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Abstract

This paper presents a set of practically oriented formulas and tables compiled from geometric data of various
uniform polyhedra, listing the dihedral angles between adjacent faces sharing a common edge. These tables are
specifically intended to support the physical and computational construction of convex uniform polyhedral shells
composed of different regular polygonal faces. By using the tabulated dihedral angles, wire-frame and shell
models of polyhedra can be constructed efficiently by successively joining adjacent planar faces at their common
edges with the correct angular orientation. The presented data are particularly useful for applications in
geometric modeling, structural design, educational model fabrication, and the development of computational
algorithms for polyhedral assembly. Overall, the tables provide a convenient and reliable reference for the
practical realization and analysis of convex uniform polyhedral structures.
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1. Introduction

In this paper, the sets of analytic formulas and tables have been derived and prepared by the author using his
data tables of convex uniform polyhedra [1], specifically all 5 Platonic solids [2,3] and 13 Archimedean solids [4]
for determining the dihedral angles between any two adjacent regular polygonal faces for different convex
uniform polyhedral shells. These are very useful for the construction and preparing the wire-frame models of
the convex uniform polyhedral shells having different regular polygonal faces. A polyhedral shell can be easily
constructed/framed by continuously fixing all its adjacent (flat) faces each two as a pair at their common edge
at an angle equal to the dihedral angle between them.

2. Dihedral angles for Platonic and Archimedean solids

2.1. Dihedral angle between two regular polygonal faces with a common edge: The dihedral angle is the angle
of inclination between any two adjacent faces, having a common edge in a convex uniform polyhedron,
measured normal to their common edge. Mathematically, the dihedral angle (6,,,,.) between any two adjacent
regular m-gonal & n-gonal faces, having a common edge, at the normal distances H,, & H,, respectively from
the centre of a uniform polyhedron with edge length a is given by the generalized formula as follows

L Ha Hy
(geotm) (ze0t)

Proof: Consider two adjacent regular m-gonal and n-gonal faces sharing a common edge PQ of length a such

0.nne = tan + tan™! VmneN & mnz=>3 e (D)

that their normal distances from the centre O of a convex uniform polyhedron are H,, & H,, respectively. The
perpendiculars OM and ON dropped to m-gonal and n-gonal faces intersect them at their centres M and N
respectively. Let 7;,, and 7;, be the respective radii of inscribed circles that touch regular m-gonal and n-gonal
faces at the common point A i.e. mid-point of common edge PQ (as shown in Figure 1 below).
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Figure 1: H,,, and H,, are normal distances, from the centre O of a convex uniform
polyhedron, of regular m-gonal and n-gonal faces with a common edge PQ, that
are in the plane of paper in Top view, and L plane of paper in Front view.

In right AMAP (Fig. 1, top view)

a
tanzAMP AP t T (j) ( LAMP an _m AP i a)
= — _= — A = = — = — = —
an am - "m T am 2m - m’ 2 2
AM 2 t T 2
= = —cot—
> co - 2)
Similarly, in right ANAP (Fig. 1, top view)
a
tanzANP AP t z (7) < AMP T_r AP i a)
ya = — _—= ya = — = — = — = —
an av T PR T AN non 2 "2
AN = = cotm 3
= = —cot—
> co ” 3)
In right AOMA (Fig. 1, front view)
oM H,, .
tans0AM = — = — = (Setting value of AM from Eq. (2))
AM S cot—
2 m
Hy,
= LOAM = tan™! . (4)

Similarly, in right AONA (Fig. 1, front view)

tanz0AN oN Hr
Ve = — =
an AN

7 (Setting value of AN from Eq. (3))
cot—
n

N Q
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Hy

a

= £0AN =tan™! =
7C0t—
n

..(5)

Now, the dihedral angle, 6,,,. between the adjacent regular m-gonal and n-gonal faces of a convex uniform
polyhedron is given as follows

Omne = LMAN = LOAM + LOAN (From above Fig. 1)
-1 Hm -1 Hn .
Omne = tan W +tan™ o (Settmg values from Eq. (4) & (5))
zeots) (Feot?)

The above generalized formula i.e. Eq.(1) is applicable to any convex uniform polyhedron to compute the
dihedral angle between any two adjacent regular m-gonal and n-gonal faces with a common edge of length a by
specifying the numbers of sides m & n along with the corresponding normal distances H,, & H,, . It is worth
noticing that the dihedral angle doesn’t depend edge length a but depends solely on the geometric configuration
of the uniform polyhedron, specifically on the types and arrangement of its regular polygonal faces.

2.2. Dihedral angle between two vertically opposite regular polygonal faces with a common vertex but no
common edge: Mathematically, the dihedral angle (0,,,,,,,) between two vertically opposite regular m-gonal &
n-gonal faces, having a common vertex but no common edge, at the normal distances H,, & H,, respectively
from the centre of a uniform polyhedron with edge length a is given by the generalized formula as follows

- 1 Hm - 1 Hn
0.nvo = SIN~ <—> + sin” (—) VmneN & mn=3 — )
R, R,
Proof: Consider two vertically opposite regular m-gonal and n-gonal faces sharing a common vertex A but no
common edge such that their normal distances from the centre O of a convex uniform polyhedron are H,,, & H,,
respectively. The perpendiculars OM and ON dropped to m-gonal and n-gonal faces intersect them at their
centres M and N respectively. Let R, be the radius of circumscribed sphere touching all the vertices of given
convex uniform polyhedron [1] (as shown in Figure 2 below).

Top view
MBisecting line

through common
vertex A

common

Regular vertex

m-gonal face

Regular
n-gonal face

N

Front view

Figure 2: H,, and H,, are normal distances, from the centre O of a convex uniform
polyhedron, of two vertically opposite regular m-gonal and n-gonal faces that are
in the plane of paper in Top view, and L plane of paper in Front view.
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In right AOMA (Fig. 2, front view)

) oM ) H,
sinzMAO = i = sinf,, = R_o
H
= 6, =sin! (—m> N )]
R,
In right AONA (Fig. 2, front view)
: ON . H,
sinZNAO = 04 = sinf, = R_o
H
= 6, =sin™? (—n) I )
R,

Now, the dihedral angle, 8,,,,, between two vertically opposite regular m-gonal and n-gonal faces of convex
uniform polyhedron is given as follows

Onve = LMAN = £MAO + £NAO = 0,, + 6, (From above Fig. 2)

O pnvo = SNt (Iz—m) + sin~? (%) (Setting values from Eq. (7) & (8))
o o
The above generalized formula i.e. Eq.(6) is applicable to any convex uniform polyhedron to compute the
dihedral angle between any two vertically opposite regular m-gonal and n-gonal faces with a common vertex
but no common edge by specifying circum-radius R, with the corresponding normal distances H,, & H, . It is
worth noticing that the dihedral angle doesn’t depend edge length a but depends solely on the geometric
configuration of the uniform polyhedron.

2.3. Dihedral angle between regular polygonal faces bisected by an unshared edge connecting their vertices:
The dihedral angle (0,pye) between any two regular n-gonal faces that are bisected by an unshared edge
connecting their vertices, and are at a normal distance H,, from the centre of a convex uniform polyhedron with
edge length a and radius R,, of its circumscribed sphere, is given by the generalized formula as follows

1 J«ZTIS")Z‘I) (B8 sine-1) -1

(5) sinF

0 nbue = 2 sin”

(2R) 1+ (Ma)sinT

() sin e (Bge) —1-1

= 2cot™!

VnEN, n>3 e (9)

Proof: Consider two regular n-gonal faces bisected by an extended unshared-edge AB, connecting their vertices
A and B, of length a such that their normal distances from the centre O of a convex uniform polyhedron are
equal to H, (as shown in Figure 3 (a) below). Let R, be the radius of circumscribed sphere that touches all the
vertices of convex uniform polyhedron (see Figure 3 (b), below).

In right AMSA (Fig. 3(b)),

©2015 H C Rajpoot 4



Dihedral angles between the polygonal faces in various regular & uniform polyhedra: Platonic and Archimedean solids 20 August 2015

~ Top view

(a)
; A | B
Extended Unshared
edge AB bisecting
edge AB

Congruent regular
n-gonal faces

Top view
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Figure 3: (a) Two congruent regular n-gonal faces, at a normal distance H,,
from the centre O of convex uniform polyhedron, are bisected by unshared
edge AB in the plane of paper (Top view), and (b) circumscribed sphere with
centre O and radius R, touches all the vertices of polyhedron (Front view).

a
ins AMS AS T (7) < AMS 2w As AC a)
ya = — _—= . =— =, = — = —
s am ~ Sn T am n n 2 2
a T
= AM = —cosec—
2 n
Similarly, in right AAMO (Fig. 3(b)),
a T
AM 7 cosec a
sinZAOM = — = sina =*——F+ = a=sin"? —F R ¢ (1)
04 R, 2R, sinﬁ
a T
AM 7 cosec L a )
tanzAOM = — = tana==—— = a=tan™ | ———
oM H, 2H, sin%
In right AAQO (Fig. 3(b)),
a
sinzA0Q = 40 = sinf = AN B = sin‘1< e ) (12)
04 R, 7R,
a
2 -1 1
tanzA0Q = = tanf = > f=tan"! | —— AU &)
> R (5) (BRe) -1
o 2 a
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The two regular n-gonal faces, when extended, intersect each other at a line i.e. represented by the point P in
the plane of paper. In (cyclic) quadrilateral OMPN (Fig. 3(b)),

£OMP + £MPN + £PNO + £4MON = 2x

s s
E+ anbue+i+2(a+ﬁ)=2ﬂ'

Orpie =T —2(@+B) e (14)

Now, substituting the values of angles a and  from the above Eq.(10) and (12) respectively into Eq(14), the
dihedral angle, 8, between the two regular n-gonal faces bisected by the unshared edge in a convex uniform
polyhedron, is given as follows

a a
Onnpue = T — 2| sin™! | ——— | +sin™! ( )
2R, sin— 2R,
n
2
zeos™t| f1-{ 2 Gr) 5 | GR)
=m —2cos - - -
2R, sin =~ 2R, 2R, sin= | \2R,

1 J«%?f‘l)(g%fmmg_l)_l

= Opnpue = 2SIin~

The above expression of dihedral angle 8, is same as given by first expression of the above Eq(9). The
subscript ‘nnbue’ in 6,54 Stands for two regular n-gonal faces bisected by an unshared edge connecting their
vertices in a convex uniform polyhedron.

Similarly, substituting the values of angles @ and § from the above Eq.(11) and (13) respectively into Eq(14), the
dihedral angle, 6, between the two regular n-gonal faces bisected by the unshared edge in a convex uniform
polyhedron, is given as follows

a
Ornbue =T — 2| tan™! —x |t tan~! —
2H, sin (&) _1
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[ -1 Eani
2H, . 2R,\? TRE .
= HnnbueZZCOt_ll anSln% ( aoz ! |=2C0t_1/ ao) _1+( a:)Sln%\
| (ZZ")Sin% (%) -1-1 I \(Zgn) sin™ (250) _q— 1/

The above expression of dihedral angle 8,,,,p,¢ IS Same as given by second expression of the above Eq(9).

The above generalized formula i.e. Eq.(9) is applicable to any convex uniform polyhedron to compute the
dihedral angle between any two regular n-gonal faces bisected by an unshared edge connecting their vertices
given the edge length a, numbers of sides n in regular n-gon, radius R, of circumscribed sphere, or normal
distance H,, in a convex uniform polyhedron . It is useful to find the dihedral angles between two congruent n-
gonal faces bisected by unshared edge in Platonic and Archimedean solids.

2.4. Dihedral angle between any two arbitrary polygonal faces: It is worth noticing that when two arbitrary
faces of a polyhedron are not regular polygons, or when two arbitrary faces share no edge or vertex, HCR’s
Inverse Cosine Formula can be applied to determine the dihedral angle [5,6]. In such cases, an auxiliary
(imaginary) tetrahedron is constructed with its apex located at the vertex of the given irregular or non-uniform
polyhedron, and with one of its three lateral faces formed by the unshared edges of the faces under
consideration. Alternatively, if d,, is the distance between the feet of perpendiculars, having lengths H, and H,,
dropped to two arbitrary polygonal faces from the centre O of polyhedron, the dihedral angle 6,, between the
polygonal faces is given as

le + H22 - d122) (15)

01, =T —cos™! < 2HL T,

Proof: Consider any two arbitrary polygonal faces such that their normal distances from the centre O of a
polyhedron are H; and H,. Let d;, be the distance between the feet of the perpendiculars M and N (as shown
in Figure 4 below).

Applying Cosine rulein AMNO (Fig. 4),

oy - (OMP HON2 = QN (H) + () = ()
~ 2(0m)(om) EFICAICH)

N ¢ 1)

2 2 2
= a=cos? By 4 iy = iy
2H,H,

The two arbitrary faces, when extended, intersect each other at a line (L plane of paper) i.e. represented by the
point P in the plane of paper. In (cyclic) quadrilateral OMPN (Fig. 4),
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Polygonal face H, ol p
olygonal face

Figure 4: H; and H, are normal distances, from the centre O of polyhedron,
of two arbitrary polygonal faces that are L plane of paper.

£OMP + £MPN + £PNO + £MON = 2r

T s
E‘I‘ 912 +E+0(=2T[

912=T[—0!

Substituting the value of angle a from the above Eq.(16) into above equation, the dihedral angle, 6,, between
the two arbitrary polygonal faces in a polyhedron, is given as follows

H? + Hy2 — dy,°
912=7r—cos‘1( ! 2 12)

2H,H,

It’s worth noticing that the above formula (i.e. Eq.(15)) can be used to find the dihedral angle between any two
arbitrary polygonal faces, with or without common edge or vertex, in an irregular or non-uniform polyhedron
given the normal distances of faces H; and H, from the center and the distance d;, between the feet of the
perpendiculars dropped from the centre to these faces. The distance d,, between the feet of perpendiculars
depend on the geometric shapes and dimensions, and the configurations of the faces with respect to each other.

Now, using the above generalized equations (1), (6), (9), and (15), the dihedral angles of regular polyhedra
(Platonic solids) [7] and convex uniform polyhedra (Archimedean solids) [9-21] are computed below.

3. Dihedral angles of regular polyhedrons or Platonic solids

In this section, the key parameters like normal distances H,, & H, of regular m-gonal and n-gonal faces in a
regular polyhedron are adopted directly from the author’s previously derived results [7].

3.1. Dihedral angles of a regular tetrahedron: A regular tetrahedron has 4 congruent equilateral triangular faces
each with an edge length a and a normal distance H; from the centre and radius R,, of circumscribed sphere,
which are given from the formula [7],

H_a R_a 3
T_Z\/g’ 0_2 2

Now, the dihedral angle 8, , between two adjacent regular triangular faces (with a common edge), is obtained
by substituting the corresponding values; number of sides in triangular faces, m = n = 3 and normal distances,
H,, = H, = Hy in the above generalized Eq.(1) as follows
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a a a
26 2V6 26 1
Orre = tan™! % +tan™ % =2tan™" % =2tan™? (ﬁ)z70.528779370
(ze0t3) (ge0t3) (3e0t3)

The above result shows that the dihedral angle between any two equilateral triangular faces with a common
edge in a regular tetrahedron is = 70.52877937°.

Alternatively, the dihedral angle 8,1, , between two regular triangular faces bisected by an edge connecting
their vertices, is obtained by substituting the corresponding values; number of sides in triangular faces, n = 3
and radius of circumscribed sphere, R, in the above generalized Eq.(9) as follows

2
(26
22

VR
)T

/j (B 1) (B sn 1) - 1)

1

Orrpye =T —2C0OS™ R =m—2cos”
k ( ") sin— )
a n

1 1
0 =0, =m—2cos™! <—) = 2sin™! <—) ~ 70.52877937°
TTbue TTe \/§ \/§
The above result shows that the pair or combination of any two triangular faces of a regular tetrahedron is of

only one type and thus the dihedral angle between any two equilateral triangular faces of a regular tetrahedron
is~ 70.52877937°.

3.2. Dihedral angles of a regular hexahedron/cube: A regular hexahedron or cube has 6 congruent square faces
each with an edge length a and a normal distance Hg from the centre, and radius R,, of circumscribed sphere,
which are given from the formula [7],

2
Now, the dihedral angle O, , between two adjacent square faces (with a common edge), is obtained by
substituting the corresponding values; number of sides in square faces, m = n = 4 and normal distances, H,,, =
H, = Hg in the above generalized Eq.(1) as follows

a a a
Bsse = tan™' { ——=—— 2 = (+tanTt 2 (= 2tan' S 2 — (= 2tan"'(1) = 90°
(zeot3) (zeot3) (zeot3)

The above result shows that the dihedral angle between any two square faces of a regular hexahedron/cube is
90° which is true in a cube.

The dihedral angle 4, between two square faces, bisected by an unshared edge connecting their vertices, is
obtained by substituting the corresponding values; number of sides in square faces, n = 4 and radius of
circumscribed sphere, R, in the above generalized Eq.(9) as follows
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Za\/—

ey

-1

Osspue =TT — 2 COS

N \/
"5’
QNﬂ
@,
=3
N
|
|
_
|
—

|
=m —2cos 1(0) = 0°

The above result shows that dihedral between two squares faces with no common edge and vertex in a regular
hexahedron or cube is 0° which implied that such square faces are parallel to each other which is true in a cube.

3.3. Dihedral angles of a regular octahedron: A regular octahedron has 8 congruent equilateral triangular faces
each with an edge length a and a normal distance Hy from the centre, and radius R, of circumscribed sphere,
which are given from the formula [7],

H ? R ?
T = —, = —
V6 2
Now, the dihedral angle 6,7, , between two adjacent regular triangular faces (with a common edge), is obtained
by substituting the corresponding values; number of sides in triangular faces, m = n = 3 and normal distances,

H,, = H, = Hr in the above generalized Eq.(1) as follows

a a a
Opre = tan™! % +tan~?! % = 2tan~? % = 2tan‘1(\/§) ~ 109.4712206°
(ze0t3) (ze0t3) (ze0t3)
Now, consider two vertically opposite regular triangular faces AB A

Regular

and AC meeting at the vertex A but have no common edge. The AB
triangular faces

and AC are the altitudes drawn from the common vertex A of
equilateral triangle faces to their opposite sides (i.e. L plane of
paper in Figure 5), which are given as

aV3/2
AB = AC x_av3 Y
= =acos—=——
6 2
B C
In right AAMC (Fig. 5), a/2 M a/2
c 0 5 1 Figure 5: Two regular triangular faces AB and
M a i
sin ZCAM = — = sin TTv _ / = AC, with a common vertex A but no common
AC 2 a\/§/2 \/§ edge, are L plane of paper.

1
Orrpo = 2sin™? (ﬁ) ~ 70.52877937°

Alternatively, the dihedral angle 841, between two vertically opposite triangular faces meeting at any vertex
of the regular octahedron is obtained by substituting the corresponding values, H,,, = H, = Hy and R, in
generalized Eq. (6) as follows

0 = sin~?! (—) + sin™?! (—) = 2sin~! (—) = 2sin~?! = 2sin7?! (—) ~ 70.52877937°
TTvo Ro Ro Ro \/§

mEE
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Alternatively, the dihedral angle 811,,,(= 8;3) between two vertically opposite i.e. first (r = 1) and third (r =
3) triangular faces meeting at any vertex of the regular octahedron is obtained by substituting « = /3, n = 4
and r = 3 in the generalized formula [8] as follows

/ 3—Dm
Orrvo = 613 = 2cos™ | sin <%)

1

= 2sin™?! (—) ~ 70.52877937°
V3

The above result shows that dihedral two vertically opposite regular triangular faces, meeting at a vertex and

having no common edge, is = 70.52877937° which is true in a regular octahedron.

3.4. Dihedral angles of a regular dodecahedron: A regular dodecahedron has 12 congruent regular pentagonal
faces each with an edge length a and a normal distance Hp from the centre, and radius R, of circumscribed
sphere, which are given from the formula [7],

_(3++V5)a r _V3(¥5+1)a
P~ 8sin36° " T° T 4
Now, the dihedral angle 0pp, , between two adjacent regular pentagonal faces, is obtained by substituting the
corresponding values; number of sides in triangular faces, m = n = 5 and normal distances, H,, = H, = Hp in
the above generalized Eq.(1) as follows

(3++5)a (3++5)a Ve
(3+4V5)a (3++5)a .

Oppe = tan~1{ BSMIOT 4 1) BSINIOY B _ 5 ant (—) ~ 116.5650512°
(Feot5) (Feot5) ?

The dihedral angle 8ppp,. between two regular pentagonal faces 1 and 2, bisected by an unshared edge AB
connecting their vertices A and B (as shown in Figure 6 below), is obtained by substituting the corresponding
values; number of sides in pentagonal faces, n =5 and radius of circumscribed sphere, R, in the above
generalized Eq.(9) as follows

Opppue = 2sin”

1 j((%z-l)((zio)zsng—l)_1

2V3(VE+1)a\’ 2V3(5+1)a\’
4 4

. s
= -1 = sin? T 1]-1
= 2sin7! 3
2\/§(\/§ + 1)a
4 ) anr
- a |5
Figure 6: Two regular pentagonal
faces 1 and 2 are bisected by an
unshared edge AB connecting vertices
5-+5 V5 -1 ;
0 = 2sin~? = 2tan~! ~ 63.434948823° A and B in a regular dodecahedron.
PPbue 10 2
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The above result shows that dihedral between two regular pentagonal faces bisected by an unshared edge
connecting their vertices is * 63.434948823° in a regular dodecahedron.

3.5. Dihedral angles of a regular icosahedron: A regular icosahedron has 20
congruent equilateral triangular faces each with an edge length a and a
normal distance H; from the centre, and radius R,, of circumscribed sphere,
which are given from the formula [7],

_ (3 + \/g)a R

T — 4\/§ ’
Now, the dihedral angle 8+, , between two adjacent regular triangular faces
(i.e. faces 1 and 2 in Figure 7), is obtained by substituting the corresponding
values; number of sides in triangular faces, m = n = 3 and normal distances,

o = acos18°

H,, = H, = Hr in the above generalized Eq.(1) as follows
Figure 7: Two regular triangular

( (3 + \/g)a\ ( (3 + \/g)a\ faces 1 and 3 have a common vertex
I T | | W | A but no common edge in a regular
— -1 -1 .
Orre = tan { m } + tan { m } icosahedron.
5 Cot 5 Cot

_ L (3+V5) .
= 2tan -— | ~ 138.1896851

Alternatively, the dihedral angle 817, (= 6;,) between first (r = 1) and second (r = 2) triangular faces sharing
a common edge in the regular icosahedron (see Fig. 5) is obtained by substitutinga« = /3, n =5andr = 2in
the generalized formula [8] as follows

tanZ T[_/3\
- 721 = 2cos™!
tan g /

2—-1
81, = 2cos™?! /sin (%) 1-—

\/§—1>

3++/5
= 2tan’! ~ 138.1896851°
2v3 2

o QTTe = 612 =2 COS_l (

Similarly, the dihedral angle 0,1, (= 8,3) between first (r = 1) and third (r = 3) triangular faces meeting at a
vertex but having no common edge in the regular icosahedron (as shown in Fig. 7 above) is obtained by
substituting « = /3, n = 5 and r = 3 in the generalized formula [8] as follows

|

813 = 2cos™ \

1
& O, = 813 = 2081 (—) ~ 109.4712206°
TTv 13 \/—?—’
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4. Dihedral angles of Archimedean solids

In this section, the key parameters like normal distances H,, & H,, of regular m-gonal and n-gonal faces, and
circum-radius R, of Archimedean solids are adopted directly from the author’s previously derived results [9-22].

4.1. Dihedral angles of a truncated tetrahedron: A truncated tetrahedron has 4 congruent equilateral triangular
and 4 congruent regular hexagonal faces, each having equal edge length a and their normal distances H; and
Hy respectively from the centre, and radius R, of circumscribed sphere which are given from the formula [9],

H_Sa H_a3 R_a 11
T7ove’ M 22" T 22

Now, the dihedral angle 67, , between two adjacent regular triangular and hexagonal faces (i.e. faces 1 and 2
with a common edge in Fig. 8(a)), is obtained by substituting the corresponding values; number of sides in
triangular face, m = 3, number of sides in hexagonal face, n = 6 and normal distances, H,, = Hr and H, = Hy
respectively in the above generalized Eq.(1) as follows

Sa (a ﬁ )
Orpe = tan™ % +tan™? { %} = — tan"{2v2} = 2 tan~*(V2) »~ 109.4712206°
(zeo3) ((7 cot) )

>,
<N D
DU

(a) (b) (c)

Figure 8: (a) Truncated tetrahedron, (b) truncated hexahedron/cube, (c) truncated octahedron (d) truncated
dodecahedron, (e) truncated icosahedron.

Similarly, the dihedral angle 64y, , between two adjacent regular hexagonal faces (i.e. faces 2 and 4 with a
common edge in Fig. 8(a)), is obtained by substituting the corresponding values; number of sides in hexagonal
faces, m = n = 6 and normal distances, H,, = H,, = Hy in the above generalized Eq.(1) as follows

a\F a\F a\F
242 242 242 1
Oypye = tan™! _2NZ + tan~? _2N2 L 2tan~?! 272n) = 2tan~! <—) ~ 70.52877937°

\(% cot) ) ((%C"t%) ) ((%“’ta ) V2

The dihedral angle Oprpy. between two regular triangular faces 1 and 3, bisected by an unshared edge
connecting their vertices (as shown in Figure 8(a) above), is obtained by substituting the corresponding values;
number of sides in triangular faces, n = 3 and radius of circumscribed sphere, R, in above generalized Eq.(9) as

(1) wz-1)-1)

N 2 |
(522) s

QTTbue = 2sin
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a a

2

2a /E\
2N 2 T
\ a / Sll’l3

(AR ITEN D
SR )

i

= 2sin”

/1
Orrpye = 2sin~? (\/—§) ~ 70.52877937°

4.2. Dihedral angles of a truncated hexahedron/cube: A truncated hexahedron/cube has 8 congruent
equilateral triangular & 6 congruent regular octagonal faces, each having an equal edge length a and their
normal distances Hy and H,, respectively from the centre, and radius R, of circumscribed sphere which are given

_(3+2\/§)a _(1+\/§)a _a,
HT—T, HO—T, RO—E 7+4\/§

Now, the dihedral angle 61, , between two adjacent regular triangular and octagonal faces (i.e. faces 1 and 2

from the formula [10],

with a common edge in Fig. 8(b) above), is obtained by substituting the corresponding values; number of sides
in triangular face, m = 3, number of sides in octagonal face, n = 8 and normal distances, H,, = Hy and H, =
H, respectively in the above generalized Eq.(1) as follows

((3+2V2)a) (1+v2)a

1
010 = tan™! 4 %5 + tan™? ﬁ =7 —tan"'(V2) = cos™! (— ﬁ) ~ 125.2643897°
L (Feot3) J (zcotg)

Similarly, the dihedral angle 8,0, , between two adjacent regular octagonal faces (i.e. faces 2 and 4 with a
common edge in Fig. 8(b) above), is obtained by substituting the corresponding values; number of sides in
hexagonal faces, m = n = 8 and normal distances, H,, = H,, = H,, in the above generalized Eq.(1) as follows

(1++v2)a (1++2)a (1++2)a
8009 = tan_1 ﬁ + tan_l ﬁ = ztan_l ﬁ =2 tan—l(l) =90°
(§C°t§) (7C°t§) (7““@)

The dihedral angle 677y, between two regular triangular faces 1 and 3, bisected by an unshared edge
connecting their vertices (as shown in Figure 8(b) above), is obtained by substituting the corresponding values;
number of sides in triangular faces, n = 3 and radius of circumscribed sphere, R, in the above generalized Eq.(9)
as follows

8TTbue = 2sin”
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22a 7+ 42 27“\/—\/7

= 2sin~?!

2 1
6 =2sin"!| |- ]=2cos™?! <—) ~ 109.4712206°
TThue sin \/; cos 7

4.3. Dihedral angles of a truncated octahedron: A truncated octahedron has 6 congruent squares and 8
congruent regular hexagonal faces, each having equal edge length a and their normal distances Hs and Hy
respectively from the centre, and radius R, of circumscribed sphere which are given from the formula [11],

3 5
H5=a\/§, HH=a\/;, Ro=a\/;

Now, the dihedral angle 85y, , between two adjacent square and regular hexagonal faces (i.e. faces 1 and 2 with
a common edge in Fig. 8(c) above), is obtained by substituting the corresponding values; number of sides in
square face, m = 4, number of sides in hexagonal face, n = 6 and normal distances, H,, = Hs and H, = Hy
respectively in the above generalized Eq.(1) as follows

(3 )
av?2 a.l> 1
Bgpe = tan~{ =t an-1{_NE_b_p_ tan™*(V2) = cos™* (— ﬁ> ~ 125.2643897°

(ze0t3) (ze0t5)

Similarly, the dihedral angle 64y, , between two adjacent regular hexagonal faces (i.e. faces 2 and 4 with a
common edge in Fig. 8(c) above), is obtained by substituting the corresponding values; number of sides in
hexagonal faces, m = n = 6 and normal distances, H,, = H,, = Hy in the above generalized Eq.(1) as follows

ot\/E a\/E a\/E
1 - 21-[ -1 - 27-[ = 2tan~! ﬁ = Ztan_l(\/i) ~ 109.4712206°
(zc0t5) (3e0t5) (ze015)

The dihedral angle 6}, between two square faces 1 and 3, bisected by an unshared edge connecting their

Oyye = tan + tan

vertices (as shown in Figure 8(c) above), is obtained by substituting the corresponding values; number of sides
in square faces, n = 4 and radius of circumscribed sphere, R, in the above generalized Eq.(9) as follows

J[le

v

51n2—— 1) 1

QSSbue = 2sin
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i
AN

= 2sin~

(1
gSSbue = 2sin 1 (\/_§> = 900

4.4. Dihedral angles of a truncated dodecahedron: A truncated dodecahedron has 20 congruent equilateral

triangular & 12 congruent regular decagonal faces, each having equal edge length a and their normal distances
Hy and Hp, respectively from the centre, and radius R, of circumscribed sphere which are given from the formula

[12],
(9 +5vV5)a (5+3V5)a a |

Now, the dihedral angle 8;p. , between two adjacent regular triangular and decagonal faces (i.e. faces 1 and 2
with a common edge in Fig. 8(d) above), is obtained by substituting the corresponding values; number of sides
in triangular face, m = 3, number of sides in decagonal face, n = 10 and normal distances, H,, = Hy and H,, =
Hj, respectively in the above generalized Eq.(1) as follows

(9 +5v5)a (5+3V5)a
Orpe = tan™! 43 4 tan~1{_8sin36%

| Get3) | (ze0t15)

Similarly, the dihedral angle 65, , between two adjacent regular decagonal faces (i.e. faces 2 and 4 with a

=m—tan"'(3 —V5) ~ 142.6226319°

common edge in Fig. 8(d) above), is obtained by substituting the corresponding values; number of sides in
hexagonal faces, m = n = 10 and normal distances, H,, = H,, = Hp, in the above generalized Eq.(1) as follows

(5+3vV5)a (5+3V5)a Ve
A P T +

Oppe = tan=1 | —SSIM36%_{ 4 1) BSIN36T R _ 5 apt (T) ~ 116.5650512°
(zcot15) (zc0t15)

The dihedral angle O;rp,. between two regular triangular faces 1 and 3, bisected by an unshared edge
connecting their vertices (as shown in Figure 8(d) above), is obtained by substituting the corresponding values;
number of sides in triangular faces, n = 3 and radius of circumscribed sphere, R,, in the above generalized Eq.(9)
as follows

[y =) (@ awz-1)-1)
0 = 2sin™!
TTbue sin \ (250)2 Sm%
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2 2
%Ta 74 + 30V5 %Ta 74 + 30V5 -
4 ) -1 [2———] sin2z-1]-1
a a 3
= 2sin™?
2
%Ta 74 +30V5 -
—_ sin=
a 3

\/§+1> _1<3+\/§
= 2tan >

BTTbue =2 Sin_1< 2\/§

) ~ 138.1896851°

4.5. Dihedral angles of a truncated icosahedron: A truncated icosahedron has 12 congruent regular pentagonal
& 20 congruent regular hexagonal faces, each having equal edge length a and their normal distances Hp and Hy
respectively from the centre, and radius R, of circumscribed sphere which are given from the formula [13],

HP=(Z‘/§—+1)a, HH=M' Ro=% /58+18\/§

4 sin 36° 4
Now, the dihedral angle 8, , between two adjacent regular pentagonal and hexagonal faces (i.e. faces 1 and

2 with a common edge in Fig. 8(e) above), is obtained by substituting the corresponding values; number of sides
in pentagonal face, m = 5, number of sides in hexagonal face, n = 6 and normal distances, H,, = Hp and H,, =
Hy, respectively in the above generalized Eq.(1) as follows

(2V5+1)a V3(3++V5)a
Oppe = tan™1 { SSM36Y 44 pap-1d 4 L= —tan"!(3 — V5) ~ 142.62263186°
(zcot) (zcot)

Similarly, the dihedral angle 64y, , between two adjacent regular hexagonal faces (i.e. faces 2 and 4 with a
common edge in Fig. 8(e) above), is obtained by substituting the corresponding values; number of sides in
hexagonal faces, m = n = 6 and normal distances, H,, = H,, = Hy in the above generalized Eq.(1) as follows

V3(3++V5)a V3(3++5)a Ve
Byye = tan™?! ﬁ +tan™?! ﬁ = 2tan™! <—> ~ 138.1896851°
(zeotg) (ze0t5) 2

The dihedral angle Oppp,. between two regular pentagonal faces 1 and 3, bisected by an unshared edge
connecting their vertices (as shown in Figure 8(e) above), is obtained by substituting the corresponding values;
number of sides in pentagonal faces, n = 5 and radius of circumscribed sphere, R, in the above generalized
Eq.(9) as follows

Opppue = 2sin~
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2 2
%Ta 58 + 18V5 %Ta 58 + 18V5 -
4 ) -1 [2———] sin2e-1]-1
a a 5
= 2sin™?
2
20 fs8+18V5\ 4
a5

BPPbue = 2sin” -

545 1++/5
1 = tan‘1< ) ~ 116.5650512°

4.6. Dihedral angles of a cuboctahedron: A cuboctahedron has 8 congruent equilateral triangular & 6 congruent
square faces, each having equal edge length a and their normal distances Hy and H respectively from the centre
and radius R, of circumscribed sphere which are given from the formula [14],

H; = 2H—aR—
T=4a 3’ S_\/i’ o—2a

Now, the dihedral angle 8,5, , between two adjacent regular triangular and square faces, is obtained by
substituting the corresponding values; number of sides in triangular face, m = 3, number of sides in square face,
n = 4 and normal distances, H,, = Hy and H, = H; respectively in the above generalized Eq.(1) as follows

(2 ) a

a3 1
ﬁ} +tan”? ai =n —tan"1(V2) = cos™! (— E) ~ 125.2643897°

9’[‘59 = tan_l {

((7““?) ) (zeot7)

The dihedral angle 81, , between two vertically opposite regular triangular faces with a common vertex but
no common edge, is obtained by substituting the corresponding values; normal distances, H,, = H,, = Hy and
circum-radius R, in the above generalized Eq.(6) as follows

2 2
a\ﬁ a\ﬁ 2 1
Orrpo = sin™? 73 +sin™?! 73 = 2sin~? \/; =2cos™?! (—) ~ 109.4712206°

V3

Similarly, the dihedral angle 8, , between two vertically opposite square faces with a common vertex but no
common edge, is obtained by substituting the corresponding values; normal distances, H,, = H, = Hg and
circum-radius R, in the above generalized Eq.(6) as follows

a a

1
Bsspo = sin™" ﬁ + sin™? Q = 2sin~? <_) = 90°
a a \/i

4.7. Dihedral angles of an icosidodecahedron: An icosidodecahedron has 20 equilateral triangular faces & 12
regular pentagonal faces, each having equal edge length a and their normal distances Hr and Hp respectively
from the centre and radius R, of circumscribed sphere which are given from the formula [15],

u _(3++V5)a 0 - ’5+2x/§ R _(1++5)a
T_72\/§ , dp=a 5 » o = 2
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Now, the dihedral angle 6p, , between two adjacent regular triangular and pentagonal faces with a common
edge, is obtained by substituting the corresponding values; number of sides in triangular face, m = 3, number
of sides in pentagonal face, n = 5 and normal distances, H,, = Hy and H, = Hp respectively in the above
generalized Eq.(1) as follows

(3+\/_)a\| (, [5+2V5)
} + tan™! > } = —tan"3(3 — V5) ~ 142.6226319°

| (zeo5) )

(

|

GTPE = tan™ {
COt

The dihedral angle 817, , between two vertically opposite regular triangular faces with a common vertex but
no common edge, is obtained by substituting the corresponding values; normal distances, H,, = H,, = H; and
circum-radius R, in the above generalized Eq.(6) as follows

(3++V5)a (3++V5)a
_in1| __2V3 Ll 2v3 |, 1+\/§)_ _1(3+\/§>
Orrv0 = Sin (1 n \/g)a + sin (1 " \/g)a = 2sin ( 3 = 2tan >
2 2

~ 138.1896851°

Similarly, the dihedral angle 6pp,, , between two vertically opposite regular pentagonal faces with a common
vertex but no common edge, is obtained by substituting the corresponding values; normal distances, H,, =
H,, = Hp and circum-radius R, in the above generalized Eq.(6) as follows

2 2
. - a75+5\/§ - (175-"5‘/g it 5++5 ’t _1<1+\/§)
= Sin —_— sin ——(——— | = 4S81n = an
Frve (1++5)a (1++5)a 10 2
2 2

~ 116.5650512°

4.8. Dihedral angles of a small rhombicuboctahedron: A small rhombicuboctahedron has 8 equilateral
triangular faces & 18 square faces, each having equal edge length a and their normal distances Hy and Hg
respectively from the centre and radius R, of circumscribed sphere which are given from the formula [16],

_ (3++2)a _(1++V2)a _a |
HT—T, HS—T, RO—E 5+2\/§

Now, the dihedral angle 65, , between two adjacent regular triangular and square faces with a common edge,
is obtained by substituting the corresponding values; number of sides in triangular face, m = 3, number of sides
in square face, n = 4 and normal distances, H,, = Hy and H,, = H, respectively in the above generalized Eq.(1)
as follows

(B++2)a) (1+V2)a
, 2V3 1) 2 (1 - 2
Orse = tan™1{ —="— ) +tan"'{ —=—— =7 —tan"! (—) =cos™'| — |z | ® 144.7356103°
(Feot3 2 cotZ V2 3
k 2 3 J 2 4

Now, the dihedral angle 6gg, , between two adjacent square faces with a common edge, is obtained by
substituting the corresponding values; number of sides in square faces, m = n = 4, and normal distances H,,, =
H, = H; respectively in the above generalized Eq.(1) as follows
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(1+V2)a (1+vV2)a
Ose = tan™" # +tan™ # = 2tan"!(1 +V2) = 135°
(zeot3) (zeots)

The dihedral angle 8g,, , between two vertically opposite regular triangular and square faces with a common
vertex but no common edge, is obtained by substituting the corresponding values; normal distances, H,, = Hy
and H,, = Hg and circum-radius R,, in the above generalized Eq.(6) as follows

/(3+Jﬂa\ (1 +v2)a
-1 23 | + sin~? 2

B

1
= cos™! (— —) ~ 125.2643897°
V3

Orspo = Sin a =
5422

SRS

4.9. Dihedral angles of a great rhombicuboctahedron: A great rhombicuboctahedron has 12 square faces, 8
regular hexagonal faces & 6 regular octagonal faces, each having equal edge length a and their normal distances
Hg, Hy and H, respectively from the centre and radius R, of circumscribed sphere which are given from the
formula [17],

_ (3++V2)a _V3(1++V2)a _(1+2v2)a _a |
Hs—i, HH—f, Ho—f, RO—E 13+6\/§

Now, the dihedral angle 85y, , between two adjacent square and regular hexagonal faces with a common edge,
is obtained by substituting the corresponding values; number of sides in square face, m = 4, number of sides in
hexagonal face, n = 6 and normal distances, H,, = Hg and H,, = Hy respectively in the above generalized
Eqg.(1) as follows

(3++V2)a V3(1++v2)a .
Osne = tan" { ——2 4t tan{—— 2t =7 —tan”! (—) ~ 144.7356103°
(zeo7) (e05) vz

Similarly, the dihedral angle 65, , between two adjacent square and regular octagonal faces with a common
edge, is obtained by substituting the corresponding values; number of sides in square face, m = 4, number of
sides in octagonal face, n =8 and normal distances, H,, = H; and H, = H, respectively in the above
generalized Eq.(1) as follows

(3++V2)a (1+2v2)a
9506 = tan_l ﬁ + tan_l # = 1350
(7“* Z) (7 C°t§)

Similarly, the dihedral angle 8. , between two adjacent regular hexagonal and octagonal faces with a common
edge, is obtained by substituting the corresponding values; number of sides in hexagonal face, m = 6, number
of sides in octagonal face, n = 8 and normal distances, H,, = Hy and H,, = H, respectively in the above
generalized Eq.(1) as follows

V3(1++2)a (1+2V2)a .
0,0, =tan{— 2 _ Lygaptd 2 L o1 (— —) ~ 125.2643897°
(eotg) (Zcotg) V3

Now, the dihedral angle between two closest regular hexagonal faces, that are opposite and equally inclined
with a square face is given as

Oune = 205y, —m = 2tan~1(V2) ~ 109.4712206°
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Similarly, the dihedral angle between two closest regular octagonal faces, that are opposite and equally inclined
with a square face is given as

GOOC = 29506 — 1T = 900

4.10. Dihedral angles of a small rhombicosidodecahedron: A small rhombicosidodecahedron has 20 equilateral
triangular faces, 30 square faces & 12 regular pentagonal faces, each having equal edge length a and their
normal distances Hy, Hg and Hp respectively from the centre and radius R, of circumscribed sphere which are
given from the formula [18],

g B+2B)a  (2+V5)a o Ba 5425 a0 e
T — 2\/§ ) S — 2 ) P_z 5 ) 0—2

Now, the dihedral angle 815, , between two adjacent regular triangular and square faces with a common edge,
is obtained by substituting the corresponding values; number of sides in triangular face, m = 3, number of sides
in square face, n = 4 and normal distances, H,, = Hy and H,, = H, respectively in the above generalized Eq.(1)
as follows

I (3+ 3@61 (2+V5)a
Orse = - 2v3 - 2
TG [T G

Now, the dihedral angle 8p, , between two adjacent square and regular pentagonal faces with a common edge,

— _ -1 3_\/5 ~ ]
= — tan — | F 159.0948426

is obtained by substituting the corresponding values; number of sides in square face, m = 4, number of sides in
pentagonal face, n = 5 and normal distances, H,, = Hg and H,, = Hp respectively in the above generalized

(2++5)a 3a [5+2V5 N
1) 2 Lyt VA =7'[—tan‘1( 5

(e07) L (z05) )

The dihedral angle O;p,,, between two vertically opposite regular triangular and pentagonal faces with a

Eq.(1) as follows

Ospe = tan ) ~ 148.2825256°

common vertex but no common edge, is obtained by substituting the corresponding values; normal distances,
H,, = Hy and H,, = Hp and circum-radius R, in the above generalized Eq.(6) as follows

(3+2v5)a 3a [5+2V5

Orppo =sin™t | —23 | 4sint[ 25 | =y tan~'(3 —V5) ~ 142.6226319°
a a
> V11 + 445 >V11+445

4.11. Dihedral angles of a great rhombicosidodecahedron: A great rhombicosidodecahedron has 30 square
faces, 20 regular hexagonal faces & 12 regular decagonal faces, each having equal edge length a and their normal
distances Hgs, Hy and Hp respectively from the centre and radius R,, of circumscribed sphere which are given
from the formula [19],

Hs=@' Hy = \/_(Z;‘F)a =2 J25+10V5, R, =2 [31+12V5

Now, the dihedral angle 85y, , between two adjacent square and regular hexagonal faces with a common edge,
is obtained by substituting the corresponding values; number of sides in square face, m = 4, number of sides in
hexagonal face, n = 6 and normal distances, H,, = H; and H, = Hy respectively in the above generalized
Eqg.(1) as follows
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(3+2V5)a V3(2++V5)a
2 2 3-V5
Ospe = tan"'{ ——~—— b +tan" {——~=——— =7 —tan"! (—) ~ 159.0948426°
(zeot7) (Zeotg) 2

Similarly, the dihedral angle 65p, , between two adjacent square and regular decagonal faces with a common
edge, is obtained by substituting the corresponding values; number of sides in square face, m = 4, number of
sides in decagonal face, n = 10 and normal distances, H,, = Hs and H,, = Hj, respectively in the above
generalized Eq.(1) as follows

) @ 7V25 +10V5

Cood) [T Gl

Similarly, the dihedral angle 6. , between two adjacent regular hexagonal and decagonal faces with a common

V5—-1
O5p, = tan™ =1 —tan~! (T) ~ 148.2825256°

edge, is obtained by substituting the corresponding values; number of sides in hexagonal face, m = 6, number
of sides in decagonal face, n = 10 and normal distances, H,, = Hy and H, = Hj respectively in the above
generalized Eq.(1) as follows

V3(2 +VB)a o ———
Oupe = tan1{— 2 1 4 tan? 2V HI0VS| m —tan™1(3 — V5) ~ 142.6226319°
HDe — a_ . m a T - - '
(zc0t5) (zc0t15)

The dihedral angle 8. between two closest regular hexagonal faces, that are opposite and equally inclined
with a square face is given as

3-+5

Onpe = 205y, —m =2 cot‘1< ) ~ 138.1896851°

Similarly, the dihedral angle between two closest regular decagonal faces, that are opposite and equally inclined
with a square face is given as

Oppe = 205p, —m = 2 cot™? ( ) ~ 116.5650512°

4.12. Dihedral angles of a snub cube: A snub cube has 32 equilateral triangular and 6 square faces, each having
equal edge length a and their normal distances H;, and H respectively from the centre which are given from
the formula [20],

3¢2-1 22 -1
—3 ~ 1.2133558a, Hs =a — ~ 1.142613509a

Now, the dihedral angle 8;. , between two adjacent regular triangular faces with a common edge, is obtained

HT:a

by substituting the corresponding values; number of sides in triangular faces, m = n = 3, and normal distances,
H,, = H, = Hy in the above generalized Eq.(1) as follows

_, |1.2133558a _, |1.2133558a
Orre =tan™ {1 4 tan1 { "1 ~ 153.2345877°

(3e0t3) (ze0t3)

Similarly, the dihedral angle 8¢, , between two adjacent regular triangular and square faces with a common
edge, is obtained by substituting the corresponding values; number of sides in triangular face, m = 3, number
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of sides in square face, n =4 and normal distances, H,, = Hy and H, = Hg respectively in the above
generalized Eq.(1) as follows

1.2133558a 1.142613509a
Orse =tan '{———— b +tan"'{——————} ~ 142.9834301°

(ze0t3) (ze0t3)

4.13. Dihedral angles of a snub dodecahedron: A snub dodecahedron has 80 equilateral triangular and 12
regular pentagonal faces, each having equal edge length a and their normal distances Hy, and Hp respectively
from the centre which are given from the formula [21,22],

3C? -1
3

10C2 — (5 ++/5)
10

Now, the dihedral angle 877, , between two adjacent regular triangular faces with a common edge, is obtained

~ 1.980915947a

Hr=a ~ 2.07708966a, Hp = a\/

by substituting the corresponding values; number of sides in triangular faces, m = n = 3, and normal distances,
H,, = H, = Hy in the above generalized Eq.(1) as follows

_|2.07708966a _{2.07708966a
Opre =tan 1 {——— b4 tan1{=———" "} ~ 164.1753661°

(ze0t3) (ze0t3)

Similarly, the dihedral angle 8;p. , between two adjacent regular triangular and pentagonal faces with a common
edge, is obtained by substituting the corresponding values; number of sides in triangular face, m = 3, number
of sides in pentagonal face, n = 5 and normal distances, H,, = Hr and H, = Hp respectively in the above
generalized Eq.(1) as follows

. }2.07708966a . ) 19809159474
Orpe =tan 1{——— L ptan~ {———— | ~ 152.9299203°

(3e0t3) (zeot3)

Conclusions: Using generalized Eq.(1), the dihedral angles in regular polyhedra (Platonic solids) and convex
uniform polyhedra (Archimedean solids), whose faces are congruent regular polygons with an equal edge length,
have been systematically evaluated, compiled, and tabulated below.

Table 1. Dihedral angles between the congruent faces of all five platonic solids

Platonic solid Pair of the congruent faces having a Dihedral angle between the corresponding pair of the
common edge or vertex regular polygonal faces
Regular tetrahedron Equilateral triangular faces with a

1
= -1 ) &~ 0
common edge Orre = 2tan (\/E> ~ 70.52877937

Regular hexahedron (cube) Square faces with a common edge Osse = m/2 = 90°

Equilateral triangular faces with a Orre = 2tan~1(V2) ~ 109.4712206°
common edge
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Regular octahedron

Equilateral triangular faces with a
common vertex but no common edge

1
Orrpo = 2sin™? (ﬁ) ~ 70.52877937°

Regular dodecahedron

Regular pentagonal faces with a
common edge

++/5

1
Oppe = 2tan-1( ) ~ 116.5650512°

Regular pentagonal faces bisected by
an unshared edge connecting their
vertices

V5—-1
Opppue = 2 tan‘l( 5 > ~ 63.434948823°

Regular icosahedron

Equilateral triangular faces with a
common edge

345

Orre = 2tan—1( ) ~ 138.1896851°

Equilateral triangular faces with a
common vertex but no common edge

1
Orr, = 2 cos™t (—) ~ 109.4712206°
TTv \/g

Table 2. Dihedral angles between the adjacent faces of Archimedean solid (uniform polyhedra)

Archimedean solid

Dihedral angle between a pair of regular polygonal faces

Truncated Tetrahedron
having 4 equilateral triangular faces & 4
regular hexagonal faces

Dihedral angle between equilateral triangular & regular hexagonal faces with a common
edge

Orye = 2tan~'(V2) ~ 109.4712206°

Dihedral angle between two regular hexagonal faces with a common edge

1
0 =2tan™! <—> ~ 70.52877937°
HHe \/i

Dihedral angle between two regular triangular faces bisected by an unshared edge
connecting their vertices

1
Orrpye = 2sin™? <ﬁ) ~ 70.52877937°

Truncated hexahedron/cube
having 8 equilateral triangular faces & 6
regular octagonal faces

Dihedral angle between equilateral triangular & regular octagonal faces with a common
edge

1
O70c = T —tan™*(V2) = cos™* (— ﬁ) ~ 125.2643897°

Dihedral angle between two regular octagonal faces with a common edge

9009 = 900

Dihedral angle between two regular triangular faces bisected by an unshared edge
connecting their vertices
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1
Orrpye = 2 cos™! <ﬁ> ~ 109.4712206°

Truncated octahedron
having 6 square faces & 8
hexagonal faces

regular

Dihedral angle between square & regular hexagonal faces with a common edge

1
Osye = m — tan™'(v/2) = cos™* (— ﬁ) ~ 125.2643897°

Dihedral angle between two regular hexagonal faces with a common edge

Oune = 2tan™1(V2) ~ 109.4712206°

Dihedral angle between square faces bisected by an unshared edge connecting their
vertices
Osspue = 90°

Truncated dodecahedron
having 20 equilateral triangular faces &
12 regular decagonal faces

Dihedral angle between equilateral triangular & regular decagonal faces with a common
edge

Orpe = —tan"1(3 — V5) ~ 142.6226319°

Dihedral angle between two regular decagonal faces with a common edge

++/5
2

1
Oppe = 2tan-1( ) ~ 116.5650512°

Dihedral angle between two regular triangular faces bisected by an unshared edge
connecting their vertices

3+45
HTTbue =2 tan_l <

) ~ 138.1896851°

Truncated icosahedron
having 20 regular hexagonal faces & 12
regular pentagonal faces

Dihedral angle between regular pentagonal and hexagonal faces with a common edge

Opye = ™ — tan”1(3 — V5) ~ 142.62263186°

Dihedral angle between two regular hexagonal faces with a common edge

34++5
2

Oune = 2tan-1( ) ~ 138.1896851°

Dihedral angle between two regular pentagonal faces bisected by an unshared edge
connecting their vertices
+5

(1
Opppue = 2 tan

) ~ 116.5650512°

Cuboctahedron
having 8 equilateral triangular faces & 6
square faces

Dihedral angle between equilateral triangular & square faces with a common edge

1
Orse = m —tan™"(V2) = cos™* (— ﬁ) ~ 125.2643897°

Dihedral angle between two vertically opposite equilateral triangular faces

1
Orrpo = 2cos™? (ﬁ) ~ 109.4712206°
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Dihedral angle between two vertically opposite square faces

1
955170 =2 Sin_l <_) = 900
V2

Icosidodecahedron
having 20 equilateral triangular faces &
12 regular pentagonal faces

Dihedral angle between regular triangular & pentagonal faces with a common edge

Orpe = m —tan"*(3 — V5) ~ 142.6226319°

Dihedral angle between two vertically opposite equilateral triangular faces

L (3+V5
GTTUO = Ztan

) ~ 138.1896851°

Dihedral angle between two vertically opposite regular pentagonal faces

145
Oppvo = 2tan—1< ) ~ 116.5650512°

Small rhombicuboctahedron
having 8 equilateral triangular faces & 18
square faces

Dihedral angle between equilateral triangular & square faces with a common edge

1 2
GTSe =1 —tan~! (5) =cos | — § ~ 144.7356103°

Dihedral angle between two square faces with a common edge

Bsse = 2tan~1(1 +V2) = 135°

Dihedral angle between two vertically opposite regular triangular & square faces

1
O7sv0 = cos™t (— ﬁ) ~ 125.2643897°

Great rhombicuboctahedron

having 12 square faces, 8 regular
hexagonal faces & 6 regular octagonal
faces

Dihedral angle between square & regular hexagonal faces with a common edge

1
Ocp, =T —tan~? <—> ~ 144.7356103°
SHe \/i

Dihedral angle between square & regular octagonal faces with a common edge

9509 = 1350

Dihedral angle between regular hexagonal & octagonal faces with a common edge

1
640, = cos™t (— —) ~ 125.2643897°
HOe \/g

Dihedral angle between two closest regular hexagonal faces, that are opposite and equally
inclined with a square face

Oune = 205y, —m = 2tan~1(V2) ~ 109.4712206°

Dihedral angle between two closest regular octagonal faces, that are opposite and equally
inclined with a square face

9006 = 29309 - = 900
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Small rhombicosidodecahedron

having 20 equilateral triangular faces, 30
square faces & 12 regular pentagonal
faces

Dihedral angle between equilateral triangular & square faces with a common edge

3— \/§> — cos-t (—(1 +/5)
B 2V3

Opse = 0 — tan—l( ) ~ 159.0948426°

Dihedral angle between square & regular pentagonal faces with a common edge

V5 -1

Ospe =TT — tan-1< ) ~ 148.2825256°

Dihedral angle between two vertically opposite regular triangular & pentagonal faces
=m—tan"}(3 —V5) ~ 142.6226319°

HTon

Great rhombicosidodecahedron

having 30 square faces, 20 regular
hexagonal faces & 12 regular decagonal
faces

Dihedral angle between square and regular hexagonal faces with a common edge

3-4/5
2

Ospe =TT — tan-l( ) ~ 159.0948426°

Dihedral angle between square and regular decagonal faces with a common edge

V5-1

Ospe = T — tan™! ( ) ~ 148.2825256°

Dihedral angle between regular hexagonal & decagonal faces with a common edge

Bipe = ™ —tan"1(3 —V5) ~ 142.6226319°

Dihedral angle between two closest regular hexagonal faces, that are opposite and equally
inclined with a square face

3—-+5

Onne = 205y, —m =2 COt_1< ) ~ 138.1896851°

Dihedral angle between two closest regular decagonal faces, that are opposite and equally
inclined with a square face

V5-1
Oppc = 20sp, —m = 2 cot™? ( ) ~ 116.5650512°

Snub cube
having 32 equilateral triangular and 6
square faces

Dihedral angle between two regular triangular faces with a common edge
Orre = 153.2345877°

Dihedral angle between regular triangular & square faces with a common edge
Orse = 142.9834301°

Snub dodecahedron
having 80 equilateral triangular and 12
regular pentagonal faces

Dihedral angle between two regular triangular faces with a common edge
Orre = 164.1753661°

Dihedral angle between regular triangular & pentagonal faces with a common edge
Orpe = 152.9299203°
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