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Abstract
For centuries crystallized in the adamantine drawings preserved in the National Library of
France, the perfect sphere of the Cenotaph, designed by Louis E. Boullèe in honor of Isaac
Newton in about 1780, and the Temple of the Earth of Jean-Jacques Lequeu are cited by
historians and critics of architecture as the utopian dream of bending the stone and the force
of gravity towards the pure form of a complete sphere.
The historical formal equivalence between the architectural dome vault and the sky, assume
in our case a deeper meaning. From the words of Boullèe, it is crystal clear the intention of
celebrating the greatness of Newton, subtracting his burial from the darkness by placing it in
the largest ever builted sky, a majestic stone dome, reversing the natural order of day and
night by creating with daylight, in the interior space, the image of the constellations seen in
the starry skies.
First in the history of planetary science, Lequeu and Boullèe’s stone architecture carried out
the plan by drilling the outer surface of the dome to let the sunlight in, directly piercing the
darkness and simulating in the inside space the intense stellar glow. The geometric study
conducted on the holes in both architectures, made along the stone surface of the spheres,
reveals a studied convergence of solar rays, in the Cenotaph, towards the eye of the
privileged observer, the one able to stand on the slender platform above Newton’s tomb,
thereby creating the sensation of a Ganzfeld , which sets Newton’s Cenotaph in the field of
art installations rather than scientific ones.
The Lequeu’s Temple instead is designed with a perfect convergence of those rays towards
the centre of the sphere, as the most part of modern planetarian, but it is also more visual
than scientific in character. 3D virtual models, and simple conical projections, have allowed
us to draw the star maps referred to Boullèe and Lequeu’s architectures which, however,
show deep differences compared with the contemporary ones.

formal similarity between architectural domes and the
vault of heaven in our case is being enriched by deeper
meanings.
For centuries, crystallized in the adamantine drawings
preserved in the National Library of France, the perfect
sphere of the Cenotaph, designed by Louis E. Boullèe, in
honor of Isaac Newton, in 1780 (about), is cited by
historians and critics of architecture as the utopian dream
of bending the stone, and the force of gravity applied to
the masses, to the "pure form" (fig. 1).
Boullèe created a monument which fully embodies in itself
the image of the cosmos: the top surface of the sphere
represents the planet Earth, but inside it transforms itself
into a massive starry dome, evoking a suggestive night
sky. This huge funeral monument offers, at the same
time, several representations of nature: at night, the dome
cavity receives the light from a big suspended lamp, in
shape of an armillary sphere, which radiates out, through
the holes, carved in the stone, several beams of light that
pierce the real darkness of the sky. During the day,
instead, the darkness of the inner cavity is dotted with
stars, lit by the glow of the sun that penetrates from the
same holes.
Myth, symbol and science come together in a theatrical
space, in which the greatness of life, death, nature and
the universe gives power to the poetic feeling of space
and light of this colossal funerary architecture, whose
characteristic is the evocative and emotional
skill. However, the historical figurative equivalence and

Fig. 1, E. L. Boullèe, Newton’s Cenotaph, 1780 (about)

From the words of Boullèe it is clear the intention of
celebrating the greatness of Newton's scientific theories,
by subtracting his burial from the darkness of the earth,
and placing it in the largest ever designed artificial sky, a
majestic dome in stone, perverting the natural order
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of day and night to create in its interior with daylight, the
image of the constellations seen in the starry skies.

Fig. 2,

Virtual reconstruction of the cenotaph with analysis of internal and external paths, graphic representation of

Roberta Montella.
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First example in the history of planetarium, Boullèe’s
stone architecture had the audacious aim to drill the dome
surface, to let the sunlight in directly and cutting through
the dark, with a glow that simulates a starry night. In the
Cenotaph is the vacuum to buy a key role.
This research work has started from verifying the formal
coherence of the original project, using the redesign as a
scientific tool of analysis, which is essential in the
case of unbuilt architectures.
We have created a full 3D model starting from the original
drawings, demonstrating the full completeness of
Boullèe’s architectural project, even in the hidden internal
paths, which lead the viewer into the heart of the dome
(fig. 2).
After this first and crucial study, the geometric
analysis conducted on the holes, carved along the stone
spherical surface of the dome,
reveals
a
perfect confluence
of the incoming solar
radiation towards the eye of the privileged observer, the
only one who is able to stand on the slender
platform above the Newton’s tomb [1].
That competition of rays is achieved by realizing the
coincidence of the vertices of each small hole, shaped as
a truncated cone, with the eye of the perceiver (fig. 3).
The analysis along the parallel tracks of the geometry of
form and light using solid modeling in virtual 3d
environment, has highlighted the completion and the
perfect consistency of Boullèe’s plan, section and façade,
which allowed the construction of a coherent virtual
model of the Cenotaph.
Studying this 3D model we were able to understand that
the façade with the main entrance was certainly designed
to face North, and corresponds to the hemisphere that
does not have the holes along the surface of the dome.
The decision of not to pierce this portion of the vault, as
evidenced by the homogeneity of the extrados of the
dome visible in the Boullèe’s drawings, is presumably due
to the absence of direct light at our latitude: as a
consequence, the remaining dome surface, the one
which houses the pattern of the stars, consequently
faces South, allowing the penetration of direct sunlight
towards the eye of the privileged observer.
The main vertical Boullèe’s section was the starting
drawing to drill the dome surface in the 3d model: a
line of horizontal projection has been conducted, from
each hole-star, towards the extrados of the dome.
Every single intersection point become the foot of the
cone axis, whose vertex coincides with the point of view
of the privileged observer, that penetrate the stone
surface to cut out its own hole-star: in this way, the real
model of the Cenotaph has been fully created, with the
consequent possibility of obtaining several suggestive
render images that replicate the perception of the scene
and the visual emotion that he could have enjoyed the
main observer if he had been able to fix it on a
photographic film.
Through a simple projection of each star-hole centre from
the principal point of view, toward the surface of a
horizontal plane, assumed as tangent to the extrados of
the sphere, it has been possible to reconstruct the star
map referred to Boullèe’s Cenotaph. This map, however,
encounters several errors if compared, in a suitable
drawing scale, with contemporary celestial maps: these
inaccuracies confirm the desire of Boullèe to simulate the
vision of the starry sky, rather than achieving its scientific
representation.
In the same way, we have examined the almost
contemporary Jean-Jacques Lequeu’s Temple of the
Earth (1790), whose declared aim was to built the first
June 15th – 17th, 2011, Venice, Italy
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one impressive planetarium in a spherical stone
architecture[2]: compared with the main section of the
Cenotaph, the Lequeu’s one appears much more
scientific planned. In fact, the drilled dome surface present
a perfect confluence of solar rays toward the centre of the
sphere, and the vault portion with holes is exactly an half,
as in the modern scientific planetarium. There is not an
only one privileged observer, but rather, a group of
spectators who can assist to the light show, coming in
through the holes in shape of stars (fig. 5).
Compared with Boullèe’s Cenotaph, Lequeu’s Temple
present a more scientific level of coincidence between the
real star map and the one reconstructed with a similar 3d
modeling process, starting from the Temple main section,
but there are still a lot of errors.

Conclusion
Ultimately we can say that here, far from achieving the
first scientific instrument to be the apparent motions of the
stars, Lequeu created a “real space” for study and
observation of the phenomena described, as evidenced
by the draperies surrounding the wooden chairs, designed
to accommodate visitors. On the contrary, Boullèe intends
to cancel any perception of architectural shapes inside the
Cenotaph, to create sensation of being in the immensity
of space.
We can say that the French architect realized in the
spherical cavity a Ganzfeld, or "field of view, " defined as
«… uno spazio percettivo non strutturato, all’interno del
quale è impossibile stabilire, per l’osservatore, alcun
riferimento cardinale e dimensionale»[3], aimed at
seeking the thrill that the same Boullèe calls "the poetry of
architecture" that makes fall so the planetarium was
designed by Boullèe in the field of art installations rather
than scientific.
Using the software Stellarium we have also created the
simulation of a perspective view of the visible sky at the
latitude of Paris, in the year of the project of the
Cenotaph, and we can say that there is good coincidence
between the image and the internal perspective recreated
the virtual model from the point of view.

Fig. 3, Newton’s Cenotaph main vertical section, with the
perfect confluence
towards the

eye of

of the incoming solar
the

privileged observer,

radiation
graphic

representation of Roberta Montella.
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Fig. 4,

A modern planetarium,
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working scheme,

R.

Montella’s drawing.

Fig. 5, Jean-Jacques Lequeu, Temple of the Earth
(1790).
June 15th – 17th, 2011, Venice, Italy

763

Proceedings of the IMProVe 2011

Alessandra Pagliano

Heaven in the stone

Fig. 6, Summary table of the sequence of 3D
operations aimed at drilling the dome, R. Montella’s
drawing.
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In particular, identifying what was the perception
buoyancy stellar Jan. 4 (date of birth of I. Newton), the
same year 1780, it was possible to verify a clear
coincidence of the position of the Moon with the larger
hole that appears along the lower surface of the spherical
Cenotaph.
It seemed more important to emphasize that the
Cenotaph section shows a hole larger than the other
small cavities of the stars, at a height similar to that
generally taken by the moon in the starry nights: we have
supposed that Boullèe intended to celebrate Newton's
laws, relating to universal gravitation, which explain the
Moon's motion and the forces that make that it orbits the
Earth.
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