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Abstract

In previous articles, it was proved that, when each of the 120 triangular faces of the
disdyakis triacontahedron (Fig. 1) is constructed from three tetractyses and the triangles
in its interior are turned into single tetractyses (case C), there are 1320 geometrical
elements surrounding its axis. When its faces are single tetractyses and the interior

triangles are divided into three tetractyses (case A), there
are 1680 elements surrounding its axis. When its faces
are each divided into three tetractyses and its internal
triangles are divided into three triangles (case B), there
are 2400 elements surrounding its axis. In this article, we
shall consider the final possibility (case D), wherein
internal triangles and faces are single tetractyses. Of the
four possible cases, only cases B and C have counterpart
transformations in the Archimedean and Catalan solids
because consistency of construction requires a face that
is a regular polygon with n sides to be divided into n
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Earlier analysis of the Archimedean and Catalan solids constructed from the
tetractys — the template of straight-line, sacred geometry — revealed that the
disdyakis triacontahedron (the Catalan solid with the most vertices) embodies
the structural parameter 1680 of the E8×E8 heterotic superstring. This article
completes the analysis by proving that this polyhedron also embodies its
structural parameter 840. The triakis tetrahedron (the simplest Catalan solid)
and the disdyakis triacontahedron are the polyhedral version of Plato’s Lambda
Tetractys, whose numbers generate the tone ratios of the notes of the
Pythagorean musical scale. The 120 faces of the disdyakis triacontahedron
contain 480 hexagonal yods. They symbolize the 480 roots of E8×E8 and are the
counterparts of the 480 hexagonal yods of the two similar sets of seven regular
polygons that constitute the inner form of the Tree of Life. The direct product
nature of this gauge symmetry group reflects the fact that each face and vertex
of the disdyakis triacontahedron has a mirror image.

Figure 1. The disdyakis
triacontahedron.
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The triakis tetrahedron has
137 vertices, edges &
triangles (case C), where
137 = 33rd prime number.

33 is 16th odd integer after 1.
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84 = 12 + 32 + 52 + 72 =

240 vertices, edges &
triangles surround the axis
of the triakis tetrahedron
(case B).
240 = (1+2+3+4)1×2×3×424 is the largest

of the first 16
factors of 1680

1680 is 16th highly
composite number.

1680 vertices, edges &
triangles surround the axis
of the disdyakis
triacontahedron (case A).

84 yods surround the axis of the
triakis tetrahedron (case D).

168 is sum of the first
12 odd integers after 1.
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240 = (52–1)×10 = (3+5+7+9)×(1+2+3+4) =

240 vertices, edges &
triangles surround the
axis of the triakis
tetrahedron (case B).
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168 vertices, edges &
triangles surround the
axis of the triakis
tetrahedron (case A).
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Figure 4. 4×4 arrays of integers of various kinds define populations of yods and
geometrical elements surrounding the axes of the first and last Catalan solids.
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point line triangle tetrahedron.

Its next higher-order version denotes the triakis tetrahedron, which is formed from the
tetrahedron by raising the centres of its four faces (mathematicians call this process
‘cumulation’). The 2nd-order tetractys also symbolises the tetrahedron in case B
because the latter consists of 15 vertices (symbolized by the 15 corners of the ten
tetractyses), 40 edges and 30 triangles (symbolized by their 70 hexagonal yods), that
is, 85 geometrical elements.2

The polyhedron has 91 yods, where

91 = 12 + 22 + 32 + 42 + 52 + 62,

and
12 = 1
22 = 1 + 3
32 = 1 + 3 + 5
42 = 1 + 3 + 5 + 7
52 = 1 + 3 + 5 + 7 + 9
62 = 1 + 3 + 5 + 7 + 9 + 11.

The 21 odd integers adding to 91 demonstrate how the Godname EHYEH with number
value 21 prescribes the yod population of the triakis tetrahedron. As 15 integers lie on
the boundary of this triangular array, it also shows how the Godname YAH with number
value 15 prescribes this number.

Starting from a point, 90 more yods are needed to construct the triakis tetrahedron from
its 30 tetractyses. As discussed in Article 27,3 the Lambda array of powers of 2 and 3
made famous by Plato in Timaeus, his treatise on cosmology, is but seven of ten

integers arranged in a tetractys (Fig. 6). Including the three interpolated integers (shown
in red in Fig. 6), the ten integers add up to 90, which is the number of yod surrounding
the centre of the triakis tetrahedron. The integer 6 at the centre of the tetractys
corresponds to the number of yods on the axis of the polyhedron that surround its
centre. The sum (36) of the integers at the corners of the tetractys corresponds to the
30 internal yods and the six vertices surrounding the axis. The sum (48) of the six
integers at the corners of a hexagon in the Lambda Tetractys corresponds to the 48
hexagonal yods in the faces of the polyhedron.

This correlation demonstrates that the Lambda Tetractys and the triakis tetrahedron
are, respectively, the arithmetic and geometrical expressions of the same mathematical
archetype. It manifests spiritually as the 90 subplanes of the seven cosmic planes
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central integer = 6
sum of integers at corners = 36
sum of integers at corners of hexagon = 48

6 yods on axis around centre
36 vertices or internal yods
48 hexagonal yods in faces

Figure 6. Equivalence of Plato’s Lambda Tetractys and the triakis tetrahedron.
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above the lowest subplane of the physical plane described by Theosophy.4 The seven
yods on the axis symbolize the seven subplanes of the physical plane, the 42 yods on
the 18 edges symbolize the 42 subplanes of the six planes of the cosmic physical plane
above the physical plane and the 42 yods either inside the polyhedron or at the centres
of the 12 faces symbolize the 42 subplanes of the six superphysical, cosmic planes.
The three yods on the axis that are corners of tetractyses denote what Theosophy calls
the three ‘dense physical subplanes’ and the four hexagonal yods on the axis denote
the four etheric subplanes. The correlation between the Lambda Tetractys and the
triakis tetrahedron manifests physically as the (10×9=90) coordinate variables needed
to track the motion of the ten closed curves in 10-dimensional space-time that constitute
the heterotic superstring constituent of quarks. Notice in both cases that the total
number of degrees of freedom — subplanes or space-time coordinates of the curves —
is 91, which is the number of yods in the triakis tetrahedron. The reason for this is that
the seven planes and the heterotic superstring are, respectively, the macrocosmic and
microscopic manifestations of the Tree of Life blueprint.5

The Lambda Tetractys generates the tone ratios of the notes of the Pythagorean
musical scale as ratios of pairs of integers.6 The sums 36 and 54 of, respectively, the
integers at its three corners and the integers at the centre and corners of a hexagon
also define the perfect fifth with tone ratio 3/2 because 54/36 = 3/2, whilst the sums 36
and 48 define the perfect fourth with tone ratio 4/3 because 48/36 = 4/3. The triakis
tetrahedron also defines the perfect fifth because its faces and interior have,
respectively, 36 and 24 geometrical elements surrounding its axis, and 36/24 = 3/2.

For case D, according to Tables 1 and 2, every number of yods or geometrical
elements surrounding the axis of the disdyakis triacontahedron is ten times its
counterpart in the triakis tetrahedron. Surrounding its axis are 600 geometrical elements
and 840 yods. Among the latter are 60 vertices and (180×2=360) hexagonal yods on its
edges, that is, (360+60=420) yods form its edges, leaving 420 yods either at centres of
faces or inside the polyhedron. As

292 – 1 = 840 = 3 + 5 + 7 + … + 57,

840 is the sum of the first 28 odd integers after 1. 29 is the largest of the first ten prime
numbers:

2
3 5

7 11 13
17 19 23 29 .

The number (120) of faces of the disdyakis triacontahedron is the sum of the first ten
odd integers after 1:

3
5 7

120 = 9 11 13
15 17 19 21 .

As the largest of these integers, the number value 21 of EHYEH, Godname of Kether,
determines the number of faces of this Catalan solid. These faces contain 480
hexagonal yods (see the value of Hs for the disdyakis triacontahedron in Table 2). This
is also the number of hexagonal yods in the 32 faces of the icosahedron and the
dodecahedron when they are constructed from tetractyses, as well as the number of
hexagonal yods in the 38 faces of the tetrahedron, octahedron, cube and icosahedron


