by three and a half (3.5) parts or 7.777/10 for the width of
the base and the side height of each coffer. If we assume, there-
fore, that 470.49 /28 = 16.80 Rf is the gross dimension at the
base level of each coffer of the 1st row, then the width of each
transverse beam is formed at 0.222x16.80 =3.75 Rfor 1.11 m.
and each coffer takes on its base and lateral side a dimension
equal to 0.777/10x16.80 = 13.05 Rf or 3.875 m.

A second critical assumption is made for the development
of'the calculations: From the surrounding circle with radius 75
Rf and diameter 150 Rf in the vertical section, it follows that:
since % of the circumference of length (150x3.1415)/4 =
117.81 Rf corresponds to an angle of 90°, then in the circular
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sector  (4.102+13.05) 17.15 Rf an angle of
(17.15x90)/117.81 = 13.10° will correspond. Therefore, the
total height between point E and the axis AB is b =
(sin13.10 x75) = 17.00 Rf, the height b2 is equal to 17.00 -
4.10 = 12.90 Rf, while from the formed right triangle it fol-
lows that the length X2 = 1.973 Rf.

In a process of shortening the calculations for the next rows
of coffers, the study focuses on finding the dimensions of the
lower base, the lateral side and the upper side of the coffers of
every row, as well as on calculating the width of both the hor-
izontal and transverse beams at the points of the planes that
pass through the lower base and the upper side of the coffers.
The entries of these calculations are as follows:

The diameter D is equal to D;—2xX2 = 149.76-2x1.973 =
145.81 Rf. Its circumference of 458 Rf is divided by 28 and
the resulting interval 16.36 Rf corresponds to both the width
of 12.725 Rf of the upper side of the 1st row of coffers, and
the width of 3.635 Rf of the transverse beam, 'which simulta-
neously, is the width of the horizontal beam overlying the Ist
row of coffers’. In the circular sector (17.15+3.635) =20.78 Rf,
an angle of 15.87° corresponds. Therefore, biotal
(sin15.87x75) = 20.51 Rf, the height b3 is equal to 20.51—
12.90-4.10 = 3.51 Rf and the length X3 = V(3.6352—3.512) =
0.925 Rf.

The diameter D3 is equal to D,—2xX3 = 145.81-2x0.925 =
143.96 Rf. Its circumference of 452.26 Rf'is divided by 28 and
the resulting interval 16.15 Rf corresponds to both the width
of 12.56 Rf of the base and the lateral side of the 2nd row of
coffers, and the width of 3.59 Rf of the transverse beam. In the
circular sector (20.78+12,56) =33.34 Rf an angle of 25.47°
corresponds. Therefore, by = (sin25.47x75) = 32.25 Rf, the
height b4 is equal to 32.25-3.51-12.90-4.10 = 11.74 Rf Rf
and the length X4 = V(12.56% — 11.74%) = 4.463 Rf.

The diameter D4 is equal to D3—2xX4 = 143.96-2x4.463 =
135.00 Rf. Its circumference of 424.22 Rfis divided by 28 and
the interval 15.15 Rf corresponds to both the width of 11.785
Rf of the upper side of the 2nd row of coffers, and the width
of 3.365 Rf of the transverse beam, 'which simultaneously, is
the width of the horizontal beam overlying the 2nd row of cof-
fers’. In the circular sector (33.34+3.365) =36.71 Rf, an angle
of 28.04° corresponds. Therefore, b = (sin28.04x75) =
35.25 Rf, the height b5 = 35.25-11.74-3.51-12.90-4.10 =
3.00 Rf and the length X5 = (3.365% — 3.00%) = 1.525 Rf.

The diameter Ds is equal to D4—2xX5 = 135.00-2x1.525 =
131.98 Rf. Its circumference of 414.63 Rfis divided by 28 and
the interval 14.81 Rf corresponds to both the width of 11.52
Rf of the base and the lateral side of the 3rd row of coffers,
and the width of 3.29 Rf of the transverse beam. In the circular
sector (20.78+11.52)=48.23 Rf, an angle of 36.85° corre-
sponds. Therefore, b = (sin36.85x75) = 44.98 Rf, the height
b6 = 44.98-3.00-11.74-3.51-12.90-4.10 = 9.73 Rf and the
length X6 = V(11.522—9.73%) = 6.17 Rf.

The diameter Ds is equal to Ds—2xX6 = 131.98-2x6.17 =
119.64 Rf. Its circumference of 375.86 Rf'is divided by 28 and
the interval 13.42 Rf corresponds to both the width of 10.44
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Rf of the upper side of the 3rd row of coffers, and the width
of 2.98 Rf of the transverse beam, 'which simultaneously, is
the width of the horizontal beam overlying the 3rd row of cof-
fers’. In the circular sector (48.23+2.98)=51.21 Rf, an angle
of 39.12° corresponds. Therefore, biow = (sin39.12x75) =
47.32 Rf, the height b7 = 47.32-9.73-3.00-11.74-3.51—
12.90-4.10 = 2,34 Rf and the length X7 = V(2.982 — 2.34%) =
1.845 Rf.

The diameter D7 is equal to Dg—2xX7 = 119.64-2x1.845 =
115.95 Rf. Its circumference of 364.26 Rf'is divided by 28 and
the interval 13.00 Rf corresponds to both the width of 10.11
Rf of the base and the lateral side of the 4th row of coffers,
and the width of 2.89 Rf of the transverse beam. In the circular
sector (51.21+10.11) =61.32 Rf, an angle of 46.845° corre-
sponds. Therefore, b = (sind6.845x75) = 54.713 Rf, the
height b8 = 54.713-2.34-9.73-3.00-11.74-3.51-12.90-4.10
=7.393 Rf and the length X8 =V(10.112—7.3932) = 6.895 Rf.

The diameter Ds is equal to D7—2xX8 = 115.95-2x6.895 =
102.16 Rf. Its circumference of 320.945 Rf is divided by 28
and the interval 11.46 Rf corresponds to both the width of
8.914 Rf of the upper side of the 4th row of coffers, and the
width of 2.546 Rf of the transverse beam, 'which simultane-
ously, is the width of the horizontal beam overlying the 4th
row of coffers’. In the circular sector (51.21+2.546) =63.865
Rf, an angle of 48.79° corresponds. Therefore, b =
(sind8.79x75) =56.42 Rf, the height b9 = 56.42-7.393-2.34—
9.73-3.00-11.74-3.51-12.90-4.10 = 1.707 Rf and the length
X9 =(2.5462 - 1.707%) = 1.89 Rf.

The diameter Dy is equal to Ds—2xX9 = 102.16-2x1.89 =
98.38 Rf. Its circumference of 309.07 Rf is divided by 28 and
the interval 11.04 Rf corresponds to both the width of 8.59 Rf
of the base and the lateral side of the 5th row of coffers, and
the width of 2.45 Rf of the transverse beam. In the circular
sector (63.865+8.59) =72.455 Rf, an angle of 55.35° corre-
sponds. Therefore, b = (sin55.35x75) = 61.70 Rf, the height
b10 61.70-1.707-7.393-2.34-9.73-3.00-11.74-3.51—
12.90-4.10 = 5.28 Rf and the length X10 = V(8.592 — 5.282) =
6.775 Rf.

The diameter Do is equal to Do—2xX10 = 98.38-2x6.775 =
84.83 Rf. Its circumference of 266.50 Rf is divided by 28 and
the interval 9.52 Rf corresponds to both the width of 7.405 Rf
of the upper side of the 5th row of coffers and the width of
2.115 Rf of the transverse beam.

It is observed that the transverse height b equal to 61.70
Rf, which results in detail from the dimensioning of the coffers
of the Dome (Figure 12), is slightly smaller (by 0.65 Rf or 0.20
m) than the ad Quadratum height (X-¥) equal to 62.35 Rf,
which is measured between the plane (6-6") of the Section of
the Pantheon, and the plane of the diameter of the circle Dy
that passes through point X:

More specifically, the calculation of the said height (X-¥)
is based on the circumferences of three ad Quadratum circles
drawn in a row (black dashed, Figures 8, 9), the middle one of
which has the point X (the center of the sequence) as its center,
and its circumference passes through the centers of the two
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following ones. All three circles are inscribed in that Octagon,

which in turn is inscribed in the outer circumference (magenta)
of the ad Quadratum geometric sequence with diameter

D=270 Rf.

The said circumferences intersect at points 6 and 6°, and
their radius — identical to the investigated distance (X-¥) —is
equal to 4 times the distance between the opposite sides of the
aforementioned Octagon. From the relations of the geometric
sequence, its side is calculated with the formula D2(N2-\2)
and is found to be equal to 103.32 Rf. Consequently, the dis-
tance between its opposite sides of Octagon is calculated to be
equal to 249.42 Rf, so the distance (X-¥) is equal to 249.42/4
or 62.35 Rf.

Since the radius of the sphere inscribed inside the monu-
ment is 150/2 = 75 Rf, and the vertical distance between the
plane passing through the point X of its horizontal diameter,
and the plane passing through the upper edge of the 5th row
of the coffers at point ¥ is calculated to be 62.36 Rf and in
practice at 61.70 Rf, then the Ratios between them are
75/62.35 =1.20 = 6/5 and 75/61.70 = 1.215 = 17/14.

4. Concluding Passage

Unfortunately for the History of Culture, all of the compu-
tational data that were definitely recorded in ancient treatises,
were mercilessly censored and lost.

The same fate befell most of the decorative elements of this
“Solar Temple” such as the gilded bronze tiles of the facade
and the dome surface, or the brilliant interior decorations of
the dome coffers. They were dismantled from 663 CE on-
wards, savagely looted or even replaced, serving the intention
of supposedly eliminating Pagan symbols and the petty con-
version of the monument into a “Christian” temple, while it
was approximately "such" one from the beginning, that is,
from its first design at the time of emperor Octavian Augustus!

The perfection of the application of the ad Quadratum in-
frastructure, the ‘Divine’ proportions, the inventive originality,
the technological excellence and the brilliance of the construc-
tion and decoration of the Pantheon, were themes that occu-
pied in one way or another the entire period of the Middle
Ages, as well as its subsequent Cultural periods from the Re-
naissance to the modern era.

However, there were some among admirers and scholars of
the supreme monument, who DID NOT WANT to understand
the significance and details of its design and overall structure,
coming to the simplistic conclusion, such as Robert de Cotte
(1689), that ...this building has no proportions!*® [8, 10, 17].

Abbreviations

AQGS  Ad Quadratum Geometric Sequence
PGS Primitive Geometric Sequence
SGS Secondary Geometric Sequence
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- Viliouras D., 2023(a), p.38 in relation to the aforementioned passage: This geo-
metric arrangement, which in the Platonic ‘Timaeus’ is considered as the “Primitive
cause”, is created by a composition of Four intersecting circles from which the
geometric construction of the Quadrangular, Triangular, Pentagonal etc geometric
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sequences and the Five Platonic solids arise. According to the Pythagorean philo-
sophical Theology, as prescribed in the background of Plato's "Timaeus", this Cos-
mological composition denoted both the Material / objective and the Spiritual /
subjective substance of the total Universal existence.

12 Wikisource: Plato’s ‘Timaeus’ original text [54e]:...tpiyova deicoOmievpa
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ioomlevpov teTpdyovov dmepyacapevov: £ 8¢ Towobta [55¢] cupmoyévia yoviog
OKTM OTEPENS AMETENETEY, KaTA TPELS EmmEdoug 0pOag cuvappocheiong Ekdotng:
10 8¢ oyfjra T0d cVOTAVTOG GOWATOS YEYoVEY KLPIKOV, £E Smmédoug TeTparydhvoug
ioomlevpovg Bacels Exov. Tt 8¢ 0DoNG GLOTAGEMG G TEUTTNG, &L TO TAV O 0e0G
vt} koteyprioato €keivo dalwypapdv. d oM Tig £l mavto Aoylopevog Epperds
amopol mOTEPOV AMEIPOVG XPT) KOGHOVG Elvar Aéyewy fj mépag Egovtag, TO pév [55d]
ameipovg fyfoat’ dv dvieg dmeipov Tvog eivan Soypa GV EUTEIPOV XPEDV Elval,
motepov 8¢ Eva T mévie avTovg AAnOein meQuKOTAG AEYELY TOTE TPOCTIKEL, LOALOV
&v TavTy OTAG £ikOTOG Slamopricat. TO PEV 0BV 81 map' UMY EvaL adTOV KaTd TOV
£lkOTO AOYOV TEPUKOTO PNviEL Oeov, dAAog 8¢ eig GAAa ) PAéyog Etepa do&daet.
kol TodTov pev pebetéov, T 8¢ yeyovota viv td Aoym yévn daveipopey gig Top
Ko YR kol D3wp Ko dépa.. i pév 81 10 KuPikov 180G SdLEV...).

- Plato’s Timaeus’ [53¢ — 56¢] in summary: The Tetrahedron (4 sides - triangles),
the Cube (6 sides - squares), the Octahedron (8 sides - triangles), the Dodecahedron
(12 sides - pentagons) and the Icosahedron (20 sides - triangles), were the Five
regular solids which during the Renaissance were called “Cosmic figures”: In the
aforementioned passage and in the discussion of the origin of the Universe, the
Five regular solids were created first of all from the infinitely smaller subdivisions
of Matter which according to Plato have had the form of ‘isosceles’ or ‘scalene’
triangles...).

- Heath Th., 1981: p.158, 159-note 1: In relation to the Platonic mathematical fig-
ures, Aetius ii, 6.5 Vors, i p.306- 307... says that the Four elementary entities —
rhizomes emerged as follows: the Earth arose from the Cube, Fire from the Pyra-
mid, Air from the Octahedron, Water for the Icosahedrons, and the Sphere of the
Universe, that is, the "Whole World" from the Dodecahedron; p.416-419: reference
to the construction of the Five Regular Polyhedra according to Euclid.

- Britannica: Platonic-solids.
13 Anonymous, “The
GvagékatnBOL"ATOAAOV. ..

- Plutarch on Lacus Curtius, 4 and 21: ...Titan Helios is the representation of
Apollo in the Physical Universe.

- Author's note: The conceptual basis of the "Hekatompedos Naos" already docu-
mented in the Homeric texts, had a very characteristic relationship with the events
during Hekatombaidn, the opening month of the Greek Attic year, which (‘for
Apollo’s sacrifices... they offered sacrifices to Hecatombaios...") was starting with
the first New Moon after the Summer Solstice. And that was happed, since the type
of temple that began to be applied as prototype, as well as the introductory month
of the Attic year, had their nominal origin and honored the specific cultic title of
god Apollo - Helios, who in the 'Homeric Hymns' and Hesiodus 'Theogony' was
also called as 'hekatos', 'ekaergos' or 'hekativolos' / the one whose shot flies away
over a hundred feet in length!). Number 100 (as well as the derivative numbers
150=100x1.5 and 200=100x2 etc) accompanied by Heliolatric references, we see
it throughout the visible prehistoric and historical depth to constitute a stable di-
mensional module in significant monuments such as: - the early Egyptian “Bent
Pyramid of Sneferu”, Lepsius LVI (Snfr-wj Horus Nebmaat, reign ¢.2613 to 2589
BC), - the majority of Archaic Greek temples referred to by the name "Heka-
tompedos Naos", - the Roman “Pantheon” between 118 and 125 AD, - the "Church
of the Holy of God Wisdom" in Constantinople, between 532 and 537 AD, which,
additionally, is conceptually decorated with a brilliant Solar imprint on its Dome.
14D’oc)ge M.L., 1926, Book II, ch. XII arithmetic series, and p.24- 25.

- C. LJoost - Gaugier, 2006 (p.104: In "Theology of Arithmetic", Nicomachus does
not directly mention Pythagoras, but weaves an equally Pythagorean text. The
theme, as it was meticulously summarized in the Byzantine patriarch Photius' Bib-
liotheca or Myriobiblos, was an inquiry on the divinity of Numbers; - p.36: Aetius'
positions in favor of Pythagoras; - p.40: ...there are eleven (11) quaternaries alto-
gether, Theon of Smyrna says, all contained in and symbolized by Pythagoras
tetraktys’.
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- D.C. Lindberg, “The Beginnings... trsl.”, 1997, p.55 to 57.
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